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ABSTRACT

In the last three decades there have been major chiange® surveying is practiced,
and what surveyors have been trained and educated to ddwevittew expertise that
technological advancements offer. Within surveying comtres it is generally
acknowledged that the changes within the profession hanugylt about an urgent
need for change in educational programmes if they aréhawe relevance to
contemporary practice.

The thesis reports on a research study which exploeechdature and impact of the
educational strategies used in university surveying courses. sflidly employea
nested case study approach at two levels. Firstly, rifieé¢ial case studie®f
university programmes from thirteen countries provided a brpacpective of
surveying education across the world. Secondly, two odeth@mogrammes were
selected for in-depth comparative case studies to provigedaaderstandings of the
educational systems in two distinct contexts. The epnquethods for the initial case
studies included documentary analysis and interviews of sewmademics and
representativesf professional surveying bodies. For the imaepth case studies, the
enquiry methods included observations of pedagogical acsivifecussed group
discussions and interviews of university staff and studemtsvell as professional

surveyors. The interviews were recorded and thematicadilysed.

Some conceptsdrom Bourdieu’s theory of practice were useful in coming to
understandings about the interrelationship between the dfeklrveying education
and the field of surveying practice. The study identifiediters and prospects within
and between the programmes studied and between them andfdssipro The key
issues that emerged were: the predominance of highly discgpléwafic curricula with
some indication of a shifting to a more broad-based educatensions between
industry expectations and the academic focus; a high lewetesést in the university
courses from the profession and uncertainty about tdemreaning of geomatics and
its relevance to local surveying communities. The findmmge critical implications
for how surveying/geomatics educational courses are devklopthe future. The
empirical evidence led to the development of a propasgoroved model for

contemporary surveyirigeomatics education.
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Surveying

Geomatics

GIS

Geoinformatics

GLOSSARY OF TERMS

The study and practice of earth measurement and earth
representation. This includes data collection and the
management of the resultant spatial information for sit@ai
making regarding all land related activitie3he term is often
used in conjunction with land (land surveying) to differentiate
from other fields of surveying such as quantity surveying,

valuation surveying and building surveying.

An umbrella term under which traditional surveying and more
modern technology-induced sub-disciplinary groups fall. &hes
sub-groups include remote sensing, GIS, global navigation
satellite systems etc. Geomatics is also viewed asoi@ m
appropriate terminology for describing modern technology-
based surveying. At certain points in the thesis, timitelogy

is used intekhangeably with ‘surveying’ since in practice they

are sometimes used in this way.

This refers either to Geographic Information System orr8eie

A Gl System is a computer-based, map-informed technology
that enhances the manipulation of spatial data and the
management of the information it produces for decisiokimga

in many fields. While the actual machinery and processes
represent the Gl systems, the study of this procesfeise® to

as Gl Science.

The raw meaning is earth related information. However th
term is used in some instances to define courses of study
Geomatics that have a focus on GIS and the management of

spatial data.



FIG

RICS

The abbreviations FIG represent the International Faderaf
Surveyors (initials derived from the French terminolegieThis

IS an international professional organisation that sspres the
interests of surveyors worldwide. Its membership includes
professional organisations, affiliate groups, academic and
corporate groups from all sub-fields of surveying.

The Royal Institute of Chartered Surveyors (RICS) ais
professional body that provides qualifications and oversee
standards in land, property and construction. They offer
professional accreditation to both educational programanes
professionals within the identified fields.

Curriculum architecture

Pedagogy

A comprehensive view of an educational system associated w
an identified field of study. This includes consideratitmrsthe
design, delivery and evaluation processes used to achieve

desired learning outcomes.

The practice of teaching and learning with recognitionttier

complex mix of factors that influence this dynamic iatgion.



CHAPTER ONE

INTRODUCTION AND BACKGROUND TO THE STUDY

All professions... have been changed by digital technology, but none so radically as
the practice of land surveying. (Hubbard, 2009: p. v)

1.1 Introduction

As a direct result of over two decades of work in survegdgcation and surveying
practice, | have been an avid witness and contributoraoges in the discipline. The
introductory statement in this chapter by Hubbard esshnteims up how
significantly technology has impacted surveying practiés.a surveying educatol,
have a strong desire for a deepnderstanding of the dynamics at work between the
practice of surveying and the related education systemseek to understand the
complexities involved in developing and delivering surveying edmecgt meet the
very dynamic demands of the profession in its compledenocontext. Additionally,

| see professional education as encompassing the moralfarstitutionally based
system of arranged learning experiences as well as thadtibes between this system
and the associated profession(8roadly speaking, this study explored issues related
to surveying education with a view to developing a clearer utahelimg of this field

of study based on empirical data.

This chapter offers an introduction to the study and aatieer‘map’ that provides

direction through the thesis. A brief introduction be research is followed by more
extensive writings that contextualise the study, and ameutf my background as a
researcher follows. It offers some insights into the gisnend development of my
interest in research in surveying education. Next, Itiffespecific areas of interest
for research and provide an account of the significantlkeeo$tudy. The final section

outlines the thesis structure.

1.2 Research contextcontemporary surveying& the ‘geomatics mradigm’

Land surveying is arguably one of the oldest known professigitis, its recorded
history dating back to the ancient Egyptians who used ropeskwits for land

measurements which they recorded on stone tablets (Kdya2@@3). Attesting to the
3



relevance of context in exploring matters relating Ies tprofession, the Royal
Institution of Chartered Surveyors (RICS) described sungeas the most diverse
profession on the planet (Chartered Surveyors TrainingtTRICS, 2010). However,
the aspects of this ‘diverse’ profession that is focussed on in this thesis do not cover
the wide range of subisciplines under the RICS’s umbrella but more so those
covered under one of the institution’s seven groups called The Geomatics Group. The
disciplinary focus of this group more closely reflects aspeuft the discipline
represented by the International Federation of SurveiF@.

Closely associated with the development of the sciemiceearth measurement
(surveying), and the art of map making (cartography), are a@vents in

trigonometry, astronomy and geometry. Surveying instniat®n and the measuring
techniques they afford have changed over time but mosfisagily in recent decades
(Enemark, 2004). A timescale of the developments in surgeyechnologies is
illustrated by Staiger (2009) (§€eyure 1).

S N

Electro Optical Multi-Sensors

GEODIMETER 4000
1-Person-Station

:

. B Trimble ,
- B
Roman Agrimensor Z(Ejlessz;:-:j” ;EIS_S RegElta 14‘ TRlMBLE WlLD NA 2000
with Groma by Heinrich WILD Registering Total Station GPS-Receiver Digital Level
[[HH | 1590 1924 | Time Scale 1990 2008 |-
\ »

Figure 1. The four phases of surveying technologies (Staiger, 2009)
The use of satellites, information and other technofogias influenced significant
changes in the methods of collecting, processing anemiieg surveying data and
artefacts. Many of the measurements traditionally donthe professional surveyor,

no longer require professional engagement as the advantemender them simple
4



technology-enabled activities, capable of being executetediynicians with short-
term training. The traditional role of the surveyor hmtthis scenario, is perceived to
be under threat (e.g. Psarianos, 2001), prompting an expamsithe professional
scope of modern surveyors. Hannah, Kavanagfal. (2009) perceive that the new
technologies and new opportunities have enabled surveydreaden their skills and
competencies. This widening of professional activities &é&td a redefinition of the
role of contemporary surveyors. Perhaps the mostipssiredefinition is the one
accepted by the FIG in 2004

A surveyor is a professional person with the academic fopadions and
technical expertise to conduct one, or more, of the fatigwactivities: to
determine, measure and represent land, three-dimensionelsplgeint-fields

and trajectoriesp assemble and interpret land and geographically related
information;to use that information for the planning and efficient
administration of the land, the sea and any structuesedh; and, to conduct
research into the above practices and to develop the@.GEheral Assembly,
2004)

While the FIG’s definition reserves the traditional measurement functions, it also
includes newer aspects such as the land administration safales Professionals
such as Schulte (2005), identifies the enhanced business psodhis change in
defining the roles of the professional surveyor offéfig perceives that surveying has
transitioned from a profession with a single focus amhemeasurement to one with a
broader focus incorporating geoinformatics and moving towartdseven further
extended scope to include geo-services. Staiger (2009) adds timatpiast, the focus
of surveyingwas on ‘mastering the instrumentwhereas today the focus has changed
to ‘mastering the entire procéssThis speaks of an expansion in the competencies
required of modern surveyors in many countries. To sugp@tclaim Hannah,
Kavanagh, et al. (2009) state that modern surveyors havpetemciesn excess of
two hundred. However, they point out that this diversitfunctions could mean one
of two things. Firstly, that surveyors have becometintalented professionals, or
‘specialist generalistssecondly, and on a more sinister level, it could suggastii

profession is challenged in defining its core expertise

In a growing number of countries, the widening activitiesoamted with modern
surveying have brought about increased recognition, amongstitipners and

educators, of a paradigm shift in surveying practite this thesis, this shift both in
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how modern surveyors carry out their functions relativetraditional surveying
practice, and the widening scope in what modern surveyors deferred to as the
‘geomaticsparadigm’. This shift has influenced changes to the titles accorded to the
academic discipline and the practice of modern surveyinghe t€rms geomatics
geomatic(s) engineering, geospatial Engineering and geoinformatics are terminologies
which are gaining increasing popularity as more appropriate igissr for modern
surveying. The equivalent terms used to describe the parfassre geomaticign
geomatic(s) engineggeospatial specialist or some term that uses the prefix Geo or
the term Spatial. The more popular term - geomatics, amva way of
conceptualising the modern surveyor, is believed to havedypnoeninence beginning
with its use in Canada in the 1960s (Potuckova, 2006). AcgptdiKemp (2008) the
term is derived from the French word géomatigush roots ‘geo’ meaning Earth and
‘informatics’ with the parts ‘informat’ representing information and automation and

‘ics’ representing science. Kemp (2008) further explains thate#inkest known
documentation of the term was used by the French Mnistr Equipment and
Housing (cf. Commission Permanente de la Géomatiquerii9@0s. However, it
was not until some years after that the term was useceintl Canada to define what
was then perceived to be the modern way of describing thosegoofals involved in

the collecting, handling and processing of spatial data (Ibidpbuker (2010) adds
that Laval University, in 1986, officially changed theetitf its surveying programme

to Geomatics and that it was the first academic institutiodo so. This he states
spread to other parts of Canada including the English spealgi@nseand also to
other parts of the world. Not only were university departsyamid programme titles
changed but also some professional groups and governmemtntksgia adopted the

new term in their names (Ipbuker, 2010).

Natural Resources Canada (NRC) describes Geomatids science and technology
of gathering, analyzing, interpreting, distributing and usingggggghic informatiohn
(online). They see geomatias encompassing ‘a broad range of disciplines that can be
brought together to create a detailed but understandable padttie physical world
and our place in it. The range of disciplines listed by NRC under the geomatics
umbrella includes surveyingmapping, remote sensing, geographical information

systems (GIS) and global navigation satellite systemsS&®N The NRC sees
6



geomatics as an emerging technology sector with retevém a wide and growing
range of human activities. The application of new teldgies to the practice of
surveying is generally associated with its perceived expandedidns as alluded to
by Mahoney, Hannatet al. (2009):

new technologies and new opportunities have enabled surveydmoaden
their skills and competencies, and as a result they lmaynvolved in such
diverse activities as estate management, digital inprgeessing, boundary
demarcation, engineering design, and satellite orbit asdlysl).
So how does this new way of conceptualising the professioncintpa educational
systems within it? The Geomatics Division of a Uniugrof New Brunswick
justifies the useof ‘geomatics’ in place of ‘surveying by stating that ‘Geomatics

became part of our new name to reflect the ... expanding interests.” (online)

Thus, Geomatics is one way of describing what Konecny (20@&)srto as a new

integrated academic discipline|Figure 2| illustrates Konecny’s perspective of

geomatics education as integrating studies in traditisumaleying with more modern
technologies. The model shows typical foundationhjesuis such as mathematics and
physics along with newer technology-related subjects suelntificial intelligence and
satellite technology. The model also shows wide rangutgubs from geomatics
education programmes. These include traditional surveyeajures such as
topographic and thematic Mapping and cadastre along withnmettvods of carrying
them out such as remote sensing. Importantly, the nadseshows that areas such as
law, real estate management, economics and spatiahr@datagement have relevance
to this ‘new’ umbrella discipline. These illustrations highlight a clear augmentation of

the knowledge and skills content in contemporary surveying/gemsmaurses.
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Figure 2: lllustration of elements of geomatics (Adapted from Konecny (2002))

Some members of the surveying community believe thatptbéession stands to
benefit from tls new image as the old image had become inappropriate and
unattractive (Onsrud & Pinto 1993; Psarianos, 2001). Thistés @onsidered to be
the case because of the perception that surveying is largedyional with a focus on

its more technical functions (Enemark, 2008). It is beliethat this perception has
been a primary contributor to recruitment challenges facedntany surveying
departments within universities around the world. This hasrtedly led to the
discontinuation of several university surveying courseseiweral countries (see e.g.
Ossko, 2008; and Hannah, Kavanagh et al., 2009).

In response to this student recruitment challenge, thedth®@r surveying professional
bodies and a number of universities have embarked on maykkties to promote the
profession and surveying/geomatics education as a viabler l@dheation option that
offers qualifications for a wide range of professional gegaents. Two prominent

examples are the promotional videos produced by The Associat Canada Land
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Surveyors and The  Association of  Ontario Lands Surveyors
(http://vimeo.com/11095284and the Dublin Institute of Technology’s Geomatics
video (O’Connor, 2011) . The former video, produced by professional surgeyi
groups, highlights the relevance of traditional surveyingctions to contemporary
societies. The latter video, produced by an educatiort@Lliien, shows a much more
diverse range of professional activities under the un@boélGeomatics. Promotional
materials, such as these, present Geomatics as aedidea@pline that includes
traditional functions along with an expanded range of egidins in areas such as
land administration, disaster management, traffic manageraccident reconstruction,
crime fighting, forestry, facilities management et€ools such as these, promote the
discipline as offering a range of career specialisatioaisg hoped to yield benefits in
regard to increased female enrolment (Dasse, 2001) as svetudents from more
diverse academic backgrounds with wider fields of edex (Gagnon & Bedard, 1996).
However,although enrolment has increased in some Geomatics prograimeneame
change has not had as significant an impact as atigd (Hannah, et al., 2008).

Mahoney et al. (2005) argue that the disagreement betWweadefinitions of the role
of the surveyor by the International Standard Class$iinaf Occupations (ISCO) and

the FIG is symptomatic 0& major crisis’ for the profession because:

when viewed from a global perspective, the surveying prafiesit only has a

wide range of competencies, but also significant vanatiooth in how these

specialism are grouped as a profession and within profespi@auice (p. 3).
From a global perspective, there is a disparate ramgectovities associated with
surveying. This reality underlieslack of cohesion, focus and a single identity for the
surveying profession (Mahoney et al., 2005). Moreover, thissaes have

implications for surveying/geomatics educational programmes.

Changes in professions have reciprocal effects on theasala programmes
associated with them (Herrington et al., 2005). The imiidina of the changes in the
surveying/geomatics profession for the associated educhpimmammes, have been
the subject of numerous discussions amongst internatsoimetying practitioners and
surveying education communities (see e.g. Rouch, 2001; Nwilo a&e@un, 2002;

Witte & Heck, 2002; Celik, Gikas, et al., 2006; Enemark, 2007; Markus, ZD€#ko,

2008; Enemark, 2009). However, very few empirical studies baga carried out in
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this area. The most extensive study found in this am@s commissioned by the
European Council of Geodetic Surveyors and conducted andeepmyriAllan (1995).

This study investigated the functions performed by surveyord/estern European
countries and the arrangements for professional education and training. Was

done against the backdrop of the Treaty of Rome (1957) wémtablished the
European Community. Within this context, consideration gigen to what would be
required to harmonise surveying educational qualifications witNigstern Europe
(Allan, 1995). This study confirmed that there existed wideations in both the
practice of surveying and the systems of training and educati Western Europe.
Allan (1995) indicated that the mission to harmonise educatisystem would

involve many complexities that may render such an ambmpossible. Mahoney et
al. (2005) agreed that unifying the surveying profession in tefnts roles, functions
and education, may be an overly ambitious goal, at tis. tiNotwithstanding these
claims, the desire to establish a minimum standard foregumy practice and
education, not only in Western Europe but globally, is seean imperative (Hannah,
Kavanagh, et al., 2008, Psarianos, 2001). The creatiocommon markets and
economic communities is not unique to Europe. The Caribbeamnnity

(CARICOM) Single Market and Economy is another exampiater-country policies

and actions that have implications for professional eshgcational standards within
regions. This means that professional harmonisatiog mgpact the surveying

profession in all countries.

Historically, persons were trained for many professionsoutih systems of
apprenticeship (Clark012). This is also true of the surveying profession, hbevi
discussed in chapter 2 of this thesis. Young people (traditjo men), with a
proclivity for mathematics and the outdoors, were encodragejoin surveying
departments where they would serve a period of apprenticesklipr experienced
surveyors. Some form of examination, usually set by argowvent-appointed board,
would later determine if the apprentice qualified for profesdi@ertification. This
initial approach to training was followed by a gradual introdactibformal education
The earliest form of education for work was organized uohsa way that basic
knowledge could be developed within a classroom setting, @plckd skills could be
developed on the job (Finch and Crunkilton, 1999). Latechrical education

institutions began offering full-time formal training. Tpeofessional bodies and the
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government land agencies were typically instrumental ineldping surveying

curricula for the technical institutes.

The training offered by these early institutions, typicatigussed on competencies in
the use of instruments and in carrying out the technicalians;tbut had little, if any
focus, on the development of skills such as criticahking and managerial
capabilities. Technical institutions such as the Colle§eAns, Science and
Technology in Jamaica and the North East London Pdigieoq NELP) in England
were later upgraded to universities, which led to the upgrading of mamweying
courses to undergraduate degree courses (some polytechniosd offegrees in
surveying before their upgrade to universities). Though theadpdrought changes
to the curricula, universities have been widely criticized uinder-preparing students
for the surveying profession. In fact, some industrynbers believe that, some
‘upgraded’ university courses are less effective at preparing graduates for work
compared to the college courses they replaced. It ishierreason that Mattsson
(2001) purports that the scope of the profession in manytreesins wider than the
education provided by their respective universities. Howeélvean be argued that
industry’s dissatisfaction with university graduates reflects industry’s narrow focus on
specialised skills related to the operations of their busineasd not a wider
professional development. This is importamtnote since narrow specialist skills
alone do not represent the full range of competencidsatihagxpansive surveying

educational programme needs to develop (Hannah, et al., 2008).

Notwithstanding, there is agreement within academia anduheying industry that
changes in industry and the expanded range of modern sugvéymctions have
created new educational demands. These changes, coupledwivitling or static
interests in the profession in many countries (e.gli€aMahoney et al., 2010), have
generated much interest amongst universities and the gimfeim developing new
and improved educational strategies. Within this modern jganadeducation is
perceived to be a critical means by which this rapidlyh@ng profession will find a
secure place in contemporary times and in the futurerflark, 2002b). Prendergast
(2006) notes that the character of the surveying markethzagyed and so surveyors
need new skills to compete. He agrees that educatiocrigcal agent for developing

these ‘new’ skills. Enemark (2000) suggests that the educational profile of modern
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surveyors should encompass three key areas - measuresoemice, spatial
information management, and land management capabilitiele believes that
education programmes can facilitate this development by adoptimumber of
curriculum and pedagogical shifts. Specifically, he spedkshanges from subject-
based curricula to project-organized curricula; from pedagadpat focus on specialist
skills to ones that develop managerial skills; from ctassn lecture-based courses to
virtual academies; and from vocational training to lifeloragriéng.

A cursory comparison of various contemporary universityeying curricula showed
several variations in content composition and pedagbgitategies. This was
confirmed by Allan (1995), who found that surveying courses inntega Western
European countries had vast variations in their compositand emphases. There is
evidence that surveying continues to be concerned with negasot but is now
encompassing other areas such as Geographical InformatidenSysSatellite
Navigation Systems and Remote Sensing; and with aspestsiaf sciences including
the management of spatial data and the administratiomics ranging land related

issues among which the legal aspects of land transaiorduded.

Within this atmosphere of intense change those univerdhggs continue to offer
surveying/geomatics courses, grapple with keeping the eduaatipace with the
developments in surveying practice. Though it has Is=dch that educational
programmes must change in order to produce graduates with deteathe modern
world, there remains the need for a clearer understamdingw various educational
approaches impact surveying education and professional practidditionally, it is
not yet clear what role is played by stakeholders ircthestruction of Geomatics as a

new way of perceiving and understanding modern surveying practeteducation.
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1.3 Researcher’s background and research interests

Jones et al. (2006) explain the importance of situating qualitative research ‘within
compelling interests that lead to unsettled questions whichypreally related to
[one’s] life experiences’ (p.2). It is on this basis that | provide a reflection on my
personal development as a surveyor educator and researcher. Jéasights have
ontological and epistemological relevance, and oféenesexplanations for my choice
of research area and the decisions | have takendiagathe methodological approach
employed for this study. My belief concurs with Jonésale (2006) that social
research should be conducted with these positions cleatliped as it allows one to

‘situate the study within one’s worldview’ (Ibid.).

1.3.1 Early tertiary education

Perhaps the most significant formal experience that itedamy tertiary education
and ultimately my career choice was my secondary $athacation. | attended a
technical school in Jamaica which employed a curricublnat incorporated an
academic programme with a vocational emphasis. Mygeah vocational area was
Building which included those subjects considered relevant to pursuaagear in

fields related to the built environment. Consequently, sungeyvas one of the
subjects | was introduced to within this vocational streanudesits at my school sat
British-based examinations in the final year of scho@f those subjects | sat, |

performed best in mathematics and surveying

As was typical of students leaving the technical schoolsyrdlled in a technical
college where | completed certificate and diploma il land surveying The
explicit aim of the certificate course was to produce stingetechnicians - specialists
in field measurements and map production. Graduates frermadbirse were typically
employed in the lower level technical positions withia thnds and surveying industry.
The diploma course, had higher matriculation requirgmbut could also be accessed
by graduates from the certificate course, which was thee lowok. At that time the
diploma was the academic requirement for professionaeging qualification within

many Anglophone Caribbean countries.

Within the course, | found that the pedagogical approaches sigggored the

development of disciplinary knowledge and skills. Al$wré was a minimal attempt
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to provide exposure to the development of more generic prof@éstompetencies.
The teaching and learning activities involved significant @m® of group work which
were usually necessary for students to execute numerousdiatde activities. Field
exercises typically followed a short series of lecturds. lectures, students were
instructed in the fundamental principles and methods tapgmpdied in the practical
exercises. Students were supervised in instrument manmolabooking,
computational techniques and drafting methods. The teachisgioss were
interactive with regular questions and answers and lecttuderst as well as student-
student interchanges. A significant amount of learning oedwturing field exercises
through lecturer-student interchange but mostly through stistiedent interactions.
Only during initial stages of the practical exercises wouldugsohave direct
supervision by the lecturer. This meant that most ofagh@ication activities were
carried out independently of the lecturer. The in-fiekractions between students
occurred either between students within the same groupassagroups. The learning
activities between students went further, as students fregueatisulted other
students at a more advanced level in the course forglespectives on aspects of the
syllabus that they found difficult or were uncertain @tboOn reflection, | realise that
students considered the lectures as a critical resoor@x@mination preparatiobut
the application techniques were mostly developed through katisaos with other

students.

In my experience, surveying knowledge was significantly ifatéd through social
interactions by which students both used and produced surveytefacts. This
knowledge building scenario resonates with concepts of Isoaigstructionism as
Crotty (1998) defines it.

[Social] constructionism is the view that all knowledged therefore all
meaningful reality as such, is contingent upon human ipeagt being
constructed in and out of interaction between human beamg their world,
and developed and transmitted within an essentially scamext (p. 42).
Additionally, the surveying profession played a role i khowledge building process.
Professional surveyors were often invited into clagsto do guest lectures. This
created a sense of connectedness to the professiorgllaneéd students to relate
current learning to real world practices. Also, a proportibthe academic staff were

themselves professional surveyors who lectured on a part@sis. This meant that
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examples cited in lectures, and sometimes exercises idgractical sessions, were
authentic surveying jobs for real clients. Furthermdre,grofessional body and the
government Lands Department had representations on arsokgvCommittee that
evaluated and monitored changes to the curriculum. Asdpresof the student-run
surveying club, | sat on this committee for a year ie tapacity of student
representative. This gave me insights into how the gsa@fg, through the Advisory
Committee, influenced the programme. In this capacitystineeying profession has
played a role as a partner in education. Learning tbersurveying students, resulted
from a multi-dimensional interchange involving primarily gér stakeholders as

illustrated inFigure 3.

Surveying
Students

Surveying
Education
Professional
Surveyors

Surveying
Academics

Figure 3: Stakeholders in the surveying education process

1.3.2 My introduction to teaching

My first job after college was a teaching position inghee collegeIncidentally, my

approach to teaching was largely influenced by the pedagogicalagppsoused by
my college instructors. However, from my new perspectivead a heightened
appreciation for how the physical facilities influenced thelagegical approaches
employed by lecturers. The small classrooms were coraltciinteractive teaching,
and the expansive campus, with its rolling topography, affoededriety of field

scenarios for practical surveying exercises. During my éaarlecturer, | witnessed

increased involvement of professional surveyors in eédecation process. This
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development was generally viewed as progressive as it pibaidgeater exposure to
industry standards and expectations

As a college lecturer, | felt that it was important tthe students were encouraged to
be actively involved in the learning process, particularlyabse the course haa
vocational emphasis. Typicallg, small part of the cohort was mature students with
surveying industry experiences, and | valued the input oftindents who had such
experiences. The youngek/xperienced students and I learned ‘authentic’ surveying
from them. It struck me that | was as much a learnenyirclasses as | was teacher.
Making this explicit felt a bit radical to me, but | was em@ged by the results it
yielded for both my students and me.

1.3.3 Industry experience

My interactions with studeswith industry exposure eventually sparked in me a desire
to obtain my own industry experience. It became cleandgdhat students placed a
high value on knowledge that resulted from real life egpees. As | did, they
believed that theoretical knowledge was a necessary comparfe surveying
education but grossly incomplete without practical acésitithat bear some
resemblance to professional practice. Gaining industry experi@as an important
step for me to take in order for me to better faciliaithentic learning. Hence, | left
teaching and worked for eight years in two separate surveglgy j Firstly, as a
government surveyor in another Caribbean country thea sisrvey manager in a
private surveying firm in Jamaica. Both the overseas aodl lexposures proved
invaluable as they stimulated new meanings to my conceptibnsurveying
knowledge applied to real world situations. This told me #tthough the course
made links with industry practices, there are some thingsctma only be learned

through workingn industry for some extended time.

1.3.4 Early education in social sciences

Through my work as a government surveyor and manager ofvayswy office, |
gained access to a university-based management course.xpdseire to a range of

social science issues and subjects influenced my approaeladiirty and learning.
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Perhaps the greatest impact was my new perspective oareahan equal partner in
the teaching and learning process.

1.3.5 Second tenure as educator

After several years in industry | again accepted a teagbhasition in the same
educational institutiorat which | had once taught. The institution had been rgcent
upgraded to university status. With an education in sociah@gjid began to make
linkages between my teaching practices and social theories.alldvied me to build
meaningful relationships with my students by involving themmélearning process in
a way that was not typical of general teaching practicisinvmy academic unit.
Along with my academic duties, | functioned in a number oéogwositions including
student welfare officer, examination coordinator and coatdimof student academic
advisement. These positions allowed me privileged interactvith a wide cross-
section of students, and gave me insights into issuesstindénts struggled with as
well as opportunities to explore ways of overcoming theks. a result, |1 developed
numerous new instructional materials and assessmenedw@s in an effort to
improve student achievements. This resulted in many pestivdent evaluations as
well as recognition by the University. My efforts had davious impact on student

learning and their development as novice professionals

1.3.6 Higher education- a mix of engineering & social sciences

During my tenure as assistant lecturer, | pursued part-tirsggaoluate study in a
blend of distance education and short study as#n Australian university. Before
this, it was difficult for me to appreciate a distaapgroach to surveying education, as
I felt that the absence of the ‘human element’ would dilute the educational standard.
Although this took some time and effort to embrace as dinege educational
approach for my specialisation, | eventually learned age with my online class
and other resources such as video lectures and multirfeldialemonstrations. The
social aspect, which | initially felt was missing, was adyuptesent virtually. |
completed the course and earnedMaster’s degree in Surveying and Spatial

Information SystemsaAt that time, ‘Geomatics Engineering’ was an alternative title to
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my course. This was my first encounter with the terroiggplas a course title. The
university at the time was considering reversing its decigiachange the course title
from Surveying to Geomatics Engineering. | chose Surveying and Spddiah&tion

Systems as | believed the alternative would not be ag$y easognised by non-

surveyors and some older surveyors.

This post graduate qualification led to my promotion to lectur&ubscribing to the
tenet of life-long learningl enrolled in a Post Graduate Diploma course in adult
education. As a research project in this course, | ilgaed assessment strategies
used within my university's surveying programme. It was at thig paleveloped a
keen interest in researching issues relating to surveyingtémluca

1.3.7 Emerging self

My training, education and work experiences in surveying, mamagg public
administration, engineering and adult education havelteesin an eclectic mix of
skills and interests, that | have used in my work asdaicaor and as an educational
researcher. Thus, | view myself as not neatly fittirtg @ny one research paradigm,
but ratherasinclined to employ research approaches based on whatdiyeeto be
most appropriate. Wlington’s (2000) view on this issue supports my position that
guantitative data can provide structure to some aspects of iy of research but
that qualitative data ‘gives richness and colour’ (p. 19) to them. Whereas qualitative
data may be better for some studies, interpretati@iways an aspect of coming to
decisions about our subject of research, be it in eagimg surveying or social
sciences Wellington (2000) describes as ‘false polarization’, the contrasting of
guantitative paradigm from the qualitative paradigm aiself were opposite ends of a
spectrum.  This view concurs with my belief that therahsays an element of
interpretation in all research and that interpretatiares never totally free of value
judgements. This contrasts with the view that ‘every research tool or procedure is
inextricably embedded in commitments to particular versionthefworld and to
knowing that world (Hughes, 1990: p.11). Generally then, as a researcherdtdo n
adopt any extreme positions in this quantitative-qualitative tdebaHowever,

specifically for this study, | believe an approach thatiaser to the qualitative end of
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the spectrum is more relevant based on the aims dfttisy. This will be discussed
at length in Chapter.4However, at this point it is useful to state that fos tesearchh
employed a multi-case study methodology. This was comside be appropriate for
answering questions about educational strategies in varyingexten More
importantly, the methodology aided the collection othridata that informed the
development of a proposed improved educational model fdemasurveying

Throughout my schooling and higher education, the forming ofidewntity as a
surveyor, educator and researcher has been profoundly icdllleand sustained
through my interactions with an array of individuals gnolups. It is as a result of this
that | believe that educational approaches are best deestrthrough processes that
give recognition to, and make maximum use of social arraegss. | believe that
taking advantage of the social arrangements within edunadtprogrammes involves
understanding the learners’ characteristics, the nature of the subject matter, industry
(professional) requirements and the role of teacheEducation, | believe, plays a
crucial role in helping individuals achieve professional iioms. Therefore, | see
educational research as serving an important role in tinmegrunderstandings and
perspectives that will help educators to be more effeaivenot only imparting
knowledge, but inspiring confidence in students to pursue lifdarging, which will

ultimately benefit professions.

1.4 Researchable issues

The relevance of educational strategies to particutaripdines is a growing area of
interest among academics and educational researchers. arBlai of research offers
important insights into professional education in alldBeand, therefore, will be
explored in the literature review. How is surveying taught anchéstr Are there
characteristic features of the professional discipline that influence educational
strategies employed within surveying programmes? What factors influence decision
making in surveying courses? Who are the main players in the field of surveying
education and what rules of operation are at work and to what @h@®e are all

guestions that underlie researchable issues.
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Much attention has not been given to the nature ofdalaionship between surveying
practice and the educational strategies employed withirveging education
programmes. Therefore, it is useful to consider, for research, sheio-cultural
contexts of surveying education and explore the natutigeofelationship between the
education systems employed and the nature of moderrnyswgvyaacticel believe the
education of surveyors cannbe legitimately conducted, divorced of input from the
surveying profession. This convictionmears with Allan’s (1995) that ‘the education
and training of a specialist group, such as geodetic surveyarspt be isolated from

the vocatimal activity it seeks to serve.” (p. 5)

For administrative and economic reasons, surveying progeanare often grouped
with other fields within universities. However, for ettive professional preparation,
there may be disadvantages to these arrangements Yeahdtayet been explored by
research. Are educational strategies used in, for eramplil engineering,

appropriate for surveying education? How can we come to er hettlerstanding of
the impact of surveying education on student preparednessf&? These questions
are related to those asked earlier but emphasise theatsuerk readiness.It has

been argued that particular educational strategies aex befprofessional preparation

in disciplines such as surveying.

Innovation in educational approaches has also been prdnasterelevant to the
modern demands in surveying (Enemark, 2009; Bennett, Ogleby, 20@9). With

only one known surveying programme employing a radically intvapproach to
educating students on a wide scale, this again leads to eearchable questions:
How do innovative educational strategies impact surveying education? What are the

implications for adopting similar strategies in other contexts?

The Education Council of the American Society for MecbalntEngineers (ASME) is
an example of a professional association that enslomgearch into educational
strategies for their profession. According to Laity (2004¢, ASME sees educational
change as necessary in the context of ‘new and rapidly emerging technologies and
disciplines, national and global trends, societal chgs for the 2% century, and
associated opportunities for the profession.” Laity’s (Ibid.) description of

contemporary mechanical engineering practice is also ofuether professions
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including surveying. Engineering schools are now expecteddodaeintable for the
knowledge, skills and professional values that their stgdacquire in the course of
their education (Rugarcia et al., 2000). There is, thexef® well-established basis
upon which to conduct studies into the educational strategied us specific
disciplines to explore the mutual impact between educatioth profession.
Acknowledging the trend of investigative studies in theokeihip of teaching and
learning in some disciplines, highlights the paucity of isidn other disciplinary
areas such as surveying. This, again, identifies aroareaearch interest: What can
we learn from more in-depth empirical studies within surveying education, and what

might the findings say about professional educational broadly?

Surveying is traditionally considered to be a narrowly defineld bf study and area
of professional practice. It has been acknowledged bggswohal surveying bodies,
e.g. the FIG (2011) that it continues to be narrowly definea mumber of countries.
However, there is evidence that a growing number of surveyingses have widened
the range of their subject offerings. This is most rofteedited to the impact of
modern technology on surveying methods (e.g. Prenderg@86) and changes in
land-related markets and society in general (see egmnéik, 2009; Mahoney et al.,
2005). Curricula that offer a broader approach to educating\gngy students are
sometimes criticised for producing graduates who are weakeirteichnical areas.
Conversely, some of the courses that are organised aroundefieéd specialisations
are sometimes criticised by professional surveying groupsyvar emphasizing the
technical aspects of the discipline at the expense of meneric professional skills.
The former scenario can have the effect of coercing wsifies into creating curricula
with a narrowly defined focuses while the latter can infigem change to more
generic courses. Whatever the perceived issues are xidfing surveying courses,
changing curriculum content is widely supported among estmg education
communities. The greater issues then, seem to liehsiththe curriculum is designed
and delivered, where the emphases are placed and what pedagogical appr@aches ar

employed. These too are researchable issues.

Within the context of a changing and highly differentiasedveying discipline, there

is a need to understand how educational programmes are ichactehe reciprocal
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impact different educational strategies have on profedsipreparation. | am
interested in understanding the what, how and why of contempacurveying
education. What are prominent features of contemporary surveying educétmn?
are education strategies used in the discipline? How are the variations in educational

approaches constructed and sustained?

It has been shown that surveying practice has changed pdbfaver recent decades.
The surveying profession, in its diverse forms in manyntaes, and within its
international professional groups, has been affectetidsetchanges in diverse ways.
Aligning educational programmes with the practice of surveyingbkas recognised
as a problematic venture. It is seen as a challenge to wboversities and the
profession and is understandably of great interest to survelyidgnés. The FIG has
led an initiative to harmonise some of the roles ofstimeeyor in the many countries it
represents. The study by Allan (1995) underlies a desire to urefyptofession
amongst Western European countries. Even within stdtdge same countries such
asin the USA and provinces in Canada, there are variasongying practice This
has meant that licence to practice in one jurisdiasarften not transferable to another.
This is true for the Caribbean even within the framewdrkroestablished common
market and economy. Having a clear understanding of thieegas facing surveying
education will have more than academic value but also pahetiorth in coming to
decisions regarding the future of this important professiorAs Enemark (2009)
maintains, land is linked to most if not all human actisitend so the roles of land

professions represent fundamental functions for sustaimkgvielopment in all nations.

1.4.1 Research objectives & questions

The preceding discussion of my research interests highlighprimary underlying
interest in empirically based knowledge about the natoudeirmpact of contemporary
educational strategies employed in university-based surveymd) geomatics
programmes. On the basis of numerous claims that dueatdonal strategies
employed have deficiencies, the research aimed tssatise status quo and to propose

an improved model based on empirical data. Specifidhkystudy sought to:
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e Develop a holistic and contextually based understandinthefnature and
impact of educational strategies employed within universagetd surveying

courses.

e Consider how the curriculum and pedagogical issues relassues of change
within professional surveyinpractice, and the likely implications for students’

preparedness for contemporary professional engagement.

e Utilise the findings in the development of a proposed imptosducational
model for surveying/geomatics education.

Together, these objectives point to the main researchigurest

How can a holistic understanding of contemporary practices and
issues in surveying education aid in the development of an
improved educational model?

‘Holistic’ implies a multi-perspectives approach that includes the developssss and
beneficiaries of surveying courses. It is also impliet there are issues and practices
that impact the development of surveying courses. Somesesiions were extracted

from the main research question:

a) What defines and distinguishes educational strategiesinisguversity-based

surveying/geomatics programnies

b) How do the educational strategies employed, impact sitideefparedness for

surveying/geomatics work?

c) What fundamental issues underlie decision-making in eropbrary

surveying/geomatics education?

d) What may be proposed as an improved educational mode$uimeying/

geomatics?
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1.5 Rationale of the study

While there have been few studies that investigated surveyingagon, they are
limited in scope and mostly localised within individual univeesiti For example, in
their longitudinal study of trends in the building surveyeducation programme at
one UK University, Parsons et al. (2007) found that muchicevisf the curriculum
was done as a result of changes in practice and thatwes a significant increase in
dependence on technology in teaching methods and in survpyamgice. They
observed that some key competencies were downplayedresula of new content
included to take account of changes in practice. Parsaals (@007) concluded that
‘some of the changes made to the teaching of building surveyerghe last 30 years
may not be beneficial to the studenow studying degree courses’(p.10). This study
was conducted on a narrow area that is not generallyiatsbevith the functions of
surveyors in many other countries. Similar studies adémwesearch exploring more
extensive issues relating to curriculum and pedagogy’s relationship with preparedness
for work is also needed for land surveying and its relatbeddssciplinary areas or the
wider geomatics group. It is believed that this study wolhtdbute to a clearer
understanding of the impact of educational strategies oreg®miohal preparedness,
generally and in particular, within surveying. The degree to twttits is currently
understood is considered to be particularly limited primarilyabee of the expansive

changes that have occurred in the discipline and piofesser recent decades.

The Allan Study (1995) which is the most extensively known study in simge

education explores education and practice in the disciplimemore broadly defined
sense than in the study described by Parsons et al. (2B@Wever, three things are
noted in regards to the AllaBtudy. Firstly, it was limited to a relatively small
geographical area; secondly, it was an evaluative studytlaadfore, limited in its

exploration of the identified issues through establistiemretical perspectives; and
thirdly, the pedagogical issues investigated were limited addndt address the
possible relationship between pedagogical approaches and expachiny outcomes.
This study seeks to build on existing knowledge by exploringlairsisues and more

among much more diverse contexts.

Additionally, this study offers a new perspectimdooking at contemporary surveying
education as it also explores the nature of the oalship between key agents in the
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field. Some of Bourdies concepts from his theory of practice are used to explore
how the relationships between agents in the field infteethe strategies employed in
educational systems. Importantly, this theoretical fd®iped to frame some aspects
of the findings within contextual settings. This framewgrkes an account of the
how surveying education is constructed through the input ofahge of identified
stakeholders (social agents) in the various conteXteese are discussed in more
details in Chapter 4 of this thesis (Research Methodplodyrthermore, this study

compares one conventional surveying programme with @ mapvative one.

The findings from the study will hopefully have practicalevance to universities
offering surveying programmes and to professional surveying bdligsseek to
develop the discipline. This it will do through helping tauntinate issues in
surveying education that are key influencers of developnmetitis field. A clearer
understanding of contemporary surveying/geomatics educatomd wide spectrum
of countries, some with unique characteristics, can atérnational surveying
organisations such as the FIG and RICS and accreditingesbodi determining
standards for the profession within the perspectivegbnalisation and globalisation.
Beyond that, a new understanding of the relationshipsettisits between educational
systems and their associated professions, and betweeindeautcomes and the
curricular and pedagogical approaches employed, will add to wiadteady known

about profession-oriented courses.

The development of a proposed new model will be the owarfrthis empirical study.
This model will result from a consideration of the keguies that emerged from the
study and deeper consideration of how these may be explagiieg some Bourdiean
concepts. The aim is not so much to add to theory, therrgdo use the concepts as a
tool for coming to an understanding of how the observed systeonk within
different contexts by using a common framework. This agrowill allow for

comparison without ignoring contextual differences.
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1.6 Thesis structure

The thesis is divided into nine chapters presented in a-gagasitive style with
headings and sub-headings to enhance its readability.

Chapter 1 provides an introduction to the study and a backgrouhgh wihich the
study is situated. Firstly, the study is contextualised twige an understanding of
contemporary surveying practice and education. ThisIswetl by an outline of the
researcher’s background to offer some insights into the genesis and development of the
researcher’s interest in surveying education. The first two sections provide a ldgica
flow into exploring identifiable areas of interest f@search and also a rationale that
explains the significance of the study. The finalisaabutlines the thesis structure.

Chapter 2 provides a historical account of surveying in regards practice as a
profession and also in regards to surveying training and edncatlt scans the

practice of surveying from prehistoric periods to modern times

In Chapter 3 an expansive review of literature relevant toehigducation curriculum
and pedagogy is discussed. Additionally, issues relevgnbtessional education are
explored against the backdrop of historical linkages betvieennational/regional

contexts represented in the study and the educationahsyshat developed as a result.

Chapter 4 explains the development of a methodologicabapprfor the study. It
explains the links between the researcher’s ontological and epistemological standpoint
and the theoretical perspective used, and how these reldlbe tmethodology and

enquiry methods used.

In Chapter 5, the findings from the study of fifteen suivg/geomatics curricula are
discussed. The chapter presents contemporary issues that emergadHteodata as

major factors impacting the educational system irdikeipline.

Chapters 6 & 7 are dedicated to presenting empirical findirogs the twoin-depth
case studies. In chapter 6, the findings are discuskgtveeto the findings from the

more comprehensive case studies. In chapter 7, the distuakes a comparative
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approach relative to the wider case studies and aldogha-depth case studySome
of the findings are framed relative to theoretical cptEecovered in the literature
under the themes that emerged from the data.

Chapter 8 provides a discussion of the findings and explaesi¢kelopment of a
contemporary model of surveying education. The chapterdidgsusses contextual
issues relevant to the application of the developed model.

Chapter 9 is the final chapter and where conclusions awvendir@m the findings;

reflections are made on the research approach, and atiptis of the findings

discussed along with recommendations for further studies.
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CHAPTER TWO

Surveying practice, training and education- A historical perspective

If you would understand anything, observe its beginning and its development.
(Aristotle)

2. Overview

This chapter provides a historical account of surveying inrdsga its practice as a
profession and also in regards to training and education whikirdiscipline. This
account reinforces the contextual framework and serves lasis upon which to
evaluate contemporary surveying practice and education invdheus contexts
included in the study. It scans the practice of survefnogn prehistoric periods to
modern times. Though it is recognised that Africa and Euioperporate key
locations in ancient surveying history, the earliest hisdbraccount is presented in a
separate sub-section on the basis of the pioneeringaftikse early contributors and
not based on geography. Thus, the account is presentee order: Egyptians and
Sumerians, Greeks and Romans, Post-Roman Europe argfifi$te colonies. This

is followed by two reviews. The first review concerns sying education in the
countries included in the study; and the second is a flenggw of three internatioma
professional bodies that are considered to have tlaegteimpact on the surveying
profession and influence on surveying education programmnethe latter part of the
chapter, a discussion on the literature highlights feamirése historical account that
have particular relevance to this study. This providbasas upon which educational

systems employed in surveying programmes in the variqugexts can be explored.

2.1 Introduction

In Chapter 1, it was mentioned that surveying has a lorgriiglating back to the
ancient Egyptians. One has to be cautious in exploringgimgy history, as it is not
limited only to accounts that bear the surveying label. Hibtories of cartography
and land surveying are intertwined since map making is invariabproduct of
surveying and often carried out by surveyors themselves, vehty@ically trained in
the art of mapmaking. Developments in trigonometriroasmy and geometry also

have close links to the history of surveying. The histb@ccount, divided into eras
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(Egyptians and Sumerians, Greeks and Romans, etc.) will exiilerlinks between
the development of surveying alongside advances in matiesn astronomy and
cartography.

2.2 Ancient surveying

Evidence of pre-historic methods used to measure and representorms and
features are typically linked to archaeological finds. r&heontinues to be new
archaeological discoviess, some of which depict very early maps which indicate pre
historic activities associated with land measuremerd espresentation. These
discoveres are made in diverse parts of the world suggesting thatsfétong human
history can be traced, there are indications thatamsnhave used various means of
depicting their geographical locations. There are numemgugngs on ancient
Egyptian and Greek contributions to earth measurememds nsap making, but
increasingly artefacts are found in other parts of thddasmmfirming similar activities

in diverse locations in ancient times. For exam@léna’s contribution, though not

as widely publicised, has been noted by writers such as Negd/8®9) and Menzies
(2003). Adams (1912) refers to map-making activities of primpieeples in South
America and Greenland. An article published in the Telegramspaper states that
an archaeological artefact found in a Spanish cave represented the world’s oldest map
(Govan, 2009). The article states that the stone tailedfin a cave shows etchings
that represent the geography of the area in which it wagdfodrhis artefact was
analysed to date over 14,000 years and is believed to be Idkst dknown
representation of landscape in map format. Whilantlee argued that some of these
artefacts are geographical representations, the use ofiassl earth measuring
methods that may have supported them are mostly infer@ichilarly, the use of
markers to delineate land boundaries also appeab® an old practice. Biblical
references to boundary marks reveal that the physicasialiviof land was also
practiced in the Old Testament era. The quoted vevse the Bible was written over

3000 years ago:

Cursed is the man who moves his neighbour’s boundary stone. (Deuteronomy
27:17, Holy Bible, New International Version)

Much of the written historical account of surveying, stavith the region that is often

described as the cradle of civilisation. Even though this terosed to describe
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several places over a variety of eras, the regionnoétesociated with this term, as it
relates to surveying measurements, is within the plaintieofTigris and Euphrates
rivers, an area which is also historically known as Mesamia (Chiera, 1956

2.2.1 Egyptian & Sumerian surveyors

Ancient inhabitants of the regions of Mesopotamia areite@dvith leaving many
pieces of evidence that point to early surveying practice (&hl®56). Early forms
of land measurements on clay tablets were found in #iespdf the Tigris, Euphrates
and Nile rivers; and numerous extant clay tablets shewkmns of ancient cities and
agricultural areas (Richeson, 1966). Boundary stones usearkdand divisions have
survived for centuries and stand today as evidence of earlgyswerk. Many of
these, according to Richeson (1966), date to earlier than 1@0 Richeson also
states that the walls of Egyptian tombs depict recordsinfeys conducted along the
Nile valley showing dimensions, areas, quality and taxes d@&ich findings support
the historical account that land measurement was prdciioag the Nile to replace
boundaries displaced during flooding (Crone, 1953).

The Egyptian pyramids stand as testaments to the advangetwering knowledge
and skills of ancient Egyptians engineers and surveyors. clear, from the accurate
layout of these ancient structures, that the anciggptian surveyors had an excellent
grasp of mathematics and were able to develop means afigsettit complex

structures with great skill and precision (Smith et al., 2006)

The equipment used by ancient surveyors known in ancgyptias Harpedonapata
(Rope Stretchers) was crude compared to modern equipment,idaiaar from the
structures they left behind that they achieved marvellousomes using them.
Drawings on the walls of ancient tombs illustrate land mreasent practices and the
use of equipment such as ropes, rods and some formgetiing devices (Richeson,
1966). A trace of the development of surveying instrumearigeveal much about the
development of science and technology as the disci@imgrinsically linked to both
fields. Paulson (2005) points out that the intellectuadvkedge of Egypt was
intertwined with Hellenistic systems. Hence, ancient &akeveloped much of their
scientific knowledge on the basis of the knowledge ofpign rope stretchers (Brock,
2004).
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2.2.2 Greek & Roman surveyors

An important aspect of any discipline is the documentingsaindamental principles
in a way that allows for their propagation.  One anciergetsrcontribution to
surveying is The Treatise on the Dioptra written by Hero of AlexandrAaD. 100.
‘This is...the earliest extant book to be written on surveying; here the fundamental
principles of surveyindand originated.” (Richeson, 1966: p. 4). Richeson further
points out that, ancient records show the traméfef Egyptian and Greek land
measuring and recording methods into Roman practice.er&dbh the Greeks are
credited with early advances in mathematics and sejghe Romans are credited with
adapting the mathematical and scientific principles intatma surveying methods.
Based on the historical account found in the literatdme,BEgyptians and Greeks are
more accurately credited as scholars who portrayed sngvag a scholarly discipline.
Then again, Romans did contribute to the progression @fsttience of earth
measurement, and are better credited with finding ways to applystience to

workable solutions that could be utilized to meet societad e

Much of what is known about early theories on the shapkes&e of the earth is
credited to Greek mathematicians, scientists and astemsonThe Greek philosopher
Anaximander is believed to have constructed the first map @c@ria the 8 Century
BC (Crone, 1953). However, the first map of the world ikeleed to have been
constructed by Pythagoras™(tentury BC) who is also credited with promoting the
idea of a spherical Earth (Campbell, 1981). The belid¢ftti@earth is spherical was
an idea radically different to the previous belief promdigdiomer in the 9 century
BC that brought forward the idea that the earth was aepiisc surrounded by a
constantly moving ocean river (Brown, 1979). Other fasnoantributors to the early
work in the science of earth measurement include dBreek scholars such as
Aristotle (4" century BC) who incorporated theories of gravity in dleéermination of
the shape of the earth and Eratosthen&scéhtury BC) who first calculated the
circumference of the earth (Crone, 1953 ). The GreawoaRocontribution to the
sciences of earth measurement and earth represerntatitnued to progress into the
1% century AD. Ptolemy (79 - 168 AD), a Roman mathematicironomer and

geographer lived and worked in Egypt; and is well known fokimga significant
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progress in the scientific study of geographical locationsyany places around the
globe and their accurate representation on maps (Berggcedones, 2001).

2.3 Post-Roman Europe

Europe’s historical dominance, as a world power and the subsequent associations
forged by their imperial rule, has meant that many efdysstems employed in other
parts of world reflect aspects of European methods and svalukhis is true of
surveying education and practice as will be demonstrated usiagnEs a case.

After the fall of Rome, many of the surveying instrumesntd methods survived and
were further developed in continental Europe (Richeson, 198&heson sees this as
continental Europe’s primary contribution to the discipline in the post Romeaa. The
Italian, French, English, German and Swiss are prorhinerecords of developments
in surveying instruments that resulted in the proliferatainsurveying activities

worldwide and improvements in measuring accuracies duringrthis e

During the 13th and 14th centuries there was growth in technology,
demanding new and better scientific instruments as welltagher degree of
accuracy in measurements. (Richeson, 1966: p.24)
Markedly, the growth and development of science and teasfyosignificantly
enhanced the art of surveying. Germany and Switzerlancoted for early advances
in photogrammetry, which was a technology that facilitatelatively quick and
accurate topographic surveys of large land masses (Macdonald, 18f&Gyever,
Britain’s contribution is being focussed on because of its historic impact agdahly,

on-going influence on a large number of post-colonial cousaieund the world.

2.3.1 Britain

Land measuring techniques used in Britain were based on aenuwmfbfactors
including but not limited to, methods borrowed from other siese Richeson (lbid.)
refers to a number of the influencing factors: agriculturactites (methods of
cultivation e.g. the open field methods practiced by theo8s in Britain), conquest
and settlement patterns (e.g. tight control on landsrasi®red by the Feudal system

that existed in Britain after the Norman conquest in 106&)n@wics (e.g. late 15
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century economic boom in Britain brought about an mseein the value of arable
lands which cause increased demands for surveyors andgimming of enclosingin
the 16" century), taxation practices, etc.

Richeson (Ibid.) identifies the T&entury as the beginning of modern surveying. The
developments during this century were partly a result ahgés in land tenure and
agriculture, as well as advances in navigation and miligactices, which both
depended on and utilized ever increasing direction-determinimgy @istance
measuring devices. These developments contributed to ienpesis in measuring
methods, from chain surveying to more scientific methodsdbaseapplications of
proven mathematical principles. The need to be able toagiwurate layout and area
of land became more and more important, as European @&@sungipanded
economically and increased their claims on oversesitot@s. By the 19 century,
surveyors could more readily afford statethe-art instruments allowing them the
ability to execute surveys of greater accuracy and prodiiableeand detailed maps.

The 2" century saw increased mechanisation in the discipline thednotable

introduction of electronic and photographic techniques. Thegdications were

particularly useful for the survey of large areas sashentire countries. The
technology did not only impact surveying operations in Reydut in its colonies in
Africa, the Americas and the Pacific regions (Macdona®96). By this time Britain

had expanded its empire to more countries than its Europeds (Parry, 1961).

It will be shown that Britain has had significant influenae its former colonies
surveying systems and practices. However, though basic sugvegtworks and
measurement techniques are almost universahiB cadastral practices are different

to those of most other countries. England and Wales aayeneral boundary system
as opposed to fixed (measured) boundaries in an establishesireadAccording to
the official website of the UK’s Land Registry (http://www1.landregtry.gov.uk/ ), ‘a

title plan with general boundaries shows the boundarg pfoperty in relation to a

! Enclosing was the process of combining the strips of the opéda figb large fields and
then enclosing larger fields with fences, hedges, or other boesdgRicheson, 1966; p. 29)

33



given physical feature on the ground, such as a wall dgdjeas identified on the
Ordnance Survey mafhe red edging on a Land Registry title plan is theeefoot
definitive as to the precise position of the bounddriedn all the other countries
accounted for in this thesis, a certified surveyor guired to set precise physical
boundary marks at the turning point of landuiidaries. From the surveyor’s
measurements, computations of the boundary courses apddlosed areas are done
for all properties to be registered in a national cadastréhis difference has
significance for the role of the surveyor in England &ales in regards to cadastral
Surveying. This means that land surveyors in England do aptpdignificant role in
the demarcation of property boundaries or in the legadacions that are involved in
the transferring and registering of land (Maynard, 2000).

2.3.1.1 British Military Surveys, Ordnance Survey & Directorate ofr€aas Surveys

A historical account of surveying in many jurisdictions domot be an accurate
reflection without inclusion of the contributions fromilitary forces such as the
British Royal Engineers. Map reading, positioning and nawigaare technical
surveying activities, which are also important to militaryatggies. Surveying
activities have always and continue to be taught and pedctis military forces.
Additionally, the exploits of army personnel often pspadise thento knowledge of
land terrains over vast areas. For these reatfom®ritish military has been involved
in the early surveying operations in many countries. rTihgolvement, for example
in the work of the Ordnance Survey (OS) and Directorate ofgeaerSurveys (DOS)

illustrate their contribution to surveying operations.

Ordnance Survey (OS) was established in Great Britain in 1791 datearin
organisation charged with overseeing national mapping e&sr{idacdonald, 1996).
Macdonald (1996)escribes the operations of OS as ‘an impressive and successful
example of a welplanned and scientifically based approach to national mapping’ (p.
8). However, he further adds that Britain’s overseas territories in the early years of OS
significantly lacked surveying activities and products. Ruwagal Engineers officers
played an important role in providing scientific and managerial expertise to the OS’s

operation. Similarly, mny of the early directors general of the OS were military
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officers. Furthermore, the Royal Air Force was alsoiwed in the taking of aerial
photographs from which maps were produced for vast areasdsf ila the colonies.

Surveying operations in former colonies of Britain (Afritae Americas and Asia) are
intrinsically linked to imperial directives and approachesth\Whe OS responsible for
surveys within Britain, the Directorate of Colonial Sursey(later named the
Directorate of Overseas Surveys (DOS)) was established in MEifi¢nald, 1996).
DOS’s primary role was to oversee large scale geodetic and topographic surveys of
British overseas territories. Over the DOS’s 38 years of existence, it engaged
European surveyors along with local surveyors, trainedhbynt in each colony to
execute early surveying operations that produced nationalegeonetworks and
detailed topographic maps of these countries. Scientifiveging operations
(geodetic surveys) were necessary to provide the basmdoe detailed topographic
surveys which were considered to be a crucial prerequasiteational development in
regards to planning and economic activities. Baroness Chafkéfallassey in her
forward to Macdonald (1996) underscores the importance of survepgtions in

these countries:

Topographic mapping forms the framework on which all othfarmation is
assembled; without it, all development, from the nmedetmentary formulation

of policy to the planning of operations, is liable to disaster.... Mapping
underpins many of the activities of government, commenceimdustry. (p.
Xii).

It is clear then, that surveying operations in formepmi@ls have historical linkages
with Britain. Within these regions, both the systens®d and the nature of the
products from surveys in the early days as well as lateegsireflect this colonial

heritage. These are later explored in the accoungs @it surveying in the Americas

and Africa.
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2.3.2 Brief histories of surveying in Denmark, Finland and Hungary

Denmark has a recorded history of organised surveying actiirtiesthe 1800s. The
Danish Geodetic Surveys was established in 1816 which was charthethevsetting
up of a control network over the country with links to gidiouring countries
(Enemark, 2002b). The mapping of the country gained signifimomentum in the
1960s with the application of photogrammetric techniques.

In his account of the history of surveying in Denmark, En&n(2002b) identifies an
early concentration of the profession on cadastraleysr mostly carried out by
professional surveyors with licences to operate privatetipes. This he says has
changed significantly since the 1960s and currently a largerty of surveying
operations involving non-cadastral activities are carrigidby non-surveying private
businesses. Enemark (2007) sees this as being direetigded increased activities
in areas such as engineering surveying and topographic sunagdngnconventional
activities such as GIS and land management. Denmark hasoaal cadastre that
was set up for the purpose of taxation (Enemark, 2002imemérk (2002a) also states
that the Danish cadastre is credited to the work of surseyml is considered to be the
basic infrastructure for managing economic interestiama as well as supporting
environmental and development interests. Thus, the surveyafgssion is seen as

performing a crucial function in national development.

Enemark (2002b) asserts that over the last three dedaslgsactice of surveying in
Denmark has been remarkably transformed. He states thdst whithe 1960s
cadastral functions dominated the activities of the swrvag 1997 that function only
accounts for 20 percentage of the surveyors work. Whilestineey reported by
Enemark (2002b) shows a remarkable reduction in cadastraltiest it shows
increases in areas such as planning and land managemengeeing surveys and

other areas.

In 2002 there were about 900 active surveyors in Denmark, aurantnemark
(2002b) believes is small relative to the size of thenty and the extent of surveying
work yet to be done. The profession is supported by a mhissociation of chartered
surveyors and the membership is made up of licensed surveyerating private

surveying practices, as well as surveyors employed to the mésior and others
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employed to non-specialist surveying private firms. Irt, f@znmark’s surveying
profession has very close links with the FIG with oneniBta surveyor serving as
president. Furthermore the FIG headquarters is locatbeé iDanish capital city.

Like Denmark, Finland is a Scandinavian country. Both c@msthave shared
histories in many regards as well as profiles relating tostireeying professian
According to the summary analysis of European surveyore dry the Order of
French Chartered Surveyors (date unknown), both Denmark atahéFihave almost
identical overall population and similar ratios of surveytrsnational population.
Finland’s surveying practice has particularly been historically linkedSteeders
surveying practice as the country until 1809 was politically tintee Sweden (Hakli,
2003). Finland’s Ordnance Survey started in 1633 when one surveyor was sent to
Finland from the Swedish Corps of Surveyor-Geometers (HZ&03). This core of
surveyors executed several of the early topographicdl caalastral surveyors in
Finland. However, it was not until Fimld’s political independence from Sweden that
published maps showed Finnish lands separate from Swedish laiéldi (2003)
further adds that though the Swedish surveying and map making techmtjuenced
similar activities in independent Finland, that they depetl their own surveying and
mapping characteristics. He adds that this was further ke by the Russian
military who carried out mapping exercises in Finland fotirti$ military purposes.
As have been shown, surveying has played an importantrralee idevelopment of
Finland. Notably, surveyors in Finland have executed fumstibat include geodetic,
cadastral, engineering and topographical surveying as welkasestate related
functions.  However, since 1993 the University programme oisred two
specialisations allowing students to focus on either réaleesconomics or Geomatics
(Vitanen, 2007). As in Denmark, professional certifmatcan only be accessed by
individuals with Master’s degree qualifications from the prescribed university
programme. Viitanen (2007) indicates that the majorftysurveying operations is
carried out by the National Land Survey Department and si graduates from the

associated university programmes find employment in the publiorsec

Hungary is the third mainland European country representdusistudy. Surveying
practice in this central European country has had a lastgririwith recordings from

the mid-16" century (Mugnier, 1999). The practice of surveying in Hungasybesn
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influenced by the country’s colourful political history with several changes from an
early independent Kingdom, to membership in the German-Rdingpire, to the
Austrian-Hungarian Monarchy, to a democratic republic, to $de® communism
and now a political democracy and market economy (Ossko, 200ugnier (1999)
notes that under the Austrian-Hungarina Empire, privgiegmphic and cartographic
activities were done. He notes that there have beeriftict topographic surveys
of the country. The distinctions related primarily to thehniques used and in some
cases to the purposes for which they were executed. Mud®ie®) indicates that
some topographical surveys were done for military purpoddewever, the main
purpose for resurvey was the use of different referentargadue in some casés
improvement in scientific knowledge and technology, ancthers reflecting political
associations (Mugnier (1999). The earliest cadastral suwexs executed for land
taxation purposes and the land cadastre established in 1875 thed&udtrian-
Hungarian Monarchy (Ossko, 2010). Cadastral surveying is comdbgtdicensed
surveyors and the majority of such surveys are done bytersaveyors (Ossko,
2010).

2.4 Surveying in British Colonies
2.4.1 North America

North American surveying has historically been associateéd @dplorers and land
developers as the expansive landscape was very attractaventonber of imperial
rules. The surveying profession in America continuesat@ fa primary connection to
the establishment and management of property boundaries guatatians vary

according to state laws (Frank, 2008)

In highlighting the important role played by surveyors ia tlevelopment of America,
Hubbards (2009) declaration speaks of the nature of the work of esmgrican
surveyors and the calibre of individuals involved in its etiea:

...the United States [of America] is a nation formed by surveyors, people
whose chief task is marking borderlines upon the land teahlgl apportion its
surface into discrete parcels, each destined to besdleeproperty of some
identifiable person, entity, or government.
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Surveyors call such an apportionment a cadastre, andliley@ment of such a
perfect, no-conflicts alkment of the earth’s surface— not just on maps but
upon the land- is the great aspiration of the surveying professiohat Dur
three greatest presidents held to that idea in theirafiven years must say
something about the character of our nation in the Gesttury after its
independence, when the continent seemed a tabula ras& Hida] upon
which any pattern of boundary lines could be written. (pg) ix-

The quotation makes reference to the well-known fact (amsangeyors worldwide)

that former US presidents Washington, Jefferson and Lingele surveyors in their

early years before serving their country in its highésteo

The nature of the practice of surveying varies accordingtates within the USA.

However, cadastral surveying has been the predominant profdssimzgement of

American surveyors (Frank, 2008

2.4.2 The West Indies- Case of Jamaica

The West Indies is geographically linked to the Americas, anerevBurveying is
concerned, there are some common historical faotsni countries within this
geographical zone. For example, surveying exercises weredcaut in the West
Indies by the DOS starting in the 1940s following conttwl/ey work by the Royal
Engineers (Macdonald, 1996). However, before this era a d&angeint of plantation
surveys were conducted in some Caribbean countries (Higt@am). Higman (lbid.)
makes particular reference to the Jamaican plantatoiety, highlighting evidences
of large scale surveying activities. The historical aotmf surveying in Jamaica has
some resonance with other Caribbean countries as #iersome commonalities in

their historical experiences.

For Higman (2001), no forces were more influential in thaping of the modern
social and economic structure of tropical America thavesly and the plantation
society. He states that, throughout th& 28d 19 centuries, Jamaica was dominated
by large plantation landholdings. The stock of plaatathaps in the National Library
of Jamaica has significant amounts of survey data shoewmdence of colonial
surveys. Estate mapping became popular amongst wealtishBesidents who were
eager to show their land holdings in overseas territodter emancipation, the work
of the surveyor remained important because of the regutapid and extensive
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readjustment of settlement patterns creating subdnssio Higman further explains
that:
the fortunes of the Jamaican surveying profession in eighteenth and
nineteenth centuries mirrored those of the plantocr&yhe period of planter
prosperity, surveyors charted the expansion and refinemeriheo slave
plantation system, finding continuous employment from thevitable
boundary disputes. (p. 19)
He elaborates that after emancipation, these actiwitieated a vital record of the
transformation of patterns of land tenure and use. Timauwnl@ for surveying services
reached a peak in the decade beginning in 1834. Although thesargemnts of their
employers, the surveyors did inject their own ideas attitludes into the plans they

produced, and so took an active part in the creation of the island’s social organization

and landscape.

As the island moved into Crown Colony government, the wedh the plantation
economy contributed to the emigration of foreign surveyoiBuring the Crown
Colony period, government surveyors appointed to eacleothree counties were
responsible for establishing parish and county boundartetoamversee the increasing
demand for land following emancipatioriSurveying in Jamaica from this point on,
became largely a private enterprise controlled by law anrmwis (Higman, 2001 p.
30).

In the early days of English colonizatieh of the island’s surveyors were immigrants,
trained in European techniques and practices. While it ighaidEuropean surveyors
continued to work in Jamaica, it is believed that duringpiiigod of greatest activity

(1780- 1850), Jamaica-born creoles dominated the profession.

Surveying methods used in Jamaica in th® &8d 19" century included chain and
compass. In 1555 the theodolite was invented but did not atmevide use until a
telescope was added in 1720. Surveyors’ field notes of the 18™ and 19 centuries
showed angles no more precise than half a degree. Thisssutjugt the more precise

theodolites were not in use in the island until the 1&8tecentury.

There was a general absence of people with militaryrexqpee engaged in surveying

in Jamaica. This was cited as one reason for the stomdirction of what was then the
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more advanced technique of triangulations introduced incEramthe 17 century and
developed through the British Ordnance Surveying after 1780.
In general it was rare for engineers to be employedantation surveying in
Jamaica and rare for local surveyors to perform topograyirik, though some
did take levelling contracts for road, railway and canal routes... Andrews,
suggests, ‘the engineer was not cheap enough for estate surveying and the

estate surveyor not skilled enough for trigonometryopography’. (Higman,
2001: 58)

Higman (2001) noted that this pattern was typical of surveiyorsetropolitan areas
and so did not indicate a relative backwardness of Jamsucgeyors.

Contemporary Jamaican surveying practice is still promipaetated to cadastral
work. Thus, the profession continues to benefit frawsl that regulate the practice of
cadastral surveying. However, according to the UTech progradnmement (UTech,
2009) there has been an increasing involvement of surveyorgil developments as
with the modern highways built in the last two decadesadilionally there has also
been mining related work within the bauxite industry. Howess, industry has
suffered a decline which negatively impacted the surveying indastmuch as the
recent decline in the building and construction industry #idith a growing surveying
education programme and increasing involvement in non4traditareas, particularly
GIS related, the surveying profession in Jamaica is latijely seen as playing an

important role in the society.

2.4.3 Surveying in Africa

With much of the ancient history of surveying creditedh® African continent, it is
interesting to note that many of the countries on the samgnent have had very
different histories as it relates to the science and ipeactf surveying. Ancient
Egyptian surveyors have been looked at in the earkesitos of this chapter; so this

section is a brief look at surveying activities in thel@vicontinent.

In a report commissioned by the United Nations Habitat (2001ity tAfrican

countries in the Sub-Saharan and South Eastern regibrithe continent were
evaluated based on the status of land surveying and larngensapping. The report
identifies the inadequacy of land surveying information asaor constraint to
effective land management in Africa. Land surveying issented as one of the

principal factors in human settlement, an activity tieabains a contemporary problem
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in many African countries. The report points to surveyasplaying an important
role in sustainable urban development and an aid to unbastructure planning and
development.

The inadequacy of surveying activities in many African coeastris blamed for
unplanned settlements and the many social and econosnihatl this often generated.
With extensive areas of lands not surveyed, or with te&edar unreliable survey data,
Habitat (2001) maintains that there is a real need fanskte surveying operations.
Therefore, the surveyor is seen as playing an importéa in many countries on this
large continent. Chodota (2001), in giving an overview ofstlagée of surveyingn
Africa, makes reference to some characteristic featofesurveying in a large part of
this continent. He states that most of the offiaialpping agencies are centrally run
government departments, and that cadastral surveying andngampivities generate
substantial revenues for central governments. HoweéMeodota (2001) points out
that, budgetary constraints restrict the pace of techgalgection in the surveying
and mapping processes. He adds tthe slow introduction of technology is further
complicated by inflexible and outdated laws that do not make poogigor change in

techniques and methods’ (p. 7).

As relating to the education of African surveyors, Chodtt@.] mentions that ther
are several universities across the continent that sffieveying degree courses. This,
he argues, explains why some of those countries haveegjuate supply of surveyors.
He however, identifies southern African countries, as a&peing shortages of
surveyors and a much wider shortage of trained surveyihgitégns. He also points
out that ‘most universities have revised curriculum and adopted new courses to cater

for newtechnologies’ (p. 9).

Macdonald (1996) provides some evidence that the DOS was ogeiatseveral
countries in Africa from as early as the mid-1940s. This work waestablish
geodetic control and topographic surveys to be used for variojects in developing
local economies. These exercises were led by DOS yaus/esupported by local

surveyors and local support workers trained for the jolndly European employers.

Africa is often referred to one country, but | think itingportant to note that the over

50 countries represented on the African continent haveatiars: some vary
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significantly relative to others in terms of culturesp®omies, education, surveying
industry, etc. South Africa, for example, has a histmloured by the now defunct
system of apartheid that impacted all areas of lifand.tenure, for example, was one
area impacted by the racist system and resulted in 7%Pe ddnd reserve barred from
the largely black population. It is important to note that wthikese differences are
recognized, a more generalised account of the stateedénd surveying in Africa is
sufficient for the purposes of this study.

2.4.4 Surveying in Australasia

The Chinese have also made early contribution to thacief earth measurement
and map making. Needham (1959) outlines that in tHecghtury the Chinese had
already developed the use of the magnetic compass fatigireletermination. This
precedes the European records of the use of this device Méetham identifies with
an Englishman about A.D. 1180. Other countries in thisneikte region have their
own histories as relating to the practice and developmethieo$urveying profession.
However, since Australia and New Zealand are the two cesrftom that region that

are included in this research, those two countries wilkriedlypfocussed on.
2.4.4.1 Australia

Australia is a vast continent nation with the Alpares known as its earliest
inhabitants. The Aboriginal and Torres Strait Islandempfeodeveloped an intimate
knowledge of the land and its environment and produced unique @drmdigenous
cartography (Neate, 1999). However, the arrival of the Europetilers introduced
new ways of dividing the land and mapping its vast areaPutthman is credited
with being the first to sail and chart the AustralianstoaNevertheless, the more
substantial influence on surveying operations began wéhBititish colonisation in
1770 when the southern region was established as a penay ¢bknd Services of
Southern Australia (LSSA), 2011)According to the LSSA,

the early surveyors of South Australia were both expdo@nd planners,
constantly venturing into uncharted territory as well asppmg out the
invisible foundations of the future capital city, towndawads of the new
colony and the State. (online)
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Tweedie (2010) adds that the surveyors/explorers had varyiokgtoainds. He
describes some as having military background; others as goeetrramployee, and
another set as adventurers who were part of privately fusdgestiitions.

In Australia, regional bodies govern surveying activities,d aprofessional
organisations support and monitor the profession. The Sogvé&ySpatial Sciences
Institute (SSSI.org.gwescribes its function as representing the interesssiokying
and spatial science professionals in both AustraliaNewl Zealand. It further states
that its scope includes land surveyieggineering & mining surveyingartography,
hydrography, remote sensing and spatial information scieBoeveying continues to
be an important profession within Australia with veryosyy cadastral focus
Furthermore, in areas where mining is central to the ecgnamming surveying is

common place.

2.4.4.2 New Zealand

The earliest organised surveying operations in New Zealantedieved to be linked
to Polynesian navigators, explorers and settler (Rolver@10). Robertson credits
the Maori settlers with making records of locationsregources during their early
explorations. Robertson further states that when Eargpstarted to settle in New
Zealand in the early 1800s, there were already establishtheait patterns and land
use arrangements. However, no substantial surveys e@reed out until more
Europeans settled in the country and the demand for laedsified. The first
European surveyor arrived in New Zealand in 1834 and executeslysurvAuckland
(McRae, 1981). As economic activities increased anc: reettlers arrivedsurveying
activities increased. Coutts and Grant (200&e that ‘most of New Zealand was
opened up for settlement by European by those early surveyors’ (p. 4). However, the
earliest periods of organised surveying operations were catluctder different
provincial directives and guidelines and this created incmmgies in methods and
standards (Robertson, 2010). In light of this, the stnatias later addressed through
the appointment of a surveyor-general in charge ofhal durveys in the country,
which led to the rationalisation of surveying and the estabkst of a national system
(McRae, 1981).
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Contemporary New Zealand professional surveyors carrg aide range of functions,
including cadastral, topographical, engineering surveys and pénthing (Otago
University surveying handbook, 2009)The New Zealand National Institute of
Surveyors describes the surveyor as having expertiseeiscdience of measurement
and the gathering and applying spatial information to a widgera uses. Unlike
most of the contexts in this study, surveying in New Zwhlzas been described as still
a popular discipline for school-leavers. Otago Universitii@sonly university in New
Zealand that offers the professional degree courseaufeeyng. Hannah, Kavanagh,
et al., (2009) asserts that
To the author’s best knowledge the school of surveying at the University of
Otago is the only program in the English speaking world thaheavily
oversubscribed with students (150 students competing annually €o6Ch
places available in each new intake class). This hgscomhe about after many
years of a targeted publicity campaign consisting ofr deaple messages that
have been directed towards high school students andebeérs.
New Zealand has reciprocal arrangements with Austrdié allows surveying
gualifications in one country to be accepted in the othEhis means that Otago

surveying graduates can work as surveyors in Australia ($Qafl).

2.5 Training and education of surveyors

Markedly, no record of formal training of surveyors in antitimes has been found.
However, several historians account for various aspddisiaing and education in
later eras. This section will explore the historysafveying training and education

highlighting features considered to have particular relevémthe study

Of significance to the development of higher education itaB is the establishment
of Oxford University in 1170 and Cambridge University in the 1300s. Ack& in

mathematics (particularly, trigpnometry and geometng astronomy had particular
relevance to the educational development of the diseif surveying in the English
speaking world. However, though scientific knowledge was being ajgse@| the

practicing surveyors in the early years were not fully awarthem and so unable to
apply them to their work. Richeson (1966) notes this pointlatng to the education

of early British surveyors:
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... the average surveyor did not have sufficient mathemat his command to

make use of either the methods of triangulation or teeuments to apply

these methods(p. 10)
The production of surveying texts is also an important aspedeveloping formal
education in the discipline. The first English textsesedd to be directly surveying
related, date back to the early 1500s and included conterdnhotrelated to land
measurement but also estate management. Richeson (18®&}ds that the initial
publications presented land measurement in a separatedexinfstructions to land
stewards and overseers of manors. In the latter pmed.500s, there were attempts
to merge the technical aspects of the discipline withmthieagerial aspects in a unified
text. However, there appeared to have been an underlyingf bledit the land
measuring aspect of surveybra/ork needed a distinct and definitive text that
presented practical principles and techniques to be used by wWias practiced the
skill.

Benese’s (book of 1537)...represents the first real attempt to put into the hands

of the surveyor or land measurer, as distinguished froen 16" century

manager of a manor, a simple, practical treatisaod $urveying. (Richeson,

1966: p.36)
Whereas the early directors and deputy directors oDIB& were military officers,
there were civilian officers e.g. a geography graduate whéeasoas the assistant of
the first chief cartographer at the DOS (Macdonald, 1998here is no evidence of
the nature of training that was undertaken by employees with-surveying
gualifications, but there are indications that thessqrex underwent some amount of
training to learn specialised surveying and cartographic skilacdonald (1996)
indicates that a small core of ex-Royal Engineers witintime experience provided

the expertise and carried out training exercises.

Overseas surveying offices operated under the supervisitre dOS and principal
surveyors were appointed to each. Macdonald (1996) regardppbetanent of a
British Honduran citizen with Canadian degrees as d fekveyor, as an unusual
practice. Recruits were trained to fill cartography positiofise role of the military in
early survey work was not limeil to Britain’s Royal Engineers. Macdonald (Ibid.)
indicates that the DOS also employed surveyors and captiognrs from the Polish
Army. These men were sent on assignments in varicerseas territories.
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Shortages of equipment in times of austerity led sonesti to improvisation.
Macdonald (1996) mentions that DOS staff assembled plottirghimes, found in a
warehouse, and taught themselves how to use them. Thebeesade said, were
used in the West Indies. In his account, Macdonald Jlbithkes reference to
competing private surveying enterprise in the 1940s that tsos® attracted the
trained personnel from the DOS.

Although land surveying operations have been carried out &orgatime, surveying as
an academic course in many of the contexts in the stagyintroduced in universities
at various times but predominantly in the 1960s Tsdge 1). In Britain, formal land
surveying training started with the RICS establishing an edurcatistento prepare
enrolees for licensing examination (Allan et al., 2008). sTduurse lasted for two
years, for the first examination, and a further two ye&or the intermediate
examination. Later, a fifth year was added for preparinglesits for the final
examination. Allan et al(Ibid.) further outline that ‘recruitment varied considerably,
both numerically andegarding entry qualifications’ (p. 2). These RICS examination
preparation courses led to the development of a coursadrslaveying in 1949 at the
South West Essex Technical College (SWETC) (lbid.). ablgt a joint honows
degree course which included land surveying was offered by Ndevddsiversity
(NU) in 1964. Additionally, a degree with a singular surveyimgu$é was offered by
SWETC in 1968 (lbid). This college became North East Londolytechnic and
then the University of East London (UEL). Although a numidentber universities
have offered surveying and surveying related courses iraBthgUEL and\NU are the
only two currently offering surveying and mapping sciences (geospdtachelor’s

degrees.
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Table 1: University-based surveying degree courses in focus countries

Country | No. of Year programme started in Reference

Universities selected university

offering

Surveying

Degree Courses
Denmark 1* 1974 AAU programme document
England 9 UEL: 1949 & 1970 NU 1954 UEL programme documents

NU's PD
Finland 2" 1858 & 1908 Viitanen (2007)
Hungary 2 1962 www.uniwest.hu, 2010
Canada 4 1960 Dir of Undergrad studies
USA 58 1990 FIG & nmsu.edu
Jamaica 1 1990 UTech programme document
Trinidad 1 1980s UWI Programme document
Egypt 2 1963 Senior Academic (Surveying)
South 6 1967 Programme Leader CPUT
Africa
Uganda 3 1990 Senor Academic (Makerere)
Australia 4 UNSW: 1957 UNSW website, 2011
usSQ: 1967 USQ website, 2011

New 1 1968 & 1978 Senior staff Otago University
Zealand

* Course combines Bachelor’s & Master’s Degrees

In the context of British colonieshe highest surveying positions were occupied by
expatriates with academic degrees or military trainimgnfrthe Corps of Royal

Engineers. The members of the support technical staff wadiionally trained
through in-house apprenticeship arrangements. With martjieoformer colonies
gaining independence, there was a gradual change in the cooposithe localised
surveying practice. Macdonald (1996) notes that British surgeyere seconded to
the overseas territory in the 1960s and 1970s ‘to train local candidates for the
post[s]’(p.139).

successful as surveying was not widely viewed as a high statiession:

However, he notes that the training exercises were not always

It was common to find that, in a developing country, gresti@ius attached to
office-bound jobs and that these attracted the more contpatel ambitious
applicants. This led to difficulties in recruitmentdalonger timetables for
selfsufficiency...the organization [DOS] argued that the problem lay in the
poor status that land surveying enjoyed in the minds of jpeaple leaving
higher education(p. 139)

It seems ironic that a discipline, with such a robustkgpamnd in sophisticated

applications of mathematics, astronomy and navigationyedlsas associations with

48



prominent personalities, would be challenged by low recogndgfotime value of the
profession. From as far back as the 1950s, strategiespuein place in an effort to
attract bright individuals to the profession. Over pleeiod 1958-1984, the DOS, in
collaboration with the British Council, arranged foe teducation of individuals from
former colonies in British colleges and universitiessirveying related courses
specially tailored for them (Macdonald, 1996). This was in taddito training
formally organised within offices of the Directorate. ddanald (Ibid.) states that the
education had a more technical focus but that it brostigre studers’ capabilities in
‘many other ways’ (p.141). A formal course was established in 1975, at the North East
London Polytechnic, to educate middle managers in SurveyLands departments
overseas (Macdonald, 1996.). The educated personnel filleiibpssonce held by
British nationals in a progressive move that eventualiyionalised all surveying
positions. Macdonald (1996) also mentions that Hwepire Survey Officers’
Conferences were a forum for the discussion and analiysism@ scientific aspects of
surveying by British surveyors, and where senior surveyorsverseas offices of
former colonies were trained. He notes that conferemege common among the
scientific disciplines in Colonial times and was an intgot means of providingn
going training to surveyors. However, he identifies dissatisfaatikpressed by some
surveyors of overseas territory with the choice gide for the conferences. They
perceived, according to Macdonald (1996), that the coraténiron low-technology
methods in the discussions was suppressing progress irstiiglide in the overseas
territories. These accounts highlight the importancéhefrelationships between the

social elements within surveying practice, training and edutatio

Eventually, technical colleges were established to carry ourdleng of surveying
technicians, a few of whom later achieved professional ifoqpaions through
attachment with expatriate chief surveyors. The eventipgrade of vocational
institutes to universities in many European countries as wel ather parts of the
world, led to the upgrading of vocational qualifications to degr The University of
Nottingham, a university recognized for its research fobas, a unique position in
regards to surveying education as it offers only postgraduatéicpians in the field.
Many surveying students, who choose academic careers én gstithing or research,

are associated with these so-called academic universities.
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The educational and professional profiles of surveyorsliedy to be different in
different countries. Allan (1995) confirmed this to be troeragards to Western
European countries. The desire to harmonise the educatiotharofessional profile
of the surveyor within this jurisdicin has been officially pursued since 1972. As a
matter of fact, in that year the Comité de Liaisos @£ométres Européens (The
Council of European Geodetic Surveyors) was formed to ovetmeerocess of
harmonising the profession, including surveying education arhongsber states of
the European Economic Community (EEC). The study by A{E®95) which
investigated the functions, education and training of surgeyathin the EEC
revealed that the surveying profession in different awesjt had differences in the
scope of activities as a consequence of the profeseiog developed along different
lines. He also identifies variations in the educatiorsteons, which he notes are
partly due to the scope of the profession in each countontext, and partly because
of differences in the authoritative body that confef@ssional qualifications. In some
countries this is done by the State, whereas in othessfuiction is entrusted to the

surveying profession.

In regard to training and education in Oceania, Coutts and Grant @a6¥}hat early
surveyors were men, either trained in the British mnifitar who learned from others
and demonstrated their capabilities to a governmentaialffi As described by Coutts
and Grant (lbid.), a system of apprenticeship developed inhwtiginees were
attached to surveying crews led by a qualified surveyor. Thee¢&ravould be taught
the skills for the job and write an examination set bw&uBoard. These were only
two aspects of the certification process. After pas#iggwritten examination, the
trainee became eligible to submit plans from approved psojand for an oral
examination by theurveyors’ board. This was a process that took at least four years
but invariably took more. The introduction of university-dmsurveying courses in
the 1960s changed this system. Coutts and Grant (2007) no@tdlga University is
the only institution in New Zealand that offers the seurequired to become a
professional surveyor. Hannah (2006) notes that the edudatimtam for surveying
shares many similarities with the systems in Austrdlie first qualification offered in

New Zealand was a Diploma which was later upgraded to a faurBachelor of
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Surveying degree. Four-year degrees are also typic&lustralian programmes
(Bennett, Ogleby et al., 2009).

Surveying education in Denmark and Finland has a unique platgsistudy as in
both casea Master’s degree is required for professional qualification Viitanen (2007)
explains that the Finnish education for surveyors was dbase a system of
apprenticeship until the mid-1800s when formal surveying educatsrintroduced in
technical schoolsHe adds that the university-based education started in 1908abut th
various changes have been made to the curriculum overetlts. Enemark (2003
notes that surveying education in Denmark is solely baséldeocurricular innovation
termed problem-based project-oriented learning. This ighdurdiscussed in the
secondn-depth case study.

2.6 Professional surveying organisations

All countries in the study have established professional gimyeorganisations that
promote the development of the discipline and ensureatitaed standards are upheld
by all practitioners. More importantly for this studythe fact that these organisations
also influence the development of educational programmeshfordiscipline of
surveying/geomatics through their accrediting/partnerships.arfmihe FIG and the
RICS are more prominent in terms of the scope of thélirence and the ICES to a

lesser degree in that regard. Each of these orgamisatidl be looked at separately.

2.6.1 International Federation of Surveyors (FIG)

According to its official website (http://ffig.net), FIG ihe premier international
organization representing the interests of surveyors waltdvit is a federation of the
national member associations and covers the whole @g®fessional fields within
the global surveying community. It provides an internafiémyaim for discussion and
development aiming to promote professional practice andatads The organisation
was founded in 1878 in France and was assigned the nameatiadénternationale
des Géometres now more widely known by the English equivalénternational

Federation of Surveyors. It is a UN-recognized non-govemhnogganization,

51



representing more than 100 countries throughout the world saaditis to ensure that
the discipline of surveying and all who practiseneet the needs of the markets and
communities that they serve\ccording to the organisation’s official website (FIG.net)

FIG aimsto,

enhance the global standing of the surveying professionghrboth education
and practice, increase political relations both at natiand international level,
help eradicate poverty, promote democratisation, awmditdé&e economic,
social and environmental sustainability (online at http://fig.net).
FIG organises conferences and workshops on a regular basifet forums for
debating a wide range of issues that concern the surveywfgssion. These are

organised through ten commissions of which professional adnaatone.

2.6.2 Royal Institution of Chartered Surveyors (RICS)

The RICS is a professional organisation that has besaciated with high standards
for the surveying profession since the 1800s. Its offivebsite (rics.org) states that
RICS was established in 1868 by a group of surveyors. It fustides that the
organisation was born of a need to oversee set standandofessionals involved in
the broad range of land, property and construction opasatwhich at the time were
perceived to be driven by the rapid development and expans$ithe industrialised
world. The RICS currently provides professional qualifmasi to a wide range of
areas not limited to land surveying as defined by the FIG.e d$pect of the
organisation that is most closely related to the landiesimg profession is the
Geomatics Professional Graudhis Group represents ‘professionals involved in the
science and study of spatially related information and riscpéarly concerned with
the collection, manipulation and presentation of theunad social and economic

geography of the natural and built environme(RICS, 2010).

The organisation administered professional examinatiansdmy years but since the
early 1990s, has increasingly offered professional qualifieatithrough higher
education institutions’ accredited courses. Currently, 500 university courses are
accredited by the RICS. Professionals holding ‘chartered surveyor’ status from the

RICS are highly regarded in many countries. The organisation’s headquarters is based
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in London but it has offices in six geographical regiongis Btructure supports over
100,000 members in a range of surveying disciplines including gexsmgdand
surveying) in more than 100 countries.

2.6.3 Institution of Civil Engineering Surveyors

According to the handbook of The Chartered Institutimin Civil Engineering
Surveyors (ICES) (2010), it is an international qualifying bathdicated to the
regulation, education and training of surveyors working withm engineering. The
institution provides membership to individuals qualified to work irospatial
engineering or commercial management within civil engineerlngts organisational
structure, land surveying listed as one of the five ‘Practices Committees’ under
geospatial engineering. The other areas within that gewep however, generally
associated with the practice of land surveyirengineering surveying, G.L.S
hydrographic surveying, and photogrammetry and remote sensing shiows that the
ICES’s structure has a wide scope in regards to the professional development of
surveyors in a broad spectrum of areas. The institutas various centres in the

United Kingdom as well as centres in Hong Kong and the United Bnailkates.

ICES also offer accreditation to educational programmearéas relevant to civil

engineering surveying. Of the forty three accredited esulisted by the ICES in its
Accredited Courses listing (ICES, 2010), twenty six astedl under geospatial
engineering. Both UK universities’ undergraduate surveying courses included in this

study have been accredited by the ICES.

2.7 Summary discussions
2.7.1 Features of the surveying discipline & profession

Having given an account of the history of land surveying fitsnvery early years, a
number of observations emerge. The oldest artefacealr¢hat the more technical
aspects of surveying were developed based on scientific gdaaci During the
Hellenistic Ea, the scientific aspect of the discipline had a signifidaoist, which
laid the foundations for the Romans to develop measureteehnhologies. This
technological development continued in Europe and othés pathe world after the

fall of Rome. As societies developed, people increasiogdan to lay claims on lands,
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thereby bringing about an increased demand for land sunA&ysuch, there came a
point in history, that the more practical aspects of eying became more important
than the development of its scientific aspects. ¥disation progressed, economic
activities were increasingly tied to the land. Boundary ateations, allotments and
land entitlements became sought after almost as arhugi@. Concurrent with this,
was an increase in boundary related disputes, which sawutlveyor playing an
important role in bringing resolution to these situationds a consequence, this
brought about an increased awareness of the social aghélee profession.

These three facetsscientific, technical and social (illustrate({Filgure 4) have always
been components of the surveying discipline, but at vapouns in history there have

been variations in the focus placed on each aspect.

Figure 4 : lllustration of three facets of land surveying

Land
Surveying
Discipline &
Profession

History has shown that the scientific aspect is teeldio a select group of scholars and
the technological aspects to a much wider and dispensagp. The more obvious
functions of the land surveyor involve the demarcatibbaundaries, the layout of
subdivisions and civil works, and the production of mapd plans. Evidently, these
functions are important, but there are others relatnthe more scientific geodetic
surveys and the more social land management aspects. soiml aspects of the
discipline were evident in the duties of the surveyoref@mple as caretakers of the

manor during the reign of the Normans in England and tlevemer in boundary
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disputes between neighbours in the Jamaican plantatioaty context. However,
historical accounts do not often highlight the importancéhefsocial aspects of the
discipline. Higman (2001) in describing the surveyor as ‘social engineer’ and Hubbard
(2009) in his view of the surveyor as ‘cultural guide’, both make reference to

important aspects of the social dimension of the prafassi

Hubbard’s (2009) account of the impact of surveying operations on the physical and
cultural layout of Americaconcurs with Higman’s validation of the social aspects of
the surveyor. He purports that American identitiesdefened by boundaries (such as
state, city, town, etc.).

We see our American world through the lens of boundaries) gnaigh we

know deep down, that these lines were drawn across the ratite imost

capricious ways. (Hubbard, 2009L: p. xi)
To validate his claim, Hubbard (Ibid.) compared American bounftargation
processsto that of Italy, a nation relatively much older in terafshuman settlement
and cultural development. He points out that before palybmrders were established
between ltalian regions:distinctive cultures existed in various locations of the
country.’ (p. xi). The assignment of borders proceeded through a difficudtegsothat
attempted to‘encompass cultural patterns felt to be similar enoughotustitute
entities! (Ibid.). The historical sequence, he points out, was different in ismern
most cases, American boundaries (states, cities, tatn3, were established before
human settlement and the subsequent formation of cyitatterns grew to conform to

these artificial boundaries

To the originators of the Rectangular Survey, the gysteas merely an
efficient, fool-proof way of apportioning the public lands. Rurice people
began to live their lives within those rectangular boundarighose
borders...came to acquire meaning, significance. (Ibid. p. xii)
Hubbard identifies the variation in historical sequencevéen Italian regions and
American states, and the impact both cases had ongdistiving cultural patterns.
Essentially, he perceives the Italian approach to be défextive at physically
separating cultural groups, but both approaches appear to reirfa@crole of the

surveyor as ‘social engineer’. In either case, the surveyor played a role in defining
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boundaries that were influential in the cultural pattetiret developed within the
defined spaces.

In another sense, the work of European surveyorslanied lands brought about the
imposition of foreign approaches to social arrangementse indigenous and slave
populations in some colonies. Higman (2001) points out ttl&tsocieties under
slavery, such as the plantation period in Jamaica, exped the imposition of
European style spatial layout of land. The straight ggoenayout of land boundaries,
which is the European approach to spatial organisation, Wasedi to the more fluid
and natural lines associated with the African culture fwdnch the slaves were taken

The slave plantation system, a product of the Europeadel, sought to
impose a total imperial design on man and the land. It defoeddaries
precisely and attempted to apply the rules of monoculture ay deeel.

Within the plantation system, however, slaves were toras able to pattern
small areas according to their own conceptions of spatidér. Thus the
internal arrangement of village, provision ground and monnfi@quently
followed rules fundamentally different to those appliedh® karge unit. (p.
291)

Higman (Ibid.) believes that planters, missionaries andesors shared a common
view of the ideal human landscape. Their actions, doogito him, were in an effort
to establish order where they perceived disorder. The plen@f geometric

organisation was, therefore, evident in the planning of sldlages and carried into

post-emancipation township layout and the allotmentswieaé put in place for the

subsequent resident plantation labour force.

Higman (Ibid.) identifies an important observation thaghlghts European influence
on the way surveyors perceive their work in Jamaicas &taluation may have some

resonance with surveying operations in other post-coloaiakets.

The primary obligation of the surveyors of Jamaica wasrecord the
landscape as they found it. But they were themselves prooiuthe European
branch of their craft and shared the essential ge@ratdering concepts of
their employers. In the transformation of the laag®c which occurred in
some regions of the island after emancipation, theegars applied the same
set of spatial rules, dividing the land into rigidly defirggbmetric units. It
mattered little whether their employers were plantegrmissionaries.In this
way, the surveyors were tools of economic and cultural iiaggm... (p. 291)
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The African cultural practice, as it relates to land-wges, however, not fully

suppressed. Higman further identifies that the declinbeoptantation system led to
the sale of plantation lands. The surveying operatidosing this time, seldom
imposed geometric principles. Instead, in many instati@eboundaries followed the
natural topography of the land as was more in line withcAfripractices. Higman
(2001) describes the result as a complex creole mos#icgeometric aspects and
more organic boundaries. “The landscape mirrored the structure and constituertke of
society? (p. 291). This account speaks to the power of influence a surtiagoon

cultural developments.

Changes in surveying techniques and in the functions olitieyor have been noted
at various points in history. Though it is believed the bature of contemporary
changes are unprecedented (Enemark, 2002b; Hubbard, 2009), insenses, the
history reveals what might be best described as a algrmocess in land surveying
development. The fact that contemporary technology dféered innovative
approaches to the execution of surveying activities, is nough to disregard what
history has shown is aon-going change process in the discipline. In this regard,
history shows that there has beeroargoing shifting of focus in various aspect of the
discipline as influenced by factors such as economic treadgntific boom,
settlement patterns, etc. If indeed we are at a pointstorii that the scientific,
technical and social aspects of surveying practice and ysngveeducation are
conceived as an inseparable integrated whole, then perhapschhnge is

unprecedented and warrants research level investigations

2.8 Relevance of historical account to the study

The preceding discussion identifies some issues arigimg the history of surveying
within the identified contexts. It has shown that sdeatures are unique to a country
or group of countries linked by geography or history. | belid\a, tif professional
education is to have relevance to the profession it seitveeeds to be grounded in an
understanding of how history influences practice (in tledegsion and in education).
History is considered to be important in a way that ecd®s aspects dourdieu’s

concept of habitus Habitus here is seen as:
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a system of lasting and transposable dispositions whiglegrating past
experiences, functions at every moment as a matrix pefceptions,
appreciations and actions and makes possible the achievemenitnitely
diversified tasks. (Bourdieu & Wacquant, 1992 p.18
The way the surveying profession is perceived within thewuarcontexts of this study,
can be partly understood by tracing its history. Perceptabout what surveying is
and what surveyors do, are shaped by human processes timomgh interactions.
Meanings do not come out of nowhere, but are, instead gttt 0f people making
claims about phenomena. How surveying and surveyors areiveerds partlya
product of history and is played out in ways determined by groupsliwiduals. The
realties are socially constructed and change over tingystems of power relations
and through negotiating tensions. These elements adisbassion have resonance
with Bourdieuian concepts of field, habitus and cap#abatlined in chapter 4. These
theoretical concepts offer a framework with which to cdeshow the relationships
within the field of study and the negotiation of tensioe$ween agents influence
outcomes. It is for those stated reasons that theparation of the historical account

of surveying is considered relevant to the study.
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CHAPTER THREE - LITERATURE REVIEW
HIGHER EDUCATION & PROFESSIONAL DEVELOPMENT

3.1 Introduction

Higher education plays multiple roles in societiesns of which are more symbolic
and others more functionalist and utilitariarseparate from university’s symbolic
roles of reproducing societal norms (Arrow, 1973; Bourdieu, 199é)e is a clear
functional role that universities play in the perpetuatiand development of
professions for the good of individuals, professional grondssacieties at large.

University education is well established as the requirefoemrofessional recognition
in many fields. Hence, higher education stakeholders (stsidgprofessionals,
governments and university staff) expect that university adut should convey
knowledge and competencies that have work relevandéere is a range of
perceptions regarding what is considered relevant piofedseducation. At one
extreme there is a narrow concentration on knowledge skills specific to a
particular profession, and at the other, there is llegtacation that seeks to develop
more generic intellectual competencies that prepare dwhis for professional
engagements in a less direct way. The literature sugdbat, these ways of
categorising higher education are largely based on the kagevlsontent of curricula.
However, since similar knowledge content can amount toreiffeoutcomes, based,
for example on the pedagogical strategies employed, agpec of higher education
should rightly be considered in the evaluation of edanatirelevance to professional

development.

While traditional pedagogical approaches are still widely usédin universities,
alternative pedagogies are employed which are sometinesdeced to be more
effective at preparing individuals for professional engaggs. Some examples of
these are critical pedagogy, competence-based learningraargfotmative learning
(Kelly, 2009 and Kegan, 2009). These pedagogies seek not driysform students
into productive citizens, but more importantly, to provitiem with skills to think
critically and autonomously in ways that may challenge dtatus quo within higher

education and within professions (Mezirow, 2002).
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Although there has been a long standing association betwesrsity education and
work, the literature on professional higher educatiordete with the dissatisfaction
of industries and professions with the work-related capasilitif graduates (De la
Harpe et a). Particularly amongst non-university based stakeholdeese tis wide
consensus that universities are failing to meet the eximas of professions.
Although it may be argued that the orientation of indusay distinct characteristics to
that of academijait is undeniable that the two social systems are fundaaign
interrelated. The on-going debate in the literaturénliggts tensions between these
two sectors. These are manifested in a number of waysnffuences professional
education development. This reality explains the comignquest to find ways of
better understanding systems of professional educatiorpdrticular national and
professional contexts. This will hopefully contribute te tstrengthening of these
educational systems in ways that enhance knowledge arsltbkillhave relevance to

contemporary practices.

Central to the debate about what professional educationldsttonstitute, is a
difference in the perspectives from universities and fromfegsionals within
industries Another important element is the perspective of studehtsaccess higher
education so that they can improve their social ancshaoa capital. Conversely,
professions tend to be more concerned with narrow workenelecompetencies.
These multiple facets demonstrate that considerafiogl@vant professional education
is a complex matter, since profession-relevance tisarfixed concept. These issues,
which influence higher education systems, will be reviewetivb broad areas: firstly
the dichotomous relationship between higher education andsgiohsandsecondly
models of professional education. The review of modelsrafessional education
will consider how issues such as the academic-professaiohbtomy impact on

systems of professional education.

3.2 A dichotomous relationship between education and vocation?

A review of academia’s role in professional preparation and its impact on professions
offers some useful insights into the nature of thatiaiship between the two fields
academia (in particular, university) and profession.  Atemporary notion of

universities’ primary role iS the conveying of general and specific knowledge and
60



competencies that have relevance to professional prédtiaeson, 2000; Billet, 2009).
The question of relevance is central to the debate ampprtopriate educational
programmes for professional preparation. But how is emuned relevance

determined? Relevance can be explored by consideringlénefruniversities vis-a-

vis the needs of professions.

The human capital perspective has become a popular wayorwfemtualising
university’s role. In this sense, the role of higher education (HE) is to provide
opportunities for individuals to enhance their humanted@nd so improve their
work-relevance in order to increase productivity in work. Thenan capital
framework assumes that HE is an investment in humans wasthts in economic
productivity (for example, Becker, 1994 and Schultz, 1980)s & practical way to
frame higher education, since studies have shown thatobrthe primary reasons
people select career pathways is their expectatiorsaftaat future economic benefits
(e.g. Berger, 1988; Bavel, 2010). Thus, universities are egpeot develop and

deliver programmes with direct relevance to work.

Of necessity, this rationalistic and functionalist pergive includes considerations for
the changing demands of work as brought on by technologtzncements, and
views education as a means by which individuals are pref@aréduese changes. Yet,
this approach has been criticised as not satisfying siofed requirements. Usher,
Bryant, et al. (1997) argue that tH&%ominant paradigm has failed to resolve the
dilemma of rigour versus relevance confrontingrofessionals’ (p.143).
Notwithstanding criticisms such as this, in the context gfowing trend in privatising
universities and the use of business models in the magketiHE programmes, there
is an increasing practice in modelling HE in human capitahge In recognition of
this reality, UNESCO (2009) states that the 'massificatidheoHE sector globally, its
development as a competitive enterprise, globalisatimh iaternationalization are
factors that have intensified the demands for univesstbehave market relevance.'
Within this scenario, university education will continue t dvaluated based on the
perceived relevance to productivity. Hence, the humpitadgoerspective is important

when considering educational relevance to contemporary prafss
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Additionally, the literature highlights the importance of Swxialising functions of
universities.  Historically, universities have played a inléhe preservation of the
norms and values of societies (see e.g. Sutz, 2007; Boud®87). In this regard,
Arrow’s (1973) proposition that universities act essentially as a filtering mechanism
bears some resonance. Thus, universities are se@praduce societal norms by
sorting, selecting and allocating individuals for positiomssociety. By meriting
individuals with academic and vocational qualifications atrywmg levels, the
qgualifying agency (university) classifies individuals and cgsvaformation about
their social capital (Bourdieu, 1997). This ‘sorting and selection’ process remains a
necessity to support hierarchical structures that exist inynmofessions. For
example, in professions such as many of the sub-brarehesgineering and in
surveying, there are qualifications at the technician lawdl at a higher professional
level. These academic and professional qualificationalayeed to different levels of
work within the related industries. Within such contextsdaoaa is expected to
target the different levels within the hierarchy, and in seiese, reproduces the norms
of societies. Thus, practices within industries contimuénfluence the systems of
education for professional preparation. Therefore, imigortant to consider local
contexts and histories if a holistic approach is to kertan developing educational

models for professions in their contemporary states.

Another feature of university’s socialising role is that it shapes students’ attitudes,
values and socio-communicative competencies, for piofedsengagement (Teichler,
1999). These socialising elements foster competenciediinduals and contribute to
their development as functional members of specialisethwnities (Hall & Buttram,
1994). To this end, many professional groups are integrallylviedoin the
educational programmes associated with their professionsThis socialising
perspective would likely incorporate the development of the degratnd technical
aspects of a field alongside the social elements.aditition, and sometimes more
predominant, is the development of moral attributes sucappsopriate behaviour,
discipline and work ethics (Parsons, 1991). This soci@isatharacteristic of HE
allows participating individuals to get on the inside of arfand to, in a sense, be

indoctrinated into particular professions, thereby gainirgg rdquisite symbolic and
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cultural capital (Bourdieu, 1997) necessary for accesad@etive engagement within

professional groups.

From the various perspectives examined, it can be surrtiis¢édnodels of HE are
influenced by multiple factors. These include a desirbuitt human capital; and the
socialisation of participating individuals for a range prbfessional engagements
within a stratified society. In these senses, educagioransferable to different forms
of capital that lead to the reproduction of social posgiin societies (Bourdieu, 1997).
The degree to which the varying perspectives inform HE seetmsprofessional
groups, determines how professional education is modelled.untdisrstandable then
that the effectiveness of professional education éeracept dependent on dominant
perspectives. Context is therefore an important consideravhen evaluating

educational effectiveness.

The literature reveals mounting concerns about thieaelf of universities in the

preparation of students for successfully coping with tmeasels of professions within
a super-complex modern scenario (Mortimore 1999). Howeetisfying the desires
of all stakeholders is a difficult task, if at all pitds. The growing demands on
universities in an age of knowledge explosion, makes rieasingly difficult for these

institutions of higher learning to provide both the knowledgseld curriculum along
with the training aspects for professions (Paisey & Kaig804). Herrington and
Herrington (2005) acknowledge the challenge to universities bpgthtat:

in the wider community it has become increasingly clearemployers of
university graduates and governments that fund universitias,uthiversity
learning outcomes are lacking, and no longer meet the nwéeddynamic and
changing workforce. What employers, governments and matiequire are
graduates that display attributes necessary for knowledge inguild
communities: graduates who can create, innovate, and cocateinin their
chosen profession. (p. 18)

Satisfying the changing demands of industry becomes evendiificult as a result of
intense growth in knowledge and technologies which fuel sigmf changes in
professions. Such changes are evident in many profesichsas medicine (e.qg.,
McClellan, McGinnis et al., 2008), surveying (e.g., Enemark, 20bRibbard, 2009)
and engineering (e.g., Duderstadt, 2008). As Duderstadt states:
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powerful forces, including demographics, globalization, amidha evolving
technologies are driving profound changes in the role giheering in society.
The changing workforce and technology needs of a glalmaklkedge economy
are dramatically changing the nature of engineering peactiemanding far
broader skills than simply the mastery of scientificd atechnological
disciplines. (2008 p. 1)
Hence, if university courses are to have relevance to gmiofeal practice, they must
account for changes within the profession. Moreovgmafessions are changing their
methods and use of knowledge, then the associated edatgiimgrammes should
not remain static in their content and methods. How tlzeaniversities address these
dynamic demands®Vhile it is expected that strategies will vary, basedagtors such
as the nature of the professional discipline and them@tcontext, there exists a wide
range of approaches perceived to have a variety of impHcese will be explored

later under the subeading ‘models of higher education’.

In contrast to what the literature highlights as the tygmadiback from the professipn
Vaatstra & DeVries (2007) argue that the skills required in nmoday labour markets
are becoming less discipline-specific and more generite t€&rm‘generic skill$ is
perhaps a synonym for what Atkins & Beattie et al. (1993) amdeBa(1994) refer to
as a shifting from pure knowledge acquisition towards broadogment-related
outcomes.  Thus, universities are expected to foster gerard reflective
competencies in their students if, by the time they gradtteg are to be prepared to
satisfy work demands which go beyond a primary focus onigdéctheoretical

knowledge.

In spite of on-going challenges faced by universities in tigest to meet professional
requirements, these institutions are still seen at filased to provide the learning
experiences to fuel a highly skilled society in an age ofMenge explosion (King,
2008). However a change in the approach to educating for giarisss seen as an
imperative. The exact nature and role of universities aaddaptations they have to
go through are not yet clear (Amaral & Jones et al., 2002) aré&ln& Jones further
add that many scenarios have been developed and predfotiondated, but that the
knowledge needed to make better-founded, valid interpretatidine @hange process

that currently characterizes higher education is ofiekimhg.
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In agreement with Herrington & Herrington’s (2005) earlier claim, Goldberg and
Traiman (2001) argue that the educational models used in universities,faided to
adequately prepare students for professions. A particotereen of many critics is the
pedagogical strategies employed. In spite of seeminglyeaserg interest in
innovating university teaching and learning, the reality in maniversities is a
manifestation of traditional pedagogical approaches ¢sgeRugarcia et al., 2000;
Golberg & Traiman, 2001). Even in contemporary universityirggs, large lecture
theatres, centre-staged with discipline experts transmittieoretical knowledge to
passive learners is still commonplace (Golberg & Traim2001). This reality
persists even though it is widely considered to be ingfecn fostering authentic
learning (e.g. Golding and Vallence 1999; Watson 2000; Parsondctely 2007).

One indication of a desire to embrace or to give the impmress professional values
within universities is the popular use of terms like ‘generic skills’ and ‘employability
skills’.  However, diverse meanings ascribed to these terms, make itudifto
determine which specific skills are being targeted within g=oéeal programmes.
However, there are some practical ways in which professiated skills have been
targeted. For example, the effective preparation of stadi®r profession is now
broadly perceived to be contingent on universities afferauthentic learning
experiences (Watson, 2000; Parsons & Hoxley, 2007). Authleatioing typically
refers to learning that involves real-world problems and projeitksrelevance to the
learners’ professional interests (Herrington & Herrington, 2005). Learning based on
authentic tasks is thought to engage students in exploratiberauiry, offering them
opportunities for social discourse, with resources to aaithe pursuit of solutions to
meaningful problems (KukulskHulme & Traxler, 2007). Again, the term ‘authentic
learning’ is a debated subject. Beetham and Sharpe (2007) argues that lab and field
activities that mimic ralworld, work-based tasks do so within artificial contexigw
anticipated methods and outcomes and so in essencetaaethentic. Conversely,
Margeston (1998) believes that the task itself is not whiwmesde authenticity, but
rather the process inls@d in coming to solutions. Hence, models of ‘authentic
education’ will vary depending on the philosophy of those who inform the

development and delivery of the curriculum.
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3.3 ‘Camps’ within higher education

In spite of many descriptions of higher education offerimgsat emerge, are primarily
three camps- firstly, a generic and generalised education, secondly galyhi
discipline-specific and vocationally oriented education; #mdlly, a hybrid type
education bearing elements of the other two. Advocédté®wdirst camp take a broad
view of education, and see this approach as being bendbcigleneral intellectual
development, with loose, but important applications tdgssions (Ditmore, 2001).
Within this perspective, higher education is not limited byrow specialis
requirements, which some believe are more appropridé¢ained within the work
context. The view that liberal education can effectivplepare students for
professions (Brezis and Crouz2006) remains one philosophy that informs HE in the
sense that:

universities conduct scientific research without concdan potential

commercial application, and (teach) liberal educatigthout seeking to train

business and professional men and women but to produce inguigiinking,
creative citizens (Brezis and Crouzet, 2006 p.1).

It is purported that the generic competencies developed wittién environment
produce graduates with generic skills that can be adapted taivagimfessional
contexts. This perspective is in contrast to the vieat pineparation for a profession
requires a socialisation within the narrow specialisatmath distinct vocational
content and form. This latter position may be trugrsome professional disciplines
than others. This is so because some disciplinagsfighve distinct practices that are
best learned through specialised education. This second epngsents a much more
popular view of effective and relevant university education.Terms such as
competency-based curriculum and career-oriented educagoim@easingly used to
refer to university courses which emphasise narrow spetialis within particular
fields (Tritton, 2008; Kuijpers, M., & Meijers, 2012, etc.).

In lamenting the trend in changing from more generic d@uté more career-centred

education, Ditmore (2001) states that:

Throughout the 1900s, one of the primary goals of higher &docaas to
provide students with the means to think critically and @agichlly. This ideal
of educating well-rounded thinkers was primarily the characie$tLiberal
Arts colleges and universities who could provide degrees icifigok areas
along with studies in mathematics, science, languagek,calure. Today,
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however, Liberal Arts colleges and universities have wedrem strong
Liberal Arts curriculum to a career-based focus. (p.1)

While the educational model employed may have a leaning towlaedsrst or the
second camp, Diamond (2009) indicates that contemporarytemusaiould seek to
capture elements of both camps. This represents tlikddmp that is a hybrid with

elements of the two first camps.

A principal function of any higher education system is tovp® the
professional people that a modern society needs to function and grow. ... these
professions each have their own wayspehking, thinking and acting, and ...
these are as important as raw subject knowledge in thegzrof turning from
a newly-arrived student into a functioning and skilled spetialur research
also shows that higher education institutions should tak®ad view of their
role. As well as specific subject knowledge, higher educationld increase
students’ self-awareness and make them into motivated lifelong lesrner
(Diamond, 2009 p.3)
The generic-specialists consideration is really a censithn about content and scope
of curriculum. Also, there is the consideration addtetical versus practical elements
within professioinal courses. While it is understandalde tite content knowledge of
a discipline requires some theoretical focus, in a sefyngrowing number of
contexts, there is an expectation that the gap betwesmry and practice must be
bridged in order to improve graduates’ work-readiness. Smeby (2007) sees this as a

challenge to universities:

Professional learning is ... a challenge to educational institutions. It is not just
a matter of how to disseminate discipline-based theorgieapectives and
practical skills, but also how to bridge the gap betweenryhand practice.
(Smeby, 2007, p. 207)
This ‘gap’ is described by Bourdieu (1997) as inherent differences in the values or
capitals of each field. This viewpoint explicitly ackneddjes resultant tensions
between these related social settings, and proposdsehabwer relationship between
them is a key determinant of educational and professmrtabmes. Therefore, it is
not surprising that, while professions value narrowly definedipdisary knowledge
and the associated practical skills, the values trawillip upheld within universities
are theoretical knowledge and broad intellectual devedoy that are less directly
associated with work (Cohen et, &009.
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The literature illustrates a two-fold challenge to contempouniversities in regards
to offering effective and relevant education to the satisiacf their stakeholders.
These include designing and delivering educational programmesathat® specific
work preparation (vocational training) with traditional g education theoretical
values; and also balance knowledge and competenciesehabee generic with those
that are specialist.

The view that universities serve to train individuals faagbical and technical work
(Solbrekke & Karseth, 2006) finds little support among proponehtsraditional
values. In fact, it has been argued that training fastioed and technical work often
termed ‘vocational education’ is not the mandate of universities. This viewpoint
purports that universities should be concerned with highemileg, unlimited by
narrow education and training within strict professional bouesde.g. Barnett 1994).
A distinction is made here between what Anderson (1982)idedcas procedural and
declarative knowledge. The former referring to knowledgrihow to perform tasks
(know how); and the latter to a more descriptive knowledgeitakmmething (know
that). Vocational education and training are often peeckio be about procedural
knowledge. However, there is no real total separatigdheotheoretical aspects of a
field from its practical aspects. But distinctions amebased on whether emphasis
is placed on the theoretical or the practical. Tdrenér, traditionally viewed as more
appropriate for university education, and the latter mosecated with vocational
training (Assiter, 1995). Here a distinction is made betveskication and training. In
this frame of thinking, training is more closely associatdtth wkills, narrowness of
application and instrumental value. Education in this éaork is more concerned
with the acquisition of knowledge, understanding, broad twgnperspective and

intrinsic value.

The characteristics associated with ‘education’ are widely perceived to be higher level
competencies and are generally justified by higher qualificatiotih higher status and
better payig jobs. From this viewpoint, ‘education’ opens possibilities for
individuals through exposure to a wide range of knowledge. ©rotier hand,
learning with a predominantly vocational focus is seeseagng a primarily utilitarian
outcome as illustrated by a narrow emphasis on magteefinite skills (Lehmann

2009).
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The term ‘vocational’ has to be used cautiously since it is accorded different meanings

in different contexts. Moodie (2008) in coming to what hecdless as a practical
definition of the term ‘vocational education’, identifies three classifications. The first,
which he refers to as the epistemological definitioewa vocational education as
relating to a distinctive way of knowing or learning. He tlpeaposes definitions
based on teleological and hierarchical consideratiomsredard to the teleological;
vocational education is based on a distinctive purpode asipreparing students for a
vocation. The hierarchical consideration views vocaticeducation as relating to
classifications of occupational, educational or cognitieeels. Based on these
considerations Moodie (2008) proposes :thétvocational education] is the
development and application of knowledge and skills for heidelvel occupations
needed by society frotime to time.” (p. 165).

Furthermore, the vocation-education debate becomes nuom@plex when
consideration is given to how tertiary education is orgdneithin different national
contexts. Moodie (2008) further explains that, whereas scon@tries have two
distinct post-secondary education sectors, the tedhynaréented vocational education
and the higher universities for traditional high status geias, others do not make
this distinction. This way of looking at vocational edima can be problematic in
national contexts where occupations require graduatesawitix of these so-called
‘middle level skills’ with those often seen as being more advanced. Thus, the
modelling of higher education in a particular national eghts influenced by the
structure of its educational system and the nature datimur market. These will be

discussed further, later in this section.

The term ‘vocation’ is also associated with professions and in this context, refers to the

activities of professions with a long history of asst@iawith universities.

From earliest times universities have educated dqdtavgers and clergymen

These distinct professions formworld-view that higher education is related to

preparation of professionalikeid, Abrandt Dahlgren, et al., 2011, p.10)
Professional, university-based education in these arelasthers, such as engineering
and surveying, typically emphasise specialised content gedaxedrds preparing

individuals for entry into the specified professions.this sense, university education
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has vocational relevance. It is understandable ttiet, increasingly, industry is
collaborating with universities in the development of etinoal programmes (e.g.
Gulbrandsen & Nerdrum. 2009; Abramo, D'Angelo, et al., 201Bste & Patel, 2005;

Schartinger & Schibany et al., 2001). At the heart eke¢hcollaborations, is an

expectation that graduates will be better prepared for waok,only possessing
intellectual capabilities but also reasonably developed inptiagtical vocational
aspects of the profession.

The expectation that graduates will leave universities aitéady developed work-
ready competencies has to be tempered since many thingsaeved through actual
work. In spite of the increased collaboration between the $eciors, graduate
attributes continue to fall short of the expectationmdéistry. Research by Golding &
Vallence (1999) showed that an increasing proportion of grasludbllow their
university courses with practical courses at vocationadlgnted institutions. This
they cite as an indication of universities’ failure to adequately prepare graduates to
meet market demands. This gap between market demand and acadeplic
according to Enemark and Prendergast (2001), may be due to & lac#terstanding
of how to meet that demand on the part of universities. it Aslates to surveying
courses, they assert that ‘research is needed to determine how successful surveying
courses have evolved their content and delivery to provide gesdwdth the skills
and learning ability that the market requires’ (p 23). Emerging from this debate, is a
recognition of the role of universit in finding ways by which education is ‘married’
with vocational skills development or as Assiter (1995) puts it ‘breaking down the

separation of education and the ‘world of work’ (p. 30).

Contemporary trends indicate that efforts are being n@aaéecount for both the work
based-capital and more academic capital within univesibtfession-based courses.
An illustration of this initiative is ‘higher vocational education’ (Billett, 2009). This
description is used specifically to highlight a shifting awayrf the more liberal arts

focus to more ‘occupationally specific courses’ (Billet, 2009 p. 827).

Dearing identified key elements of professionalism thatukh incorporate higher

education:
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the essence of professionalism is a thorough andb-dpte grasp of the
fundamental knowledge base of an occupation; sufficieténstanding of the
underlying theoretical principles to be able to adapt to nowalmmistances and
to incorporate research findings into practice; and appropriaiiqal skills
and professional values (Dearing, 1997).

The key elements for professmineducation as outlined by Dearing (1997) are
fundamental knowledge of the field, an understanding of nyidg principles,
research applications, practical skills and affectivenponents referred to as
professional values. These aspects are widely acceptettgant either as a whole or
in part. However, the literature shows no consensusoanthese various aspects of
professional development can be successfully incorpowsithth university courses.
Hence, from Flexner’s (1915) early definition of the components of a profesim
newer conceptionsuch as ‘higher vocational education’, there continues to be tension
between academia and professions in regard to educational dmwoaed their

outcomes.

The seminal report on higher education commissioned by tiishBgovernment in
1963 (the Robbins Report) identified from then two distinct eld@sh of higher
education: imparting employment skills and developing the gémwers of the
mind. Those two components are not mutually exclusivefadty as pointed out by
Dearing (1997) the development of the mind underpins thataofyrother skills. He
reflects what Whitehead (1967) noted several decades easliar jastification for
universities to take a holistic approach to education:

The justification for a university is that it presentb® connection between
knowledge and the zest for life,... by the necessary movement of questions,
ideas and scholarship between professional schools andsehtesearch and
teaching in the arts and sciences...uniting the young amdolth in the
imaginative consideration of learning (Whitehead, 1967, p.2).

As universities attempt to find acceptable balances betweemytlagw practice,
generic and specialist knowledge and competencies, there reanggat concern that
there is a disproportionate shift towards a greater acadeppcoach and a
concomitant shifting from the more practical elememssociated with this trend, is
the risk of professical courses gradually losing their usefulness for professional

preparation The concept of ‘academic drift” explains this concern.
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3.4 Academic drift

Academic drift describes the gradual reduction in vocakibmeus and reciprocal
increase in the emphasis on academic and more generaltieduc The term was

originally used by Burgess (1972), and described by Harwood (2010) as:

a term sometimes used to describe the process wherebyekigenwwhich is

intended to be useful, gradually loses close ties to practibde becoming

more tightly integrated with one or other body of sdfenknowledge (p. 413).
The literature speaks of a phenomenon in higher educatiomhich vocational
courses (typically based in colleges and vocational ines), and professional courses
with highly practical orientations (some based in univesyitigradually experience a
shifting in vocational and professional focus towards mogerttical orientation with
enhanced academic values and attitudes. This is often seeccwasing at the
expense of those vocational and profession-based camstehat are more valued
by professions.

Jonasson (2006) explains that both students and academicatéfbute to this
shifting of values:

Students, along with their aspirations for educatiodemgals, are interpreted
as a substantial driving force behind educational expansibme academic
faculty, on the other hand, having similar aspiration dtatus, affect the
internal structures of institutions and of the syst@amtly as a response to
institutional growth and partly as a method to gain status,lwlemds to the
academic drift that we witness. (Jonasson, 2006 p. 4)
Jonasson seexademic drift as starting with students’ demands for ‘educational
credentials of the highest prestige to enhance theirrappies in the labour market
and their social standing in society’ (p. 292).  This view is in contrast to the earlier
stated notion that students’ are more concerned that educational systems are aligned to
professional practice. What is perhaps true, is thtt issues of academic credentials
and professional relevance, concern university studetmsvever, as Bourdieu (1984
indicated, there exists a power struggle between these comm¢iments, and the

more dominant force will determine the capitals offtall.
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Furthermore, it was showed that the aspirations of acadstaft also influence
academic drift(Kyvik’s, 2007).  As related to professional engineering practice,
Christensen et al., (2011) referthis specific influence as ‘staff drift’:

As an academic orientation differs from the practiceetbaand industrial and
utilitarian orientation for professionally educated eegrs in terms of
reflectivity, critical orientation, regard for theorynd orientation towards
research, staff members characterised by an academtadion will tend to
push their institutions towards academidues, practices and attitudes’ (p.
292)

Systematic changes have also been cited as contributagatemic drift. Christensen
& Erno-Kjolhede, (2011) cite the upgrading of college-basednerging programmes
in Denmark and the upgrading of the England and Wales Hig&igonal Certificates
and Diplomas (HNCs & HNDs) to degree courses after thengae$ the Further and
Higher Education Act (1992), as examples of processesctmdtibute to academic
drift. Similar changes in the HE sector have been @bgen smaller countries such
as Jamaica (Sangster, 2011), and large countries with iegenggher education
sectors such as India (Pednekar, 2011). However, the chamgecértificates and
diplomas levels vocational courses to university-basededegourses is widely
perceived to be a progressive step. This is echoed by Pedaeka):
There is good news in store for the nearly five lakhs (500,80@ents
studying in vocational institutes in the state. The gaieernment has decided
to upgrade vocational education to create more opporturdtigbdse students
by setting up an independent vocational university, addingstraam degree
courses and post graduate options in vocational subjéctdridge gaps
between vocational students and their counterparts imstneam courses...
(Pednekar, 2011)
Without discounting the benefits of the educational opporasiihat the upgrading of
vocational or technical courses will provide for studentshduld also be noted, that
changes such as these may have negative repercusHidras been shown that wide
scale changes of vocational courses to degree coursesinerifased academic and
reduced vocational emphases, can create a gap in induBvgns (2010) in his
criticism of changes in UK vocational higher educasgstem argued that:

Foundation Degrees have undermined Higher National Certificand
Diplomas which have long been greatly valued by many grao(another
example of academic drift is to attach degree to the ditd think it is more
important!). These forerunner awards were very much \mwty focussed.
(p.9

73



The gap in industry results from an unwillingness of vmtlials with higher
gualifications (degrees) to work in lostatus ‘vocational’ positions with
commensurate lower remunerations. Also, the nature oftiydimsmany professions
Is such that more individuals are required for skilled &ooal or technical) positions
than for high profile professional positions. For tleason, changes in the higher
education sector require careful considerations of labmarket planning (Grossman
& McDonald, 2008). This is important because industries need a flow of qualified
individuals for different levels of work and appropriate ediosn and training to
enhance productivity. This should not be solely based onntdremds, but also with
a futuristic view, that predicts changes in professioeven sets the pace for change
within professions (Hudson et al., 2005 and Cdrvers, 2006).

This phenomenon has links to the classification of higlderication universities in the
UK. Sanders (2002) refers to the distinction between polytexkamd universities as
the binary divide. She highlights John Marenksocomment on the issue, which
explains, that in the UK context, politics has played a caitiole in this labour-market
and higher education issue:
Conservative politicians, as much as Labour ones, leeliév the nonsense
about making vocational education of equal esteem to acadsiucation. |
think the government should have been concerned to seehdénat déxisted
high-quality academic education for a very small elite, thati there was good
vocational training for those who wanted, closely linked to whekplace
(Marenbon as quoted by Sanders, 2002, p.1
This view, suggests that the higher education sector shouél distinct pathways.
The view also implies the elevation of the more acadeapgiproach over more
practical, work-specific learning.Marenbon’s argument essentially identifies what he
perceives to be a tension in the labour market createtelgttempt to unify the higher
education sector in the UK. This tension impacts sevndaistries as it relates to
producing graduates who are able to function effectiuelprofessional work soon
after graduation. The issue of academic drift underéiémds in the management of
professional education. The upgrading of work-based coshsrgd not be done in
isolation of labour market planning and consultation wélated professions. The
literature shows that issues are yet unresolved regardingoing- changes to
profession-oriented and vocational education and the impadndustries. If the

‘upgrading’ of vocational qualifications to more academic qualifications lead to a

74



devaluation in the capital (economic, cultural and syimpg¢Bourdieu, 1997), then
there may be need to rethink division of labour within industong with new ways of

managing educational programmes geared towards professiopaigiien.

The review will now focus on models of profession-based ¢mucamployed within

universities. It will be shown that the educational modeftect the relationship
between universities and professions as much as theyflalenged by labour-market
trends and historical foundations.

3.5 Models of higher education aligned to professional preparation

It has been shown that curriculum content is an impbekment of profession-based
courses. However an examination of the processes,iexpes, contexts, outcomes
and relationships of teaching and learning, which together, deifyner education
pedagogy (UK’s Research Assessment Exercise, 2006), is a more comprehensive way

of looking at educational models developed and employed fmendividuals for
professions. This position resonates with McKenzie, O’Reilly et al., (1985) who state
that “professional competence may be related more to modes of study than to syllabus

content” (p: 187).

The literature on higher education pedagogies revealsmgpler mix of elements
associated with this important aspect of professional pagpar It is seen that a
variety of educational models are used in professiogntad courses. Understandably,
their effectiveness is judged on the basis of how wel tare perceived to prepare
students for work. It is not a simplistic venture to cdme broad understanding of
how educational models impact professional preparation. [Fombhe, it is
problematic to classify models within this genre of educa®the methods and styles
have varied contextually-based manifestations. Notwithsigndhis reality, there
exists some empirical studies that explain some aspédtse relationship between
pedagogical approaches and learning. Many pedagogical modelbda@avenformed
by the study by Marton and Saljo (1984) into approaches to mgarnin
understanding of pedagogical approaches that encourage de@pgleaather than

surface or superficial learning, informed the developmenbimiespedagogical models.
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Although, the educational models employed within differeahtexts have some
shared elements, they also manifest distinctive featbe¢sare related to professional,
institutional, and national idiosyncrasies. Furthermeoene approaches are based on
how the programmes developed historically. It may berasd that all models aim at
exposing students to the body of knowledge along with sontbeopractical skills
considered appropriate for the targeted profession. Howtese are varying degrees
of emphases on the theoretical and practical elemesgd within these educational
models.

The literature identifies variety of educational models adapted to different contexts
These models may be viewed as existing somewhere alopgcasn or continuum
identified by Harden, Sowden, & Dunn (2009) as student-centreldéeaentred,
problem-based/information-gathering, integrated/disciplireetda elective/uniform
and systematic/apprenticeship-based. Their study has stimt/mewer medical
schools tend to employ strategies tending towards thefléhe spectrum and those
universities with more established courses tended towardgyttte iThis trend is not
unique to medical education since similar evidence was founch@r ateas such as
engineering (McCahan & Schreiber, 2010). Thus, professiomatses in newer
universities are more likely to be student-centred, problemehastegrated, with

elective options and more systematic in their curaicahd pedagogical arrangements.

It would be too simplistic to attribute the age of the univemitcourse as the primary
factor influencing the educational model used. A more ¢exmeality exists in which
the culture of the professional discipline, histordavelopment of the profession and
the dominant educational culture within which the courseatpgrare factors shown to
heavily influence educational models. Although it is unlikblgttany course is at any
one extreme of the continua mentioned, it is worth idensg the features of the
models employed in professional courses. These mayabsified into five broad
groups: apprenticeship, academic, technical competence catiormal, hybrid, and

innovations.

3.5.1 Apprenticeship model

An important aspect of work-readiness is the fosteringashlag through engagement

within professional contexts. Notwithstanding the histéri@ssociation of

76



apprenticeship with low level technical and vocational skilselopment, this model
of education and training is perhaps the most obvious mdansrk-specific skills

transferral and mentorship for professional preparatioihus, the apprenticeship
model and other models that employ features of apprehiicese important to

consider in an examination of education and training withifegstonal fields.

Professional preparation in many fields has roots in appeship which is a system
that strategically links training and education with practiddiwithe working context,
under the direct supervision of an expert. Apprenticesiigngements can be found
in the history of training in engineering (e.g. Clarke, 20H@&ntistry (e.g. Alfano,
2012), social work (e.g. Wayne, Bogo, et al., 2010) among ptoézssional groups.
The model was also used in surveying for the training of indilgduahe absence of
more formalised education programmes. In many coungigseyors were trained
through attachment with a certified professional survegtiovied by a government
board examination (see e.g. Higman, 2001; Enemark, 2008)though this
arrangement had the practical preparation for work amais objective (Higman,
2001), many also included limited theoretical elements tauglotughr informal
arrangements. The apprentice was required to prove his/héigmoy in carrying
out practical activities along with some theoreticalnpiples, before earning
professional certification. Clearly, the theordtielement would be less prominent

relative to the practical.

Learning in this context may be characterised as sdusitee, as Lave and Wenger
(1991) indicate, it is learning that is embedded within a@wyi context and culture.
In essence, apprenticeship involves the yoking of a nowiea texpert as a means of
transferring skills and developing work-specific competendresnovices. The
training, typically involves direct and close supervisiondsy expert. The level of
intervention by the supervisor is gradually relaxed as theeappe becomes more
proficient. This arrangement continues until the apprengiroves competence to
work autonomously. Apprenticeships usually precede certifitatib proficiency

through some arrangement such as a government sanctiafessmnal examination.
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Although, historically, apprenticeship was based primarily orkvptace attachments,
Lauterbach (2009) demonstrates that the arrangement isiralabgnment of formal
education with work-specific training:

Apprenticeship ... connect(s) learning at the workplack g#rning at school,
and the curricula of these two locations of learning &athing are aligned
with each other.” (p. 1653).

This perspective combines education with training, a practieé challenges the
philosophy of separating vocationalism from higher education. this sense the
universitybased theoretical element focuses on the ‘why’ while the work-based
attachment focuses on the ‘how’ (Harris, Willis, et al. , 2001). Even within the
traditionally formalised university courses of theology, @md medicine (Bazerman,
2011), it has been shown that there were elements of agesdng McCahan and
Schreiber (2010) indicate that both medicine and engineeeired rheavily on this
educational model in the nineteenth century. Clinical p@actfor example, was
largely learned on the hospital wards with real patientdeunhe supervision of

professional physicians.

The model has the obvious benefit of promoting the dpwedmt of core skills and
attitudes with immediate relevance to work. It also pr@sioconfidence in
apprentices as they become more proficient in theugxecof work-specific tasks
(Harris, Willis, et al, 2001). Wenger (1999) also points thit learning in a
community of practice is not limited to novices, but tha tollaborative approach

makes way for knowledge construction that involves all stakiers.

However, where this model is the primary pedagogical giyaiehas been criticised
as being labour intensive, with difficulties in assemsimof learning and quality
assurance (Wright, McDowell et al., 2010). The appremhag not be readily able to
adapt to work settings and scenarios different to thoserexist the training settings
to which s/he is exposed.  So, whereas the apprentigehave highly developed
skills in particular areas, the exposure in other amgasbe lacking. This situation is a
challenge to transferability of personnel from one juectgsh to another or even from
one organisation to another within the same nationalegant This is of particular

concern, since in many professional fields, there ignéernational market. This
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concern is of less relevance where the exposure is-facétted and deliberately
planned to include a wide range of activities associatddtiat profession.
Another challenge to this model is the risk of confusingrties and expectations of
the learner with that of the novice worker. Conn, Hausét al., (2011) describe how
a tension sometimes emerges within the work-based hgacontext:

...sometimes, rather than being seen as complementasyaedyistic, there is

tension about wanting to make one area of responsibilitycaitgrover the
other (p.3)

They further argue that the responsibilities associated leattming and working can
be concurrent and complementary. Finding the right balaemains a challenge to

universities as discussed early in this literature review.

Additionally, where apprenticeship is the primary pedagogyctired theoretical
elements may be limited. This may be so, even tholighaspect of professional
education is important for holistic professional develeptmm In spite of these
potential shortcomings with an apprenticeship model f@arefbenefits that have been
recognised by universities, particularly for courses wiglarclinkages to professional
practice such as engineering, medicine and teaching. Roreidon, some courses
include elements of apprenticeship arrangements. Thesemaaijest in activities
such as internships, professional mentorships and reg@dendnternships are popular
amongst engineering programmes, in which a formal gatteoeducation is a period
in industry whereby students engage in supervised work-relatedtiastiigee for
example, Junaini, Fadzir et al, 2008). Professior@&itorship is less used but is
also seen in engineering programmes. In this arrangemstedEgnts may not enter
industry but rather, professionals from industry are idvit@o the universities to
engage students in ways that expose students to professipeatations and values.
Residencies are typically associated with the trainingi@dical education as a way to
harness the practical skills of senior medical studédteketee and Bower, 2007).
These learning and skills development activities remaigvaet and important to
professional development. Empirical studies have awoefir that interns are
significantly more marketable than university graduates whootldvave this element
to their education (Gault, Leach, et al., 2010).
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It has been argued that the apprenticeship model is norl@ugainable within
contemporary professional courses due, for example, hicaktconsiderations and
economic factors. Archer (2010), states that apprehigan its traditional form
within clinical settings cannot be sustained due mainlyntweased enrolment and
more stringent ethical implications associated with nadstudents having direct
access to patients. Consequently, simulation of clicmatexts are increasingly being
used as a viable alternative to actual work-based learningarisof the medical
education (Khan, Patterson-Morgan, et al, 2011). Therendieations also that the
specific arrangements for work-based apprenticeships hea@me unsustainable for
other professions that traditionally use this approach. Menyét is acknowledged
that the approach has valuable elements that are usefuhcorporate within
contemporary professional courses. This is of consie it has been seen that the
approach is most effective as a donesne arrangement with one apprentice to a
supervisor. Within mass educational settings, as are papuantemporary contexts,

this is not practical.

The literature has shown that apprenticeship arrangementoaas they used to be,
yet they maintain relevance to university education inueber of fields. Within
many courses, the linking of students with active membetbefprofession is still
upheld as a great value for the development of skills tiihddees for work. Also, it is
expected that the theoretical elements of the courgered within the more formal
educational settings, will be consolidated and reinforcedtadents apply them in
practical ways in authentic settings. It is clear ttmat benefits to be derived from
apprenticeship arrangements remain relevant to professidneation. The challenge
to universities is to find creative ways of incorporatingnaats of this effective
pedagogy since it may not be practical to use this approaelwade scale within the

modern context.

3.5.2 Academic model

The ‘what’ and the ‘why’ elements of professional education are traditionally
perceived as the academic components. These elemem®stroften associated with
universities and the educational model that emphasisetentoroverage and

knowledge transmission. The content is typically tratiechithrough didactic and
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lecturer-centred approaches (Entwistle, 1981). A rekestittos is also associated
with universities, particularly with high ranking ondsat are often referred to as
research-intensive universities. This categorisatiorcries an ethos in which
research is a central part of the universities’ operation and where it is often claimed
that teaching and learning is informed by research (Hed&695).  Although
university-based research has made significant contributmievelopments within
societies, studies have found that research is songegmphasised at the expense of
teaching and learning (Boshier and Huang, 2008). Hence, univessiidsequently
cautioned to find a balance between research and teachingaanmhg to ensure that
the latter does not suffer at the expense of the forEieon, 2001). At the other
extreme, the quality of universities is assessed partalythe basis of research
activities. For example, the RICS specifies thataies accreditation criteria is that
students are to be exposed to new ideas and that ‘standards relate to the higher
education institution’s engagement with high quality research’ (RICS online 2010).
This underscores the fact that research remains relevprdfessional education.

As discussed earlier in this chapter, a singular acad&rois may not be ideal for
effective learning within profession-based courses. Hoxyeiie didactic approach
remains ‘an economical means of transmitting factual information targe audience,
although there is no guarantee that effective learning@alilt (Walkin, 2000) p 55).
Large lectures with med groups are seen as more economical than specialised small

groups with strict disciplinary teaching in more interactimel hands-on pedagogies

Notwithstanding this reality, Biggs and Tang (2011) believe higtier participation
rates within universities along with other factors ‘have altered the main mission of
higher educatin and modes of delivery (p. 3). According to them, ‘one consequence

is that the major thrust in teaching is more on prodesdiand vocational programmes
and concerns about teaching effectiveness’ (ibid). This is perhaps resulting from
university stakkolders’ dissatisfaction with the status quo. Hence, univessitire
now expected to give greater recognition to student needs angrave the relevance

of their educational offerings to work.

Becher’s (1994) research focussed on identifying features of professioneses that

are distinct and manifest nuances of the professiondleyssociated with. These

81



have been important elements of identifying what they label ‘academic tribes and
territories’. Shulman (2002) took this further to suggest that professional education
should seek to identify what educational strategies work foeshem by employed

what he called ‘signature pedagogies’.

Bennett, Dunne and Carre (2000) proposed that higher educatia@ulcunmr should be
a composite of three interconnected facets- disciplinaugrk and generic skills.
However, this schema may be more relevant to some disespthan others. As
Barnett and Coate (2005) point out that the emphasis ptacedhy of these elements
is strongly influenced by the disciplinary and profesaidields. An exploration of
research done in educational development in professiseeb disciplines,
demonstrates that there are established models adapted idoisvarofessional
disciplines with nuances based on contexts. Universayiomal educational and
professional cultures are all factors that determine thletegt of professional
education systems. Hence, these aspects will be caetider the review of
professional educational models. Profession-based eslugatly have an academic
focus (the academic model), a vocational focus (voeakionodel); or a range of
hybrid models that incorporate elements of the first imamels. Additionally, there
exist innovative models with distinct features worthy gfagate mention. This latter
group includes a range of models that will be exploredseparate sub-section in this

review.

Educational systems have evolved to increasingly mormmaffoland sophisticated
arrangements within higher education institutions.  Tladifpration of university

courses and the subsequent increase in formal educatian doowing number of
professions have significantly impacted the educationahadst used in professional
courses. One approach is the liberalisation of progranimasway that opens the
education to a wider spectrum of knowledge with no sigmficapecialist

concentration. Liberal models such as this are viewedimg sas having relevance to

professional preparation (e.g. Brezis and Crou2606).

One of the elements of a profession put forward by Flext@t5) and supported by
later researchers such as Fenske and Fenske (1990} it mhast have teachable

techniques. Implied here is the need for formal arrangtsrfer the teaching and
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learning of theoretical principles of a profession. ditrenal academic universities
typically emphasise the theoretical elements withiir twurses.

Much has changed since Flexner's essay. Studies have shdwe iech more

diverse composition of students has to be catered fomwithiversities. The classical
model may not have the impact it traditionally had with enbomogenous students.
Catering for a more diverse group of students, demarftisesit and more diverse

pedagogical strategies and curricular arrangements.

An important element of the academic model is that itsdo& seek so much to
convey and develop narrow profession-based learning objgctiather it seeks to
convey a more liberal education. While the subjectsameay have specific relevance
to a certain profession, there is an emphasis onhéwerdtical aspects with limited
direct input from the professions. With this model, pssfonal preparation is only
partially satisfied at graduation. Graduates are expectedldwfap their academic
gualifications with requirements from the professioralibs that will authorise their
entry into the professions. However, this model has le@md to be an inadequate
approach as a singular model, for professions such aseenmig (Ashford, 2004);
medicine (Harden, Sowden, & Dunn, 2009) and surveying (Enemark).200#&%
suggested that

... unifying academic and vocational learning can be seen as ialpasgans
of achieving the goals of a learning society, and that the adea learning
society itself is a way of conceptualizing future learning deisa (Young,
Spours et al. 1997 p.527)

3.5.3 Vocational model

An important component of higheducation is the development of competencies that
have direct relevance to professional work. AccordingBemnett (2000), within
higher education ‘(it) is no longer what one knows that counts; it is what one can do
through one’s knowledge’ (p. ix). Hence, higher education courses are expected to go
beyond knowledge transmission to preparing individuals to dppdyvledge within

specified fields.
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It was shown in earlier discussions, that vocationalisrhigher education has been
viewed, on one the hand, as inappropriate for university educand more
appropriate for lower level ‘technical and vocational’ skills training. On the other
hand, vocationalism is seen as beneficial for prepanidiyiduals for all professions,
particularly those that have fundamental practicaimeints such as engineering,
medicine and surveying. Setting aside the simplisticnditsbin of vocationalism and
professionalism, it is accepted that within many professiaisciplines, such as
surveying, the practical elements of the field are noy appropriate for lower level
technical staff but also for professionals.

In fact, it has been shown, for example by Powell aolge&5(2010), that increased
emphasis on vocational education has contributed tagshening the relevance of
higher education in many fields of professional prasticeFurthermore, it has been
argued that there is increasing convergence of the vaeatwith what is usually
considered to be higher level professional knowledge ailid €&rubb and Lazerson,
2005). According to Grubb and Lazerson, work skills are being drivetthe
direction of "higher-order" skills including communicatioskills, problem solving,
and reasoning-the "skills of the twenty-first century'lfp. This perspective speaks of
a change in traditional vocational education and pactowards competencies

customarily associated with higher education.

In spite of what Gurbb and Lazerson have observed, mhdhediterature suggest
distinct features of vocational education. Educatiomadels that have a strong
emphasis on vocational readiness tend to have disfectialisation emphasis geared
towards professional preparation in narrow fields. Such maeeledsto involvetools

of the tradg taught by experts in the profession and a pedagogy thphasises
competency building in the practical elements of thedfiel While the theoretical
principles are taught, their application is given gnefiteus. These activities typically
involve learning experiences thalosely reflect the realities of practice within the

targeted professions.

The model considers what is most important for vocatioeadiness and makes those
the central features of the curricula. In medical atlan, for example, fundamental
biological theories are covered, but beyond that, stadeeéd to be able to apply

theoretical medical knowledge to clinical contexts. sTdpplication may be simulated
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as in ‘simulation-based-medicalducation’ in which the clinical experiences use
simulation technology to provide a means for learners gagm in acquisition and
practice of clinical skills without using live patients {ZiBen-David et al., 2005).
This technique is seen as one way of bridging the gap betefesging medical
information and currency of curriculum (Okuda, Bryson, et2909) without risking
the well-being of patients. Simulation is also usedhmireeering education to increase
student exposure to a variety of industry problems withouaskseciated expenses and
complexities that come with work-based attachments , (s example
Balamuralitharaand Woods 2009); Jaeger & Adair, 2010).

Vocational relevance in higher education, though not gdpemhphasised, is
undoubtedly one of the factors that attract students teses@nd is of great interest to
professional groups. However, there remain questions ateutegree of vocational
focus and the nature of that focus within profession-bagetses. What is evident is
that there needs to be adequate theory to be consalérgiimate professional course,
but as important, is the need to promote learning folkwathin the chosen field.

Hybrid models exist in various forms and are considere@ve h variety of outcomes.

3.5.4 Hybrid model

Increasingly, higher education institutions are strategicatimbining elements of
multiple educational models in an effort to improve stiidearning and enhance
preparation for professional work (Birch, Rickert, et 4999). The nature of the
hybrid may be as varied as there are courses and woultbfgetsto local (national
and university) cultures. Models that sandwich work placémedth traditional

university-based teaching and learning activities are populaeweral profession-
based courses such as engineering. Billet (2009) refersetsurh model as work-
integrated learning. This model requires that studentipatie in extensive periods

of work- placement which are often referred to as intepnshico-operative education.

Many hybrid models incorporate available technologies (saghhe Internet and
personal computers) with traditional pedagogical approaches. ‘Blended learning’ is the
term used to describe the combining of faedace pedagogies with computer-based

technologies for teaching and learning. Within the lite'a are numerous examples
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of web-based techniques used in conjunction with traditioxething and learning
methods. Gillet, Geoggroy et al., (2003) and Bui, (2008) exphanapplication of
web-based experimentation in separate engineering coursesis allows for
simulations or actual manipulation of laboratory equipimea the Internet supported
by tutors. It is seen as a crucial pedagogical techniquea#isvits for universities to
share resources such as laboratory equipment and egpefti® approach is worthy
of consideration, particularly for disciplines suchsasveying that uses stabd-the-art
technologies, many of which are prohibitively expensive, maltiigyimpractical for
many programmes to have them. According to Gillet, Geoféowl. (2003), this

collaborative approach to professional education:

becomes an important trend in sustaining the richnessrofigaesources that
are provided to engineering students. In such a distributedakaloy scheme,
each partner university can focus on maintaining and emwm few high

guality facilities in its own domains of competencies axcetence, which is
an appropriate way to spread the best resources. (p. 389).

This approach is also cited as offering the benefit &t @utting resulting from
reducing the need for the duplication of resources. dtd@iers flexibility in terms of
when students access the learning materials. Howevendamnlying requirement is
that the partner universities have appropriate computer mateinét resources to
facilitate this cooperative pedagogy. Also, there israetlying expectation that the
sharing should be mutual. Thus, where equipment and expeneidinited, it may be

unlikely that those universities would benefit from this kindveb-based partnership.

Another hybrid that has been used in profession-based amuc#ithe flexible
learning approach (Petrov, 2001), which integrates distance Hgastiategies with
online learning environments and fateface instruction. This approach has been
applied to the surveying course at the University of Sout@areensland (Brodie,
2007). The distance element within this surveying programnuerisidered to be
critical for the sustenance of the profession withiat ttegion of Australia since the
large majority of students are dispersed over an expanshgragical space and are
employed in full-time jobs (Young, 1997). In spite of successésstance education
in surveying and engineering, its use remains relatively lonpeoed to the traditional
faceto-face approach. Institutions that have employed dist&uucation on a large

scale have recognised that this pedagogical mode has unique deraadd
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complexities ( Beldarrain, 2006 In spite of these demands and challenges, distance
education offers a viable alternative to traditional pedagpgsticularly in contexts
where large numbers of students work as they study andeegdiexible option for
education. Furthermore, studies have shown improvenrestsident enrolment and
course diversity in courses with distance education exisn(e.g. Howell, Williams,
2003). Hence, distance education can be a viable for parfassourses such as
surveying which are impacted by persistent low enrolment nteiBaa, 2009.

Like other educational models, challenges have been aszbeigh hybrid models.
One difficulty identified with the administration ofe@twork-integrated learning is the
ability to maintain one standard across various work piecges. Researchers have
acknowledged that this mode of learning is more unpredictdiale the classical
didactic approach. However, it is widely accepted thatagr advantage is that this

approach promotes authentic work-readiness.

Technical and social drivers have challenged the tradit@pailoach to professional
education, prompting universities into finding innovative wayscoping with the

changing demands. Change is now fashionable and semamilsities have elements
of curriculum and pedagogical innovations with a few imgeting wide-scale

innovative applications.

A fairly new way of conceptualising higher education studestas iexpert students on
a trajectory to becoming expert pre-professionals, themceqrofessionals as they
enter professional life (Reid, Dahlgren, et al, 2011). The tpert student for these
researchers refers to students who do not merely see ellessas learners but
students who are able to ‘shift the focus of their learning away from the formalism
associated with the university situation towards the exigencies of working life.” (p. 1).
Research has shown that the acquisition of knowleddesldtls, along with practical
exposure, does not adequately give recognition to the facindhiatduals develop
progressively through various stages. Empirical evideaselamonstrated that stage
models are widely adopted within various professions. Howdlvese models have
been criticised as veiling ‘the more fundamental aspects of professional skill
development.(Dall’ Alba and Sandberg, 2006, p.383).
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3.6 Innovations in educational models

Although traditional approaches to higher education currianid pedagogy are still
commonplace, innovations in these areas exist atngarl@vels of concentration.
Some models are described as innovative based on hopetagogies are mixed
(some are discussed under the ‘hybrid’ sub-heading). Innovation is also based on
curricular and pedagogical designs that have distinct featglasive to more
traditional methods.

Higher education innovationsave been partially influenced by the paradigm of the
‘knowledge society’ (Barnett, 2005). This philosophical shift has challenged the
traditional view that universities are the predominant produaerdstransmitters of
knowledge (Symes and Mclintyre, 2000). The concept of a kalg&lsociety suggests
an expansion in the boundaries of knowledge production amshtission. Within this
paradigm, knowledge construction involves multiple stakks, rather than limited
to individuals within educational institutions. Hence, dedsaby professional groups
for educational change, can be viewed as demands for réoogas important parts of
the knowledge society. This is not to ignore the idea professional groups may
have narrow expectations of educational institutiongHersole purpose of servicing
industry. Whatever the influencing factors, there is evideoft pedagogical and

curricular innovations within higher education.

The designing of effective education programmes for prafesshas been debated
vigorously and continues to be viewed as a problematic vetitareequireon-going
improvement (Roberts & Design, 2007) There exists a real tension in regards to
universities providing higher academic education and at the damnee offering
training that is necessary for integration into profassi upon graduation.

Innovations spring from a concern to reduce this tension.

3.6.1 Enquiry-Based-Learning

Enquiry based learning BL.) describes approaches to learning that are driven by a
process of enquiry (Kahn and O’Rourke, 2005). Problem based learning (PBL) and
project based learning are examples of EBL which are widrltetl as promoting
active learning and greater student engagement. Traditionathyn higher education,

students engaga special proje&or research activities centred on organised activitie
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leading to the production of a report or dissertation. \EBih. the approach advocates
a wider use of project work or research activity, emghasg the use of the project
work to master a given body of knowledge and to make céionscwith existing
bodies of knowledge. Tooney (1999) states that this agprdigtinguishes EBL
from the traditional use of projects as merely a suppoother forms of teaching and
learning. Khan and O'Rourke (2005) explain that in EBE,tdacher establishes the
task and facilitates the process but the students pursureswineline of enquiry, draw
on their existing knowledge and identify the consequemhileg needs. The students
look for evidence to support their ideas and take the redplitysior analysing and
presenting the ideas either as part of a group or asdandual supported by others.
Applying this learning approach on a wide scale is a radical agprtm higher
education when compared to the mostly traditional teaohetred approach.

This innovation engages students as partners in the rigapmocess. It encourages
personal research as the students become familiathwtresources at their disposal,
and are given the opportunity to support one another in résaadcexplore different
avenues of informatiofiKhan & O’Rourke, 2005). They further explain that EBL
encourages students to follow up interesting lines of encang allows them to
concentrate their efforts where they need to do furtherkw The innovation is
perceived to be an appropriate pedagogy for higher educatibis dlieved to better

prepare graduates for professional practice.

McMaster University’s medical programme is often credited with making the use of
the model in higher education a widely known innovatiorhe Bchool introduced
problem-based learning as its main approach to educating amihgranedical
students in the 1960s (Boud, 1985). Many medical schools in Monérica and
Europe followed in adapting this EBL approach. The approasibéan employed at
varying levels in other courses in many countries. &@ample, in engineering

education (MohgdAzila et al., 2004) and surveying education (Enemark, 2002a).

This approach to higher education, and in particular pswfe courses, has been
promoted as a more effective approach to professiongbyaton than traditional
educational methods. The philosophical underpinning of EBLnstoactivism which

views the development of knowledge and learning as an awrgoinstruction that is

influenced by a multiplicity of factors and agents (Wils@012). This approach
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changes the focus from teachirig learning and from behavioural change to
competency building.

Biggs and Tang (2011) view pedagogical approaches that engage stasldmting
more effective at narrowing the gap between students wdamare academically
inclined (traditional university student) and those students aigreater inclination
towards more practical work related skills (non-traditiomnaiversity student). This
has contemporary relevance since, as have been shmiwersity enrolment has
diversified significantly.

There has been growing interests in project-based andepndidsed learning in
higher education. Project based learning has been usedsierly in profession-
based education (Capraro & Slogh, 2005); and problem-basetintpanas been
identified as a popular alternative to traditional instructioovell, 2010).

As Heitmann (1996) points gutrofession-orientation is a key motivating factor in the
development and delivery of higher education courses. hiifids project-oriented
and project-organised curricula as approaches employed witgineering courses as
one way to satisfy industry demands for skills emphasis aadwtion in specialised
content orientation. According to Heitmann (1996) these demands ‘promote a rapid

expansion of problementred project work and of active and productive learning.” (p.
121).

Project-based learning, also referred to as project-celaeding (Crostwaite et al
2001), is a predominately task-oriented approach to learningnttdve individual or
group activity within a specified timeframe, with setgmaeters and criteria, resulting
in a product, presentation, or performance (Savin-Bad@é@3). This instructional
approach is widely used in engineering education and in othetisits where case
study methods provide a useful focus in teaching/learning.hid review of the
literature on the nature of projects, Thomas (2000) idestifthe following

characteristic features of projects:

Projects are complex tasks, based on challenging questiom®blems, that
involve students in design, problem-solving, decision makingnvastigative
actives; give students the opportunity to work relativelyoaomously over
extended periods of time; culminate in realistic productsesgntations. (p. 1)
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Thomas’ (2000) definition of projects reflects many of the features of problem-based

learning. In fact, project-based learning and problem-basedirig are sometimes
used interchangeably though researchers have illustratgdtith terms are not
synonymous (see e.g. Boud, 1985; Donnelly & Fitzmaurice, 2005; Badien, 2003;

Boud and Feletti, 1998). Donnelley & Fitzmaurice (2005) explaat both learning

approaches have several features in common but have diffsrences. They explain
that while PBL is both a curriculum and a process, prdjased learning is usually
based on an individual or group activity over a specified ger@sulting in a product,

presentation or performance. Hence, where PBL id ase curriculum its scope is
more extensive than project-based learning which typically &amore narrowly

defined target. = However, Capraro & Slough (2009) consideeqirbpsed learning
to be a more extensive approach to learning than PBL . éiogoto them:

Project-based learning is broader and often composed ofasgweblems
students will need to solve. [It] provides the contextualizadthentic
experiences necessary for students to scaffold learning.aeduires students
to think critically and analytically and enhances higher-otiieking skills. (p.
2)

Researchers of EBL distinguish between problem solvingRBid Though often
associated with projects, problem-solving is not limited td. EBSavin-Baden (2004
identifies a distinction that is important to make whkensidering the degree to which

a learning approach encourages learner autonomy. Shethtdte

Problem solving involves setting the learning problem scemanitthin a
discrete subject or disciplinary area. The focus thdargely upon acquiring
the answers expected by the lecturer, answers that aeel iadhe information
supplied in some way to the students. Thus the solutiors\vaags linked to a
specific curricular content which is viewed as vital for stugeo cover for
them to be competent and effective practitioners. dblpm-based learning,
the focus is on organizing the curricular content arourablem scenarios
rather than subjects or disciplines. Students work in grofisams to resolve
or manage these scenarios but they are not expectedumeaa predetermined
series of right answers. Instead, they are expecteddgage with the complex
scenario presented to them and decide what informatiomeey to learn and
what skills they need to gain in order to manage the situaffeatively (p. 2).

Donnelly & Fitzmaurice (2005) indicate that, in practicesréhis a thin line between
the two PBLs. Théearning method ‘begins with an end product or ‘artefact in mind,

the production of which requires specific content knowledgskdls and typically
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raises one or more problems which studemist solve together’ (Donnelly et al. 2005,
p. 89).

As used in electrical engineering (Crosthwaite et al. 2006aneying (Enemark et
al. 2002a), problem-centred curriculum provides a structurguesee of professional
practices (sometimes simulated) as a vehicle for sysiensend simultaneous
development of technical and generic learner attribuidss is considered to provide
realistic and relevant contexts to integrate and devblegraduate attributes that the

modern workforce demands (Crosthwaite et al.2006).

PBL is seen as having significant relevance in termgsotapability to develop
problem-solving skills relating to professional practice. lISlsuch as the ability to
deconstruct problem situations, work effectively in teanmsmnraunicate ideas and
solutions, to demonstrate creative and critical thinkinthénsolution of complex real-
world problems. Some of the ‘advantages’ cited by proponents of PBL are viewed as
‘disadvantages’ by others. One example is the flexibility of the learning process is
viewed as being an advantage as it enables students to decide aidtioeir own
learning. However, Kirschner, Sweller, et al. (2006) seassathia disadvantage as
novice and intermediate learners require a more rigyicctsire to support effective

learning.

Research by Boud and Feletti (1998) identified important cigedle to PBL. Some of
these include issues of appropriate problem selections, gigngmics, resources,
intangible outcomes, students’ inability to determine content, tutor training, low
content coverage, among others. Through her analydeBlopractices and of users
of PBL in various institutions and countriedavin-Baden (2004) observes that there

remain uncertainties concerning various aspects ohttwvation.

Within this context it is clear that there remain mananswered questions about PBL
and further research can offer some answers. Tternbtional Journal for
Engineering Education (IJEE) (2008) has issued a caliefearch to provide “more
evidence to document the impact of PBL on knowledge kitid acquisition. They
posed the question: what evidence do we have, for instemef;ming that PBL truly
results in deep learning, more complex knowledge and théyabilcollaborate across
discipline and cultural barriers? The gaps in our unaledstg of staff and students
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experiences of PBL Savin-Baden (2003) can only be narrowedoog sxtensive
research in the application of the innovation.

3.6.2 Signature pedagogy

The relevance of educational strategies to particutaripdines is a growing area of
interest among academics and educational researchers. ddahgi2003) purport that:

professors in disciplines from anthropology, to zoologg &eginning to
consult pedagogical literature, look critically at educatiotheir field, inquire
into teaching and learning in their own classroom, and wis&t they are
discovering to improve their teaching practice...the scholarship of teaching and

learning is taking shape within the extraordinary diversifydisciplinary
cultures that constitute postsecondary education (pp.1-2).

According to Shuman, Atman, et dR002) ‘teaching and learning strategies are

domain specific’ (p. v) in relation to disciplines. This way of perceiving and
developing higher education pedagogies offers a new educatappabach called
signature pedagogies. In this sense educational prograrmatesdre closely capture
the special features of a profession may be judged as maleneant to professional

preparation. Shulman defines signature pedagogy as:

...types of teaching that organise the fundamental ways in which future
practitioners are educated for their new profession. ....novices are instructed in
critical aspects of the three fundamental dimensiongrafiessional work- to
think, to perform, and to act with integrity. (Shulman, 2005 : 52)

He believes that professions are more likely to develepindt signature pedagogies
than academic disciplines because ‘their pedagogies must measure up to the standards
not just of the academy, but also of the particular pgidas (p. 53). This is
important since ‘professional education is not education for understanding alone; it is
preparation for accomplished and responsible practickeiservice of others’ (Ibid.).
Hence, signature pedagogy is a way of teaching more thandmsmsént, but also the
understanding and practice of disciplinary ways of thinking bith@f mind. (Gurung,
Chick et al., 2008)

It has been acknowledged in a number of disciplinaryddieboth academic and
professional that there exist some distinctions imfoof thinking and reasoning that

are reflected in pedagogical approaches.

93



Law and engineering are examples from the professions witat have been
identified as distinct signature pedagogies. Shulman (20G&)ides the signature
pedagogy of law as influencing even the arrangement of theratas which in some
cases mimic a courtroom. The pedagogical arrangemetig &it engineering school
he describes as, having a concentration on mathematicaéllimg of physical
processes, done in a typical teacher-led class setithga low level of interaction
between teacher and students and between students. Héeslghis approach as
generic to a number of disciplines that are mathematicafiyisive but claims that this
does not define their signature pedagogies. It is thosetagpeihe profession and
discipline that is distinct in their activities that mef their signature pedagogies. In
this instance, engineering’s signature pedagogy is better seen in a class that more

closely reflect the role of the engineer.

Shulman (2005) identifies three dimensions of signature pedsgyayirface structure,
deep structure and implicit structure. The surface struatansists of concrete,
operational acts of teaching and learninghowing, demonstrating, questioning,
answering, interacting and with-holding, approaching and withidgaw The deep
structure consists of ‘a set of assumptions about how best to impart a certain body of
knowledge and knovitlew’ (p. 55). An example of this is ‘the processes of analytic
reasoning characteristic of legal thinking’ (Ibid.). The implicit structure is the aspect
that concerns the moral dimensions in terms of bedibésit the profession along with
attitudes, values and dispositions associated with it.infortant aspect of signature
pedagogies is that they represent choices taken regardmag i& considered
appropriate for the teaching and learning for a specifieegsmn. Shulman (2005)
notes that making these pedagogical choices ‘necessarily highlight and supports certain
outcomes while, usually unintentionally, failing to address otlmaportant

characteristics of professional performance’ (p. 55).

This way of looking at professional habits within the dlasm is useful for
understanding distinctions in pedagogical approaches. linmagations for how

pedagogical effectiveness is considered for all profeakaisciplines.

An early catalyst for this research was my personakbdéiiat some pedagogical
approaches may be more appropriate than others, fotetlohing and learning of

surveying. It was also presumed that this notion would mo&lfor other professional
94



disciplines. This nodin has much resonance with Shulman’s (2005) theory. Support
for this belief is implicit in Mayand Perry’s (2011) comment that ‘the bounded nature
of professional knowledge production is variable accordingiscipline, institutions
and macro factors thattribute value to particular activities” (p. 192). However,
studies of university teaching and learning have mostly beeamsddcon generic
aspects (Neumann, 2001), with only a few considering the ingfadisciplinary
culture on disciplinary knowledge (e.g. Becher, 1994). kider(1996) purports that
most members of academic staff have a primary allegianiteir discipline and those
educational developers often fail to recognize the value isdipdinary focus
demonstrated by academic staff. He further stated that ciplotiary focus is
sometimes viewed as an obstacle to improving the qualigaching.

Since it is difficult, if at all possible, to separatelividuals from their disciplinary
cultural orientations, it is worth considering what impadisciplinary culture may have
on teaching and learning effectiveness. As Case (2008) caypiafessional models
of theory are not necessarily applicable to teaching since teaching is ‘a matter of

making judgements rather than following mileHammersley, 1997, p.147).

Studies have found that academics identify strongly wigwr discipline (Neumann,
2001) and that there is a strong interconnection betwesrpléhary culture and
disciplinary knowledge (Becher, 1989). Though it is oftetepted that disciplines
have their distinctive cultural characteristics, tbimsideration is largely overlooked
in research in higher education (Becher 1994, Kolb 1981). ordey to Kolb (1981)
each discipline has its own language (or dialect), na@nesvalues; there are strong
boundaries defining membership and corresponding initiaties, rdifferent patterns
of authority, different criteria for attaining status,felient norms and values about the
nature of truth. He asserts that ‘these patterns of variation are not random but have a
meaning and integrity for the members’ (p. 233). Kolb (1981) believes that it is

possible to match learning styles with the learning demafnoisrocular disciplines.
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Table 2:Typology of intellectual clusters and disciplinary groupingsE&echer, 1994)

Biglan Kolb Disciplinary areas

Hard pure Abstract reflective | Natural sciences

Soft pure Concrete reflective | Humanities and social science
Hard applied Abstract active Science-based professions
Soft applied Concrete active Social professions

Table 2 illustrates Biglan (1973) and Kolb’s (1981) intellectual clusters and the
disciplinary areas they identified with each. Accogdio Becher (1994.), Biglan
(1973) was more concerned with the nature of the subjecemaait Kolb the styles of
intellectual enquiry. Though it remains debatable what gesikfs distinct disciplines
or where exactly in those typologies particular disogs should fall, the discipline of
surveying in its modern state (geomatics) will not whollyirfio any one category in
the typologies shown iable 2 Table 3is an augmentation of the illustration in
Table 2 showing classifications of knowledge and culture by dis@ry groupings.
Based on Becher’s (1994.) classifications, it is suggested that traditional sungeyi
with an emphasis on earth measurement and representatiuld best fit in the
technologies group (hard-applied) and aspects of its nomial science related roles
such as land management and arbitration relating to bouddgmytes would best fit
in the applied social sciences category (soft-appliedyithin this framework of
thinking, modern surveying education would be impacted by the fandgraditions

associated with these areas.
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Table 3: Knowledge and culture by disciplinary grouping (Based oBecher, 1994)

Disciplinary groupings

Nature of knowledge

Nature of disciplinary culture

Pure sciences (e.qg.
physics): ‘hard- pure’

Cumulative; atomistic
(crystalline/tree-like); concerned
with universals, quantities,
simplification; resulting in
discovery/explanation

Competitive, gregarious;
politically well-organised; high
publication rate; task-oriented.

Humanities (e.g.
history) and pure social
sciences (e.g.
anthropology): ‘soft -
pure’

Reiterative; holistic
(organic/river-like); concerned
with particulars, qualities,
complication; resulting in
understanding/interpretation.

Individualistic, plurastic; loosely
structured; low publication rate
person-oriented.

Technologies (e.g.
mechanical engineering
‘hard-
applied’[Surveying]

Purposive; pragmatic (know-how
via hard knowledge); concerned
with mastery of physical
environment; resulting in
products/techniques.

Entrepreneurial, cosmopolitan;
dominated by professional
values; patents substitutable fg
publications; role oriented.

Applied social sciences
(e.g. education): ‘soft-
applied’

Functional; utilitarian (know-how
via soft knowledge); concerned
with enhancement of [serhi-
professional practice; resulting i

Outward-looking; uncertain in
status; dominated by intellectud
fashions; publication rates
reduced by consultancies;

[land management]

protocols/procedures. power-oriented

How might these 'disciplinary cultures’ impact on universiburse design and

pedagogy?
epistemological standpoints within academic disciplineshdee an impact on the

Studies have shown that underlying differences tological and

design and delivery of university courses, which in turn influence students’ learning
processes (Snow, 1964; Becher & Trowler, 2001; Abrandt Dahlgren, 2003,
Neumann 2001; Abrandt Dahlgren & Dahlgren, 2006; Neumann et al.,.26{&2ice,
the development of professional education programmes cméldreal benefit from

giving consideration to the socio-cultural contexts ofptfidession

3.7 Ways of conceptualising professional education

The ways that professional education courses are condsetijalr the philosophical
principles that underlie their development have much tavitlo the directions they
take. Furthermore, these aspects of an educationahswste important to considdr i

existing systems are to be improved.
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The degree to which university curriculum target professideaelopment can be
assessed using different criteria. Bennett, Dunne & C&080) propose a five-
component model of skills development for higher edupa@md employment
(illustrated inFigure 5).

Figure 5: Schema for skills development in higher education &mployment
(Bennett, Dunne and Carré, 2000)

Disciplinary » Disciplinary
content skills
4 M A
Generic
= . d
skills
A
Workplace Workplace
awareness »  experience

In their Schema for Higher Education, Bennett et al. (2@@d)ay higher education
curriculum as a composite of three domains: disciplinargrkplace and generic.
These domains, they explain, are interconnected bubmaid is more important than
the other. They also explain that within the schemdamain is discrete and there are
overlaps between them; the skills of disciplines camurhderstood as separate from
disciplinary content and students’ capabilities in each may be separately developed;
ard generic skills are to be found, or at least can be exeespéinhd realised in each of
the other domains. Barnett and Coate (2005) commented oificspeatures of the
schema: ‘the fluidity across the curriculum as a whole; the interconnectedness between
the elements; and the sensitivity to the inner complexity of any one major element’
(p.56). The degree to which higher education curricula conféontkis schema is
varied, as Bennett et al (2000) point out that the emplmai®d on domains are

generally not equal and some may even be omitted.

Decisions to innovate educational strategies should nexdaken lightly since, as
Frand (2000) outlines, innovation is not necessarily synongmath improvement.

He states that :

there will always be a role for the lecture formahd there are learning
situations in which computer usetotally inappropriate. The goal must be to
match the appropriate use of technology, with the content, the instructor’s
personal style and theugents’ learning style (p. 24).
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3.7.1 Transmission, product, process and praxis

The educational approaches employed can say much about tige emphasis is

placed within a course.

In his analysis, Smith (20003sdias approaches to

education in four ways: as a syllabus to be transmitted;rasams of developing a

desired product; as a process; and as praxis.

Therararesvimplications for each

of these philosophical stances and associated advantageslisaatyantages as

summarised iTable 4.

Table 4 : Comparison of four educational models based on philosophical

underpinning (adapted from Smith, 2000)

Model: 1. Transmission 2. Product 3. Process 4. Praxis
c Strong focus on A technical exercise Knowledge seen Builds on the process
8 content and the  that seeks to within frameworks  model but extends the
E order in which it  develop a particular of general principles. notion of learning as ar
3 is presented. product. An Content and emancipating process.
ol Body-of- objective-oriented pedagogy develop It aims at bringing
3 knowledge approach. through interactions about an embodiment
= oriented. in the learning of the learning in the
process as learners.
participants make ‘Transformational
judgement and learning’.
meaning.
39 Protects important Effective at More participative  Curriculum in a
.02) = body of building than instructive. constant state of
ot knowledge measurable More engaging for  development.
o _g considered competencies. learners. Reduced risk of
< necessary for the misaligning studies
course. with learner interests &
work relevance.
3 4] May pay too little  Strong focus on More concern with  The focus on individua
.02) g attention to behavioural participation of needs of stakeholders
o £ effectiveness of  objectives risks the stakeholdersthan  can put at risk
g3 delivery at the development of with content. Risk  sufficient focus on
3 expensive of other skills. of compromising other areas of the
a covering content. Very instructive content. curriculum e.g. content

Highly instructive
and takes little
advantage of
students' prior
knowledge

and takes little
advantage of
students' prior
knowledge

It has been shown that though models may have leanings tovpartisular

philosophical approach(es), they generally cannot be neatfteld in any distinct

99



class. Considerations should be given to whethecadlese will emphasise the:
vocational or academic; inter-disciplinary or speciatishtent; student-centred or
subject-based pedagogy; global perspective or national pevepend whether it will
be a modularised structure or unified programme. Withenemerging knowledge
economy with increasing global standards, there is ral ttewards interdisciplinary
approaches to professional education with greater leaameredness and a global
outlook. It is believed that curricula designed with tuglook have more purposeful
learning experiences which are rich in complexity and mitter demands of
profession (Herrington 2005, Enemark 2005b).

The literature has many accounts of innovations irdéieery of course components.
These innovations typically are motivated by a desire tmamce learning and to
promote the development of competencies that have profed relevance. Several
examples can be found in engineering education (seeehgann, Christensen et al.,
2008 Lucena, Downey et al., 2008; Kaider and Shi, 2011); in medicige Neuville,

2009; Doxiadis, 2011) and, fewer in less popular and less rbsdadisciplines such

as surveying (Enemark, 2001).

If the curriculum composition draws from a wide liberaldione may assume that the
course aims at providing a foundational education for lgpecialised learning; or it
might be that the course is guided by the philosophy thaehigducation should not
confine students to narrow spadiations but rather concentrate on ‘providing students
with the means to think and act logically’ (Ditmore, 2001 p.1) through a more liberal
education. This may say something about the educationnsysithin a particular
country or university but perhaps, more relevant to profeaksurveying education; it
may reflect the degree to which the surveying professiowtigedy involved in the

development of the educational systems within the diseip

3.7.2 Body-of-knowledge as a framework for professional development

Professional education curricula are usually developed around a ‘Body of Knowledge
(BoK)’ that represents the core competencies and values of the professions they seek
to develop. The body of knowledge for a profession-based pnoggas traditionally

derived from academics’ affiliation with the profession, developed by research in the
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field and discussion with other stakeholdensd mediated through the university’s
course approval and accreditation requirements. In #ymrd, knowledge in a
particular field is usually presented as a bound set ofiresgants (Reid, Abrandt
Dahlgren et al., 2006).

The engineering profession has, for a long time, etli8oK as a framework for
ensuring standards within its educational programmEsamples of these are the
American Association of Civil Engineers BoK (2008) and tl&2@04, the software
engineering body of knowledge (Joint Task Force on ConguBarricula, 2004).
The SE2004 BoK indicates that one of its main purposes is to ‘provide guidance to
academic institutions and accreditation agencies about shmild constitute an

undergraduate software engineering education’ (p.1).

Within the spatial science disciplines (Surveying and GIS particular) the
development of a BoK is at an early stage. The Geogréploicmation Science and
Technology Body of Knowledge (GISTBoK), for example wasablished by the
University Consortium for Geographic Information Science$987 and is still being
developed (DiBisae, DeMers, et al., 2006). A BoK for surveydgcation was
proposed by Greenfeld and Potts in 2007.

Surveying Body of Knowledge (Outcomes)

1 Depth outcome
(specialised technical

3 Breadth Outcomes
(Supervision and project
management; business and

public policy and
administration)

11 ABET
Outcomes

Figure 6: Outcomes of surveying body-of-knowledge (Greenfeld and Potts 2007)
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The model by Greenfeld and Potts (2007) specifies broad areasitiodsporated in

surveying education|Figure 6| illustrates the combination of aspects of the ABET

(Accreditation Board for Engineering and Technology)tecia for engineering
education with what Greenfeld and Potts describe as breatbneeg (more general
education areas) and depth outcomes (specialised techna&s). arErom this proposal
the greater proportion of the learning outcomes were daefreen the ABET Criteria
and include the following:
e an ability to apply knowledge of mathematics, science eagiheering
e an ability to design and conduct experiments, as well asalyze and interpret
data
e an ability to design a system, component, or process tt desged needs
within realistic constraints such as economic, environatesocial, political,
ethical, health and safety, manufacturability, and sudigitya
e an ability to function on multi-disciplinary teams
e an ability to identify, formulate, and solve engineeringlqlems
e an understanding of professional and ethical responsibility
e an ability to communicate effectively
e the broad education necessary to understand the impacngwnieering
solutions in a global, economic, environmental, and salaeintext
e arecognition of the need for, and an ability to engadjeeitong learning
e a knowledge of contemporary issues
e an ability to use the techniques, skills, and modern engigetrats necessary

for engineering practice.

Greenfeld (2011) outlines both macro and micro featureth®ISBoK based on the
FIG definition of the role of the surveyor. The inadusof five sub-areas, each with
its own BoK demonstrates that contemporary surveying eiducand professional
practice, straddles diverse areas. By including genedakpecialised competencies
this BoK seems geared towards developing a fixed and gendrasiee of
competencies while allowing for specialised training in onéhefrelated sub-group
areas. While the development of the BoK is importénts not likely that an
evaluation of its effectiveness can be obtained urgilsystem has been implemented

and used over an extended period. As it stands, the sgvBgK is still in an
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infancy stage. Although it can be used as a tool forsuresy conformity to a
convention, a BoK may best serve if one is developed spéeihational or regional

contexts.

3.9 Summary discussion

A real and robust demand on contemporary higher educatite ineed to be aware of
the dynamic needs of professions and a willingness to engagartbes stakeholders.
Hence, developers and delivers of professi@ourses are expected to be prepared to
make adjustments, not only to content, but also to scop@afledge, methods of
knowledge building and ways of encouraging cooperation betwkenvarious
stakeholders. The literature has shown that educatistrategies, used in
professional courses, benefit from acknowledging domaircifgpecharacteristics.
Perhaps, more effective, is the mixing of curricular ardbgegical strategies so that
the courses are offered on a flexible basis. This nbt increases enrolment, but
empirical studies have shown that flexible systems atgpa@ositively on student
learning. It has been argued that,higher education courses were to have relevance
to modern societies, they should cater to a variety ofls;jesome of which are
discipline specific and others more generic. It has Alen shown that matter§ o
knowledge and skills development should be identified and farnhof the learning
outcomes. From this complex of factors, several onésomay be derived based on
the emphasis placed on one or more of the componétéace, educational strategies

should have contextual relevance.

Surveying education has not been researched to the degresthéatprofessional
disciplines such as medicine and engineering have. Thasegecific fields were
mentioned several times in the literature review becahey are considered to
emphasisspecialist education as is done in surveying courses. Thedesgional
fields all have fundamental theoretical elements asiihdt practical components that
must be accounted for in educational programmes. Theolaconsensus as to what
educational model will work best is indicative of distimetifeatures of the various
professions and the relevance of context. The reviewhighlighted that although
studies have been done in higher education curriculum atafjpgies, there remains
much to be understood about how particular disciplinarddielavigate professional
and educational demands for the best outcomes.
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CHAPTER FOUR
RESEARCH METHODOLOGY

4. Introduction

In this chapterthe development of the research methodology employédte study is
explained. Initially,the researcher’s ontological and epistemological positions are
discussed as factors influencing the research methodologlpyed. An account is
then given of the methodological choices including #search design, the engui
methods and the theoretical and analytical frameworks. uselditionally, theoretical
concepts adapted are explained. The chapter also addessses of ethics, research
guality and limitations of the study.

4.1 Research paradigm

Having established research objectives (chapter 1), satimlcquestions needed to
be answered. What methodology would effectively fatdéita deep and rich
investigation of the phenomena of interest? How shouldetheirical data be

collected and from whom at what locations? Answers to these questions have

ontological and epistemological groundings as Fleetwood (26&&)ts:

The way we think the world is (ontology) influences: what wek can be
known about it (epistemology); how we think it can be ingeséd
(methodology andresearch techniques); the kinds of theories we thinkbean
constructed about it; and. stances we are prepared to take. (p. 197)
| concur with Mack (2010), in seeing the (research) paradigrthe combination of
ontological and epistemological assumptions. | elihere is an objective reality in
regards to things in the physical world but that social resldére more subjective in
nature. However, knowledge of both the physical and socialdsvas subject to
human interpretations. Hence, there are possibly mangpistations of the same
phenomenon. Is one right and another wrong? Caa bHe&esome measure of ‘truth’ in
all points of view? My conception is that those tlkinghich are absolute do have
wrong and right answers. However, there are many thimgsat claim to know that
are essentially human constructions, thus, perceptitnys be as varied as there are
cultures or even individualsThis means that the perceived ‘truth’ about many things
is subjectively accessed and cannot be understood outsiseunilarstanding of the

individual’s or group’s perspectives. Individual perspectives may themselves be quite
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complex, since they are influenced by a myriad of thing$ @s upbringing, culture,
education, gender, etcAs stated earlier, these elements of human charstaterhave

some resonance with Bourdieioncept of habitus.

Even scientific knowledge is transient as evidenced byé¢lborded changes in what
was believed to be true but seen differently in differemtexts or seen differently on
a general levehsa result of ‘development’ in science and technology. For example,
Homer in the ¥ century BC thought the earth was a flat disc floatirguad in an
oceanic river (Brown, 1979). In light of modern scieatéknowledge, this idea is
considered to be absurd. Advances in scientific methadstechnology now show
that the earth is not as Homer saw it. Now it is widsdieved that the earth is a
sphere and scientists can determine accurate measureshatgsdimensions. Not
only does this illustration show that knowledge claims change time but also that
there is a tendency for humans to embrace knowledgastliaked to authoritative
figures as Homer was in his days. Considering the rakmafiledge growth in the
last few decades, it would not be surprising to see many established ‘truths’ about the
physical world revised through the applicatiofi ‘more reliable’ technologies. I
believe that this analogy has parallels to the socialdwvoWe come to knowledge
based on the ‘lenses’ through which we look, in other words, based on the context
within which we exist and the ‘tools’ we have available to us to aid our knowledge
building. How we perceive the nature and impact of spti@homena, | believe, is a
subject of culture and society. Therefore, | beliehat twe can come to useful
understandings of social phenomena, but only through scugpuwonsideration of
their context facilitated by a process that involveséhagents involved in the social
systems being explored. Coming to an understanding thesureéying education
requires careful consideration of the contexts in Wwitie@xists. | believe that context
is grounded in history and so giving a historical account isngerative for exploring

social systems.

Like May (2001), | believe that social research is iradalgi influenced by value
judgements, assumptions and limitations. Thereforeimp®rtant that any study into
social phenomena should employ a well thought out metbggdonith appropriate
enquiry methods, if the findings are to be considered t@l@ble and valid. Value

judgements are influenced by the researshi&velopment in the sphere(s) that relate
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to the nature of the study. My cultural, educational andepsmnal backgrounds
(outlined in chapter 1) have informed my world view (ontojoggd my perspective
on how | can come to an understanding (epistemologygoofal phenomena that
interest me. Jones, Torres & Arminio (2006) reinforcee timportance of
understanding my own standpoint and position in relatiohegstibject of my research.
They state that this understanding is important in reegéecause it guards against:
hearing, seeing, reading, and presenting results that cotdothe researcher's
experiences and assumptions about self and others, radimehdnouring the
participants' voice in the study. A researcher must utaeshis or her
position and power within societal structures in order to @ttenhis or her
potential biases...Without reflection on the influences@dial identities in the
research process, interpretation and representatianmgemore about telling
the researcher's story and less about staying true tawdies and stories of
participants. (pp.102-103).
Essentially, this speaks of a reflexive process thatiderssthe views of the research
subjects in their diverse roles and dispositions as wehat of the researcher. On this
basis, | think that coming to an understanding of obseresiblsphenomena is
facilitated by interactions with the people involved and pnocesses and artefacts
created through the interactions between the agentsnwill@ observed system.
Within this framework, reliable knowledge is seen to d@ea@ble through an active
process that engages with the phenomena being studiedmwippreciation for, and

acknowledgment of the ‘power’ of social interactions.

My experiences af surveying student, surveying practitioner and as a surveying
educator have influenced my perceptions of how surveydngation ‘works’ at least
within the contexts | have studied and worked. | perceia¢ tiie knowledge and
skills developmentof surveying students is the product of a partnership between
multiple ‘players’. My belief concurs with Allan’s (1995) that ‘the education and
training of a specialist group, such as geodetic surveyansot be isolated from the
vocational activity it seeks serve.” The configuration of the partnership between
profession and academia, | believe, will depend on thes played by the various

stakeholders and the context within which they operate.

Educational systems, by their very nature, are multedsional; as such, they are

likely to yield varied findings and interpretations. The ‘realities’ within the observed
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phenomena are personally and socially experienced andflaenced by the culture,
norms, values and structures of the society they argedefrom and by individual
cognition. There will, therefore, always be a level albjsctivity in findings from
social research. It follows then, that a clear undedihg of aspects of social
phenomenanay best be obtained by employing a methodology thavsifor a broad
description of the system but also provides an avenue &pedeneanings of what is
observed. It is in this context that | have decided otweatiered case study
methodology- on one level, a collective case study of multiple prognas in several
countries, and on another level, two comparative in-desit siadies.

4.1.1 Case study methodology

The choice of multiple cases (fifteen) from seveational contexts (thirteen countries)
allowed for a broad view of contemporary surveying educatiddn the other hand,
there was a desire for a deeper and richer understanflieguoational strategies
employed within the discipline.  This deeper analysis wascemed with
understanding how educational strategies and issues reldte tourrent state of
surveying practice, and what meanings may be derived in regardsidents’
preparedness for professional engagement. This was timarprimotivation for
choosing two in-depth case studies for comparative analysi3he case study

methodology offered the avenue to carry out the invaisbig at both levels.

Case studies are considered to be useful a researbbdrfer explorations that not
only seeks for the descriptive but also to go deeper inennsy ‘why’ questions (Yin,
2009). Yin further states that when the research focusnisa contemporary
phenomenon within real life (as surveying education is),thadesearcher has little
control over the events, the case study approachpiefarred method. The method
allowed for detailed contextual analyses of a limited numbewrents within selected
surveying programmes and the relationships between thasas/avents. Yin (2009)

cautions that:

...the richness of the phenomenon and the extensiveness of the real life context
require case study investigators to cope with a technicaftindiive situation:
there will be many more variables of interest than gatats. In response an
essential tactic is to use multiple sources of evidendd, data needing to

converge in a triangulating fashion. (p. 2)
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On this basis, multiple data collection methods were ugthin the case study (to be
discussed in the next sub-section). The convergencdévergence of the data from
these multiple sources addresses issues of credibilitheofesearch. The use of
multiple data gathering methods, termed ‘data triangulation’ by Denzin (2009), is
considered to have enhanced the reliability and validithefstudy. Triangulation is
not used simply as a way of searching for convergent findingsore importantly to
explore the multiple perspectives of the studied phenamas a way of enhancing the
understanding. For example, divergence of findings fromvieles of students when
compared to interviews of academic staff on similar pedagoigsaes may suggest
something about the variations in perceptions from eactgeat of agents. This
outcome can be viewed as an enhancement of the undamg&raf a complex
educational system. The complexities of social systemsires that considerations be
given not only to what is obtained from the data soubceslso what possible impact
the data gathering methods may have on the type of deignedh. Whether there is
convergence or divergence from the varied data sour@finthngs in their complex
forms are used to come to some understandings of the saatied phenomeom. It

is this approach to social research that Denzin and Lin@8I05) sees as contributing
to the elimination of bighence, enhancing validity and reliability, or rather indreas

the trustworthiness of propositions about a social phenom

It is sometimes argued that case study researches do not lezalmiedge with wide
generalisations. However, this criticism is truer of a critical incidecase study or
more explorative ones with a small number of casebileMaving fifteen cases does
provide some scope for generalisation, this is not a olgjective of the study. The
research is not concerned with coming to wide generalsatlout rather with
providing some understandings of the nature and impactunieyyng education
programmes within the identified contexts. What | peecéo be a driving force
behind the choice of research methodology is what Flyvi§004) identified as the
context-dependent knowledge about human learning that case asedych facilitate

in social research.

First, the case study produces the type of context-depekdentiedge that
research on learning shows to be necessary to allow peodievétop from
rule-based beginners, to virtuoso experts. Second, in the sefubdyman
affairs, there appears to exist only context-dependent kaige!(p. 421)
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Fyvbjerg (2004) further asserts that in the same sensenthaiduals develop into
experts in narrow fields through intense context-depérkismwledge, the case study
approach offers similar benefits to researchers. It desre to have this richness
offered by context-dependency that contributed to the smbedf a case study
methodology. The research seeks not merely to describ&edlohing and learning
activities and processes being investigated, but to providenderstanding of the
observed phenomena and the impact they may have omdiveduals involved in
them and the associated surveying profession withinetleeted contexts. The use of
case studies in coming to context-based understandirgys\aying education is even
further strengthen by Flyvbjerb (2004) assertion that:

Social science has not succeeded in producing general xcomtependent
theory and has thus in the final instance nothing elseffés than concrete,
context-dependent knowledge. And the case study is espegélllsuited to
produce this knowledge. (p. 422)
The two in-depth cases were taken to be unique and distinct representafions
surveying education. Their analyses followed a similar therapproach as used in
the collective case studies. However, more emphasispl@aed on pedagogy as the
data from the two in-depth cases afforded more scopedeeper exploration of this

aspect of the educational systems within two distinct etgite

This methodology offered an effective means of undedstignthe various cases
considered. The interpretations are based on multipéedaof data that draws heavily
on context Stebbins (2001) e this approach as being beneficial to educational
research ag allows for the simultaneous investigatioh complex issues impacting
educational systemsThis trend in using the qualitative approach in educational
research sprang from a growing unease with the use & pasitivist approaches in
this field; and at the same time, the increasing aveaserthat a more naturalistic
interpretive approach seeking to understand phenomena inctidiextual settings
offered deeper and richer understandings. As Patton (2001)itputsqualitative
research ‘the researcher does not attempt to manipulate the phenomenon of interest’

but allows it to ‘unfold naturally’ (p. 29).

Bryman (2008) notes that quantitative and qualitative resegaachdigms are not

merely about different approaches to collecting data, btithkes are taken to denote
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divergent assumptions about the nature and purpose ofalesedhe social sciences.
Suffice to say, quantitative research with its use wheric values and statistical
significance has a history within educational researchl delieve still has a place in
exploring some issues either as part of mixed method stadiess a standalone
approach. In regard to underlying assumptions of theseigasad believe th
treatment of social phenomena as if they were objeetsrespond in similar ways to
measurable changes in stimuli is too extreme a perspectiadpt, since human
activities are complex and unpredictable and have grogedmcontexts and history
that themselves are quite complex. Whereas | bebnatitative methods can be
usefully and appropriately applied to some aspects of educatesedrch, | believe
much of what we seek to understand about specified educatiomapéea are more
appropriately derived from a more qualitative look at eivglirdata. My position on
this matter, then, is that a researcher should diredissess the aims of his/her
research in coming to decisions about what method will be r@ @opropriate fit.
Why then have | chosen qualitative research for this study?

Though | have not been involved in numerous researchgspjeny studies as a
surveying student, particularly at the postgraduate leveledisas in social sciences,
have involved some amount of research. Apart from miagpects of my previous
research in higher education, all my earlier researchk wais based on quantitative
methods. Not only was | taught quantitative research adstlluring my technical
education but also in my studies in social science¥/hile the quantitative methods
used in my previous social research allowed me to test&takisignificance for some
of the human behaviour | was studying, | was less ableddhgsstatistic to explore
deeper issues behind the research subjects’ behaviours and perceptions. It became
evident during the face to face administration of questioesaihat verbal comments
made by respondents often provided valuable meanings to theimses that may
have been missed without this type of engagement. Th&na®n heightened my
interest in looking for deeper meanings when researchirigl $esues, more so than |
believe a quantitative approach only allowed. Since theaosking aim of the study
was to have a deep and holistic understanding of the natuoatehaporary surveying
education, | believed that a qualitative approach would Ierbsuited. For this

reason, the approach utilized was reflexive as it sought éopacate the perspectives
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from different and sometimes divergent sources: thesareber (author), the
researched (subject) and the audience. As Serpell (1998): stat

We can identify three different roles which featuretl® communication
situation: the subject whose behaviour is to be explainedattieor who
proposes the explanation and the audience to whom thenexpn is
addressed. (p.281)

This interplay of perspectives is illustrated by Serpell’s (1993) reflexive triangle

(Figure 7).

v Multi-perspective
_______ understanding of
studied phenomenon

Audience

Figure 7: Cultures of interpretation: The reflexive triangle (Sepell, 1993)

Within this framework of thinking, | was interested in comiongan understanding of
the research subject through a process that involves all three ‘voices’ and yielding a
multi-perspective understanding of the studied phenomer@iving room for the
voice of the research subjects was facilitated by sgelkisponses from academic staff,
programme administrators, students, professional sursegod representatives of
accrediting bodies. Acknowledging my membership within teenmunities of
surveying educators and practicing surveyors as well as rhegaix also considered
to have important implications for how data collection anda danalysis are
approached. Additionally, acknowledging the growing commuattyeducational
researchers as well as surveying educators who havéeagsinin research of this kind,
also impacted the study in terms of what data is targatedhow the findings are
presented. The research process has therefore welexare and iterative one that
layered one interpretation upon another in an effortal@ate claims and strengthen

arguments.
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4.2 Theoretical concepts adapted to the study

The study was primarily explorative and largely driven thyg empirical data
However some theoretical concepts were useful as tools for dissingg between
the various educational models used in the different gtmte Two features of
surveying education were identified as important to considea fetudy within the
discipline. Firstly systems of surveying education have multiple stakeholdeds; a
secondly, surveying courses are intrinsically linked to prafeatsurveying practice.
Thus, it was useful to locate a framework within which bagrets of analyses could
be factored into coming to an understanding of the obsesystéms in different
contexts. The relationship between the related fieldsbeausefully analysed using
Bourdieuian concepts in the sense that it offers an agiprima, ‘researching in a
relational way (James, 2011, p.1). By this James means:

the study of the social world should be as much abouetaganships between
things (or people) as it is about the substance of thgstlor people themselves.

(p. 3)

Thus, ©ncepts from Bourdieu’s Theory of Practice, in particular fieldgentshabitus

and capital offered useful tools with which to examine some ritapb aspects of
surveying education. Conceptualising the educational systeanfield that interacts
with the field of practice is a useful approach to understgnthe dynamics of the
relationships between the various agents in the field. Bbledieuian concepts used

to illuminate this aspect of the study are further explainetl nex

4.2.1Concepts from Bourdieu’s Theory of Practice

In his Theory of Practice, Bourdieu (1984) described a field astansysf social
positions, a setting in which agents and their social positare located and are
structured internally in terms of power relationships. Th&tjpm of each agent in the
field results from interaction between the specifiesudf the field, agent's habitus and
agent's capital (Bourdieu, 1984). He describes habitus as a sequotd patterns of
thought, behaviour, and taste, which constitute the link betweeial structures and
social action. It constitutes the practices and norms of agents witténsocial field.

This theory presents history as a prominent determinant of agents’ habits or habitus.
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According to Bourdieu (1984)habitus is ‘history turned into nature’ (p. 78).
Important to note, habitusccording to the theory, determines the positions of the
agents within the field and their relative importance iming and re-creating capital

A feature of this conceptual tool that makes it even ratiractive for this study, is the
explicit acceptance that thegents’ positions are not seen as static, and their
relationships are not seen as linear or following anyiqudeit path. Therefore,
application of this Bourdieuian concept is useful foplexng how different social
influences in different contexts, impact on the fiefdsurveying education.

Capital is the currency of the field, that is, the thitigg are held as values within that
social system. Capital can change and do changetingarto time. Bourdieu (1984)
further explains that capital may be economic, culfw@tial or symbolic. Economic
capital refers to wealth that may arise from inheriéggnand income that defines ones
monetary assets. Cultural capital may be embodibgctfied or institutionalised
and as James (2011) states, it is primarily refers to prodfiaglucation such as
qualifications or more visible forms such as accent awhbulary. He saw social
capitalas ‘resources based on connections and group membership’ They are ‘the sum

of the resources, actual or virtual, that accrue to awichehl or a group by virtue of
possessing a durable network of more or less institutiodaledationships of mutual
acquantance and recognition’ (Bourdieu and Wacquant, 1992, p. 119). Symbolic
capital ‘is the form that different capitals take once they are perceived and recognised

as legitimate. Cultural capital has to be legitimised before it can have symbolic power’

(Ibid.). Bourdieu believed that economic capital is atrtize of all other capital.

The theory is considered useful as a framework for exgldrow social relationships
impact surveying educational systenior example, the framework will help to show
how the capitals of one field impact the other fie®keing this as a social construction
IS not to say that the ‘products’ are not real but it recognises that how students and
graduates are viewed in the wider surveying community is aenitnon the social
arrangements that exist within the field of education amdfigld of professional
practice. Furthermorehé¢ relationships between the agents within the field of
education and also the interactions between the fieddiodation and the professidna

field say much about the nature, directional course and cimpf educational
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programmes. The nature of these relationships infeehow students/graduates are
perceived in regard to readiness for the modern job mai®Rensiderations of these
theoretical concepts, in this study, offer a yet to h@oerd perspective on the nature

and impact of the surveying education field

Bourdieu had an interest in the dynamics involved in poelations in social life.He
believed that capital results from those values that aré bgldominant agents or
group of agents within a field. When habitus is aligned with fieéde is a sense of
harmony that Bourdieu (1984) described as doxa. According todRou1984 doxa
is ‘where the natural and the social world appears as selevident’ (p.164). The
relationship between habitus and capital is thereforgromal, whereby dominant
dispositions tend to form capital. The dominant group withe field of surveying
education will thus largely determine capital. As a thecaktrame, these notions
help in looking at the nature and possible impact of tle@akrelationships that exists
within the field. In other words, there is an intérn@scoming to an understanding of
the nature of surveying education from different forms sotial arrangements
(curriculum architecture and pedagogical approaches). Cenéreph Field theory
offer a framework to consider the agents (represented byrige od participants) and
their habitus (dispositions and roles) in the field (survegidgcation) along with the

social capitals (educational and professional values) involved.

Since capital is inherited from the past (Bourdieu, 1997) therlual perspectives
given in Chapter 2 is of relevance to the framework.tHemmore, within field theory,
history is seen as a primary determinant of nature. ffémework will also help in
exploring possible influences of the history of surveyind amrveying education on
the contemporary systems within the various conteXgjures 8 and Sillustrate how
the identified theoretical concepts help to map two Rydrinfluence in surveying

education systems. The notes below describe the valements of the framework:
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Figure 8 : lllustration of theoretical concepts

Relationships

The representing
Field determinants
of curriculum
and pedagogy
Core
values of
the field or

the capital

Each of the three primary agents represented by le gwthin the field, has particular
dispositions and play particular roles that help to deterrine direction and impact of
the field (educational system). The habitus of each oéthgents will be considered
to determine the strength of their influence on the fieldiwidach case context. A
focus on the habitus of the academic staff is specificaligemed with coming to an
understanding of their roles and functions, the natutkedf relationship with students
and with the surveying profession, as well as the chaltetiggy perceive themselves
to have in the execution of their academic duties. Dmeeapt of habitus offered one
way of looking at the learn€r cultural identities and to consider the nature of the
impact this has on professional preparation. This condspthelped to frame the
discussions of the rolesf students within the in-depth case studies. In this regard,
learners$ general dispositions to learning responsibilities, motivatieess and other
aspects that emerge from the data are loakelhe sections in the diagram where two
shaded patterns meet are the overlaps betweemgthes’ habitus and represent the
relationships between the various agents that impact andnitetecurriculum and
pedagogical decisions. These will be considered in definieg nature of the
curricular and pedagogical arrangements within the two ndistcases. The
intersection of all three circles represents the odractivities within the field or the

capital features that primarily influence the course dindction of the educational
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system and ultimately determine the nature of the produmtifgtes). The overlaps of
the circles are arranged disproportionately asasgimed that within the field there is
predominantly a relationship between the students and thkeraga staff and to a
lesser extent between staff and industry and even ldsstween industry and students.
However, it is expected that these relationships will manifedifferent ways for each
case, since their curriculum and pedagogical arrangeraenidifferent. Furthermore,
there are differences related to national, education arfdgsional contexts

Furthermore, the field concept allows for the simultaiseconsideration of views from
the field of education and the field of professional pcact Since professional
education in any discipline is concerned with how effectiviile educational
programme prepares individuals for work, consideringitteractions between these
fields is of significant relevance to the study. Gedinind James’ (1998) use of
overlapping concentric circles (representing overlappiglgd) allow for this desired
simultaneous examination of the related fields. Tispeat of the theoretical
modelling, together with the first~{gure 8) contributed ultimately to the proposed

improved educational model for contemporary surveying/geomatics.

Three groups of agents are seen as involved in determirengptirse of professional
surveying education- university, practicing surveyors as emgoged accrediting
bodies. As an adaptation to Grenfell and Jar(tE898)use of Bourdieu’s theory, I

consider the influence of primary agencies/agents in thervgialeveying education
field by theorising them as overlapping fields with vasdayers of influence. This

framework allows for the analysis of data from the thiget groups in coming to

understandings of the complex relationships within thdistl phenomenonFigure 9

illustrates the inter-related fields and the various Eweélinfluence within each field

Furthermore, a level of analysis that considers the peitjcarrangements within

surveying programmes is illustrated [Figure 10, This latter layer of analysis

examines the dispositions (habitus) of the agents witi@rfield. Such characteristics
such as the educational and work experiences of studeatsesbarch or teaching
focus of the academic staff, and the level of involvemantthe profession are

considered.
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Figure 9: Inter-related fields in surveying education- university & profession
(adapted from Grenfell and James, 1998)
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Figure 10 Inter-relating fields in surveying pedagogy
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It is critical to point out that the interactions Wween fields are an important element of
the study. Having discussed a theoretical framework #stidy, a discussion of the

research design follows.

4.3 Research design

An inductive approach was adopted for the study to tap s¥oes that currently
impact surveying education without being constrained by precaansrising from

personal experiences and opinions, and those suggested mupresearches. It is

important to restate the general objective of the study tieetelp make clearer the
connections between objectives and design. The study’s objectives were to develop a
holistic understanding of the nature of university-basedesimg education and to
consider how this field is impacted by key issues that emiaye the data. More

specifically, the study aimed to: firstly, develop an un@@ding of how university-
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surveying courses differ relatively; secondly, consider hoferéihces in curricula and
pedagogical approaches used within these courses relate ssubeof change in the
profession as well as issues related to student-preparedoesgrofessional

engagement; and thirdly, to explore whether a model otecoporary surveying
education can be proposed in light of the findings othdy.

With this in mind, two primary methods were employed fog gtudy. Firstly, a
relatively extensive multi-case case study of surveyingatuar from a wide range of
geographical contexts was conducted. This allowed for a @emapping of a fairly
extensive group of surveying programmes which facilitated cosgyes of particular
features which are elaborated on later in this chapt&his provided a breadth of
understanding about contemporary practice within surveying edacgbecondly, the
study utilised twoin-depth case studies for investigating deeper curriculucth an
pedagogical issues within the field. The criteria usedddecting the fitteen curricula
for the wider study and the twio-depth case studies are discussed later in this chapter.
The overall research design is illustratedFigure 11, flowing from the study’s
general objective at the first level to the two priynatrategies, then unto multiple

enquiry methods followed by thematic analyses.
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Figure 11 lllustration of research design

Research objectives

e To develop a holistic understanding of how educational strategies used in
university-based surveying courses are similar and different.

e To consider how the curriculum and pedagogical strategies relate to issues of
change within professional surveying practice, and the likely implications for
students’ preparedness for contemporary professional engagement.

e To propose an improved educational model for the discipline.

y

Main research question
How can a holistic understanding of contemporary practices and issues in
surveying/geomatics education aid in the development of an improved
educational model?

A

Collective case studies- 15
Surveying programmes

y

Detailed case studies of
two of the selected
programmes

y

i.  Analysis of curriculum
documents & other
course documents

ii. Interview of programme
leaders

iii.  Semi-structured
interviews of
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professional accrediting
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A 4

Vi.

Observation of teaching and
learning activities

Semi-Structured interviews -
students, academic staff,
technical staff, administrators.

Focus group discussions with
students

Documentary analysis
Artefact analysis

Semi-structured interviews of
professional surveyors &
representatives of professional
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v

Thematic analysis with
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v

Model of contemporary
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4.4 Rationale for selection of sample programmes

The surveying/geomatics programmes were chosen to repregigatse mix based on
geography, history, student composition, curriculum designaaodeditation status.
Many of the selections were facilitated through links wité International Federation
of Surveyors (FI - an organisation with keen interest in the developmérnhe
discipline worldwide.

Of the five UN designated continental regions of theldvQUN Statistics Division,
2011), four are represented in this study. The fifteen pnoges are from thirteen
countries (sed-igure 12) and represent a broad spectrum of features that adford
useful basis on which to explore surveying educational modets wghin different
contexts Table 5illustrates the universities’ geographical locations and some reasons
considered to be salient to the selection of each progeam With this fairly large
dataset, issues of educational strategies and their impaptofessional preparation

were explored with various layers of analyses

Initially, online research was carried out to locate surveyirmgrammes that may
have some prominence in the countries or regions in whkidy are based.
Prominence, in this regard, was based on the relevandheofprogrammes to
professional requirements within prescribed geographicakgotheir links with
professional associations such as the FIG, and theesob influence in terms of
student access. The initial information gathered waairedd from printed and online
documentation from the universities that outlined the @suoéfered and other matters
pertaining to the programmes and the surveying profession mespective countries.
Of the fifteen surveying programmes in the study, eachesepts the academic
requirement necessary for professional certificatiorhese academic qualifications
have relevance to systems of professional qualificatiortsirwibcal or national and

some regional jurisdictions.
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Figure 12: World map showing geographical locations of sample programmes

MAP NOT TO SCALE KEY
Source: http://vectorya.com/freevectors/art-designs/free-vector-world-map/ Country location of
L sample programme
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Table 5: Selection of sample programmes

University Location Key Reasons for Inclusion in Study

1. University of Europe - Curriculum innovation and strong links with tk
Aalborg (AAU) * Denmark international representation of the profession

2. University of West | Europe - Close links with the international professional
Hungary (UWH) Hungary body. Traditional European programme

influenced by Bolognha Agreement.

3. Aalto University Europe - Has features unique to the country based on
(AU) Finland nature of the profession there.

4. Newcastle Europe- Largest UK and only RICS accredited
University (NU)* England programme and ease of access. Represent

good example of a traditional programme.

5. University of East | Europe- Only other UK programme and ease of acces
London (UEL) England

6. New Mexico State | N. America | Traditional North American programme and
University (NMSU) | - USA key links with FIG Education Commission

7. University of New | N. America | Historical role in the development of and use
Brunswick (UNB) | -Canada the term Geomatics. One of the largest and

oldest North American Surveying programme

8. Otago University | Oceania - | Only surveying programme in New Zealand
(OU) New

Zealand

9. University of New | Oceania - | Prior knowledge of progamme. Long
South Wales Australia established programme with international
(UNSW) outreach.

10. University of Oceania - | Curriculum innovation with distance
Southern Australia programme. Has an enrolment emphasis thag
Queensland (USQ) different from the others in the sample.

11. University of Caribbean- | Relevance to the researcher’s personal
Technology, Jamaica experiences and future work.

Jamaica (UTJ)

12. University of the Caribbean- | Provides a balanced perspective on the

West Indies Trinidad & | Caribbean context and also important to
Tobago researcher’s future work.

13. Makerere Africa — For large developing country perspective fron
University (MU) Uganda large content.

14. Benha University | Africa — To reduce broad generalizations about a larg
(BU) Egypt continent and to examine an African perspeci

from one of its more developed countries.

15. Cape Peninsula Africa A Southern Africa perspective having looked
University of South one in the central region and another in the
Technology Africa northern.

(CPUT)

* in-depth case-study

The programmes’ geographical locations and their scope of influence (significance
within their country or region) are diverse and providedisaful foreground for

discussing the themes that emerged from the data.
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4.4.1 Geographical locations & implications for surveying education

The locations of the fifteen sample programmes aog/slon the thematic world map
(Figure 12). Of the 15 programmes two were based in England, threeainland
Europe, two in the Caribbean, two in North America, threéfrica and three in
Oceania. Table 5 identifies the specific universities used as sample pnages for
the study and the countries in which they exist.

Language was one factor that was considered in determmngpinple for the study.
It was not taken for granted that communicating with piints from non-English
speaking countries would be unproblematic. This is not tathstycommunicating
with individuals with English as their first language would without challenges,
since obtaining data from human subjemsyield multiple layers of perceptions that
can be difficult to decipher. Hence, for all intervieseéhe interviewing process
involved respondents’ verification of my interpretation of their responseff. was
against this premise, that it was considered important totkekeeflexive approach

during the interviews since | recognised that:

interviews are social encounters and not simply passivensnef gaining

information.  Clarification is not only a practicddut also an ethical and

theoretical consideration” (May, 2001, pp. 128-129).
Language is one way of exploring connections between proggamuall but four of
the programmes are in countries where the official laggus English and the courses
are delivered in English. The other three programmesdalivered in the official
languages of their countries, Danish, Finnish, Hungarian arabi@ (Denmark,
Finland, Hungary and Egypt respectively). Some links hava [dEmtified between
former British colonies and Britain; even so, it iscalmportant to consider the impact
of that historic link and the nature of the social rel&fips that may still exist.
Europe is represented in the study by four programmes arel lHmguages. The
literature has shown that Western European countriesimeegtigated possibilities of
harmonising the education and practice of surveyors (Allan, 1998jthin this
geographical space, language is identified as only one ofadadigersities which

render harmonisation of surveying education and practicetdematic venture.

Three countries and two languages represent the AfricaertonEgypt in the North,

Uganda in the central regions and South African instheh. The historical account
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has shown that surveying practice and education have digpsessions in Africa as
they do in Europe. From the perspective of Egypt’s prominent role in ancient
surveying, it was interesting to explore contemporary sungewducation in that
country as well as others on the African ContineritVith their surveying programme
starting in 1990 (Musinguzi, 2009), the University of MakererdJganda is the
youngest surveying programme in the study. Cape Peninsula &ltyvar South
Africa is the only university in the study that does affér the highest qualification
for surveyors in its country. It does, however, offelegree that qualifies graduates as
a specified type of professional surveyor. This will beher discussed later but is
mentioned here to show the diverse representation of\@ngreducation in Africa.

The Americas are represented by one university in Canadanahe USA, and two in
the Caribbean. Canada and the USA are vast countresveeto the Caribbean
islands represented (Jamaica, and Trinidad and Tobago).ornNots the practice of
surveying diverse amongst these countries, they are alsoseliwithin the larger
countries. Considering the fifty states of the USA, shely includes only a small
representation of the diversity in surveying educatioiah tountry. The same is true
for Canada but to a lesser extent since Canada has legsiparisdictions than the
USA. Of significant importance is the consideration ofitigal jurisdictions, since
surveys, particularly cadastral, typically have stringegal frameworks which ara
dominant influence on surveying courses. The two Caribbeayrgmmes included in
the study are the only surveying degree programmes currently biergd in the

Anglophone Caribbean. Thus, this region has a strongseaigdion in this study.

Oceania is represented by two universities in its two largasntries, Australia and
New Zealand. Having these countries in the study exteed®é#th of the study from
the far North to the far South. The programmes in thdysfrom the Oceania region
include the only degree level surveying course offered in Neviladéabut only a

percentage of those offered in Australia. The counthesvever, have reciprocal
arrangements regarding qualification for surveyors (Co@@4]1). This means that
academic qualification in surveying in one counisyacceptable for professional

engagement in the other.
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Though not all parts of the world are included in the studyg#ugraphical reach in
regards to surveying education is extensive. The divarsttyis regard afforded a rich
field for exploring contemporary surveying education.

4.4.2 Scope of influence of surveying programmes

Scope of influence refers to the reach of the surveyingigdos programme in
regards to numbers of students enroledvell as students’ geographical origins. Of
equal importance is where students find employment after gradualLooking at
scope in these senses helps in coming to a clearer undergtah the impact these
programmes have on the profession within their naticmadexts.

In England, surveying/geomatics education at the undergraléwatas offered in two
universities and both are included in this study.isTdifers good scope for England
but extends even further, as both programmes recruitrggiffem other countries,
The University of East London, in particular, has atgdct large proportion of
international students since its early days as thehNeaist London Polytechnic (Allan,
Haugh et al., 2008). Allan et al., (Ibid) note that from as Hack as 1971 the
institution had students from thirty two countries. Fivetlwe listed countries are
represented in this study (Australia, Jamaica, New Zealtnmidad & Tobago and
Uganda). UEL’s programme document asserts that the programme continues to attract
students from other countries, which suggestsithagcope of influence still extends

beyond England.

The importation of UEL-styled surveying education is onesitdes outcome of having
a significant proportion of surveying academics within a tgumeceiving their
education at UEL. As an example, four of the curremes fulltime lecturers at the
University of Technology, Jamaica were educated at Norsh IlEndon Polytechnic,
now UEL (UTJ SGIS Self Study, 2009). Many of the teaching eahing activities
observed on a visit to UEL were reminiscent of methodsleyad by my UTJ UEL-
educated lecturers during my tenure as a student at UTJ. $bigates with research
findings that university lecturers tend to teach the way there taught (e.g. Dutton,
Cheong et al., 2004) and from my own experience, also whatwéee taught. This

practice can contribute to the transferring of capitalu@s and cultural practices) not
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just in teaching methods but also in knowledge and skillshesses. This transfer of
values has some resonance with what has been descsildeBwmrocentric dominance
in higher education (for example, Selvaratnam, 1988the UEL-UTJ example, the
social influence extends even further. The CollebArts, Science and Technology
(now UTJ), has traditionally attracted a large proportionstdents from other
Caribbean countries (UTJ, 2009). The UEL surveying educatitiare, therefore,

not only impacts Jamaican surveying students but also studem®ther Caribbean

countries on this secondary level. Since knowledge exchacges through social
interactions of shared norms and values (Nahapiet & Gho$898), the knowledge

exchange process also involves the transfer of values.

Of the 2500 international students enrolled in Newcastle UWsityein 2010
(ceg.ncl.ac.uk/info/), the Geomatics programme had only a smaidber of European
students and generally does not attract a wider diversityterhational students (NU
Geomatics Programme Leader)as does UEL. However, indrégdocal students,
NU’s surveying programme may have greater strength in the cultyodagdkcaf RICS
accreditation. However, there is at least one sinylan regards to professional
accreditation as a feature of capitdoth universities’ programmes are accredited by
the Institute of Civil Engineering Surveyors. The studwmhbers in both universities
are comparable with a current total population of between 1801386 students in
each programme. Both English universities perceive that graduates from
surveying/geomatics programmes have skills that are saitgntin the public and
private sectors; thus, the development of marketables sgiffresented as a prominent

value (UEL and NU programme documents, 2009).

The University of Western Hungary (UWH) is one of two unii@s offering
surveying courses in Hungary (Programme Leader, 2009). Thel Pkgramme
leader explains that surveying remains a popular option; vdaintbe seen in the over
200 students that are enrolled in their surveying programhes university targets
students for education in the more practical aspectsroéging to fill a range of jobs

in the public and private sectors. The University’s official website

http://www.uniwest.hpjnotes that its Faculty of Geoniformatics enjoys gaaations

with public and private sector organisations involved in a waee of operations

relating to surveying
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The Aalto University’s official website |(vww.aalto.fi/enj claims that its surveying

programme provides the highest level of education forestimg Sciences in Finland.
Lower level institutions, called universities of appliedesces, offer training for
surveying technicians. AU’s programme documents state that it is the only
comprehensive university unit for surveying in that countiye Hepartment offers
degrees in Geomatics and Real Estate Economics at bethindtergraduate and
postgraduate levels, and coordinates a national graduatel smmoBReal Estate,
Building and Design, a joint school for five Finnish univeesit(AU, 2010). The
surveying programme has an annual intake of between 70 and 96tstQdigkainen,
2007). Vitikainen (2007) states that interest in surveyingdeasned over the years
and the University, along with the profession, have emblaokea marketing venture
to improve the situation. The National Land Survey ofdfid employs the majority
of the graduates from the surveying programmes (Vitikainen, 20@#h over 340
municipalities and a National Land Surveys Department wigta# of over 2000,
Aalto graduates have good job prospects in the public séstdrwebsite). It is
important to note that this university has an external raadt the time of the research

60 overseas students were enrolled (Aalto academic, 2011).

The three universities in Africa service a wide crosdise of the surveying and
construction industries in each country. Senior academiithin the surveying
programmes at each of these universities provided theuatsceelated here. Benha
University is not the only university offering surveying degrearses in Egypt. The
university typically has between 100 and 150 students graduating fhem
undergraduate surveying programme annually. Graduates typicallgrmployment
in public and private surveying and construction related fiirm&gypt and other
countries in the Arabian region. Makerere Universityome of three universities
offering a degree in surveying in Uganda. Student-intake at flakbas experienced
growth in recent years and is currently at 60 studentsadignuMany of the graduates
from the programme work with private surveyors doing cadastek; but in recent

years, they have mostly found jobs with engineeringeptsj

Cape Peninsula University of Technology (CPUT) in SouthcAfaoffers a three-year
diploma programme in surveying that is upgradable to a Baclo¢ldechnology

degree (BTech) with one additional year of study. @&hother universities in that
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country offer similar BTech degrees. Graduates from thgTC&egree programme
may obtain registration for certain spedfiesurveying functions, but not as
professional land surveyors who are certified to do ¢ealasirveys (legal boundary
surveys). A surveying degree programme with a differesudaffered by two other
South African universities is required to qualify for ceéstifion as cadastral surveyors.
The CPUT programme document (CPUT, 2010) states that igggonanes prepare
graduates to fill positions in public departments and private seatgeying firms as

surveying technicians (diploma graduates) and as topograpmdaleagineering

surveyors (BTech graduates). The programme currentblsed® students annually,
which according to its programme document (CPUT, 2010), repseseril00%

increase in enrolment compared to five years earlier.

The Australian and New Zealand programmes in this studesept a significant
proportion of the surveying education landscape in the Oceagi@n. Otago
University holds a unique position as it is the only univergitfNew Zealand that
offers degree courses in surveying. This fact may beobrlee reasons that Otago
University enjoys a consistent flow of relatively largemier of students into its
surveying programme (Hannah, 2006). Hannah also mentionsritrasting trend of
general diminishing numbers entering the surveying progranmeésistralia. To
mitigate this trend, UNSW has sought to increase studeatnggmt in its surveying
and spatial information sciences (SSIS) courseslltdifierse positions in the land,
building and construction industries and emerging industhias deal with spatial
information (UNSW SSIS programme director). University of Southern Queensland’s
(USQ) surveying programme is unique in the sense that it hasua bn distance
education targeting persons already employed to the survegingtry. The majority
of these distance students require educational upgrade toydimalifprofessional

certification in Australia (USQ academic).

The discussion has shown that geographical locations ajrgorones, enrolment
patterns and links with the surveying industry were factonsidered for selecting the
fifteen programmes in the study. Two of these programmes setected for more in-
depth case studies. The reason for the case studieseandtéhia for their selection

are next outlined.
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4.5.1 Criteria for case study selections

The selections of the case studies were given muchkidgration because, as Yin
(2009) maintains, the greatest understandings of the crtieiomena being studied
depends on choosing the case(s) well. The preliminary redfisurveying curricula
(mentioned earlier), presented some evidence of sigrificamtent changes within
surveying courses and a variety of curriculum patternsarnows universities around
the world. There were also interesting variations in igfigations ranging from
highly specialised single majors to surveying/geomatics mixéd more liberal
education. Most of the programmes appeared to use traditpeddgogical
approaches with limited innovations in certain subjectsar@de level of pedagogical
and curriculum innovations was therefore one criteredus the process of selecting
cases; the prominence of the programme in local andnatienal contexts was
another; and also the geographical location of the progearfior reason of
practicality).

The geomatics programme at Newcastle University and Haetered surveying
programme at Aalborg University were selected for in-depse studies. These were
considered to be distinct in their curriculum and pedagogdiesigns and so offered
good contrasts in those respects. There were other deatat distinguished these
courses from each other and contributed to their sefe@r the case studies. Further
details supporting the selection of NU and AAU are providetieenhd of Chapter 5

as an introduction to the-depth case analyses in Chapters 6 and 7.

The data collection methods used within each of the twearels approaches will be

discussed in the following section

4.6 Data collection methods

The methods employed for data collection were baseddesiee to arrive at a clear
understanding of the cases in the multi-case study. gUsinltiple data collection
methods enabled data triangulation and facilitated ridrpngtations. They included
written and published documents, internet published informatiberview responses

from a range of stakeholders and at the deeper levelvabssis of teaching and
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learning activities. Since there were some differenoebow the two layers of
investigation were approached for data collection, theybaillliscussed separately.

4.6.1 Data collection for collective cases

Data regarding the design of the courses were primarilyinglotafrom curriculum
documents and supporting course documents. In most caseml ofardcopy
documents were obtained from the universities. In sorsesceery detailed course
information was available online from the universities audfi websites. It was not
taken for granted that the textual information obtainednfthese documents fully or
accurately represented the architectures of the programbeisg studied.
Furthermore, it was not assumed that the researcher’s interpretations of documents
would be reliable representations of the authors’ intentions or the actual nature of the
social structures being investigated. May (2001) cautionsftvatread the accounts
of a document, separate from the methods we employ tevacthis; we may suggest
that social facts exist independently of interpretatiomm the use of data from
documents, | was always conscious that there were yartimtentions present with
the authors of the documents that may not be immediat&dgnt to me. These data
were, therefore, treated as secondary, thus warrantindicason through data

triangulation.

The initial analyses of the curriculum documents wereretiore, followed up by
interviews (30-60 minutes) of programme directors or otheios@cademics within
each programme. A few interviews were done face to facthbunajority were done
using Skype. The semi-structured interviews served two rod&s: (1) to verify the
researcher’s interpretations of the studied documents; and (2) to explore underlying,
perhaps hidden, reasons for the decisions taken regardimgirreying programmes.
A schedule was used as a guiding frame for the semi-stedcinterviews. Having a
common schedule allowed for consistency in the intervfewall fiteen programmes.
The semi-structured nature of the interview questions cowfdrto broad issues and
facilitated flexibility in the line of questioning. This flexiby gave the respondents
room to dwell on those issues that they knew to be important tmderstanding of
their programme. The interview schedule was a frameworknaithich a wide range

of questions could be entertained with a level of contrat ensured that the issues
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explored bore some similarities and so could be legitipnatempared. The main

issues in the interview scheduled were:

e The nature of the surveying profession in the countrgegion in which the
programme is located. This sought for a description lef @b surveyors and
the impact of change in the discipline within the vasi@ountry and regional

contexts.

e The nature of surveying education in the country of sedeptogramme with
particular focus on curriculum design and content and pejzajapproaches

employed.
e The relationship between the University and the surveyiniggsmon.

e The perceived future of the surveying/geomatics professidntlaa role of

university-based education in this.
A sample of the interview schedule is included in Appendix A

Since the courses being investigated are professionkbaseas considered important
to include the perspectives of representatives of profesisaccrediting bodies. In
this case, there are two international bodies tffat some recognition to surveying
programmes- the RICS and the FIG. As with the programme direstitie interviews

of representatives of the RICS and the FIG were doneg usirsemi-structured
interview schedule (See Appendix B). Documentatiomflmth organisations was
also used to provide data regarding the role and functiomkesé organisations in

relations to the surveying programmes studied.

4.6.2 Enquiry methods forin-depth case studies

For deeper and richer accounts of surveying courses, faudtimuiry methods were
employed within the two in-depth case studies. Specificéitle enquiry methods
sought to understand how the students and academic staff reglodiacomplex mix
of generic and transferable skills development along thithtechnical and vocational
components required of surveying graduates. Data were, tleerefitained through
observation of teaching and learning activities as wellnésniiews of staff and

students, as well as focus group discussions with studemise §irveying courses are
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profession-based, the study was also interested in uadeisy the nature of the
influence the profession has on the educational prograramvice versa. The views
of representatives of the surveying profession in easé sady site were, therefore,
sought through semi-structured interviews. The interviewsoesgbltheir perspectives
on the impact and the relevance of educational prograntmethe surveying
profession. These interviews also allowed for an egpton of how members of the
profession perceive the development of the professiongltinis period of change.

For the in-depth case studies, specific areas were igatst using the following
approaches:

e The roles of the learner and the instructor were expldremligh observations of
teaching and learning activities and semi-structured interviefvecademics,
students and programme administrators. This was alsideoss from a design
perspective as presented in the official curriculum doctemien with supporting
information from an interview with the programme leader.

e The role of the surveying profession in curriculum depelent is explored
through semi-structured interviews of F.I.G. and R.l.Q&presentatives and
professional surveyors in each of the two countriesessmted.

e The role of the institution (university) was also consedein terms of institutional
policy and aspects of the educational and professiofiiaireu This was seen as
important for contextualizing the findings. This also pded a basis to explore
how change in the educational programme has been managed.

e Finally, other tangible evidence was sought out that could helprmng to
understandings of the quality of student learning. Studewtdpsal artefacts, such
as terrain models, survey data analyses, maps and tedtegoatis, were viewed
and questions asked about them. Intangible evidence suaritieal thinking and
spatial management skills was investigated through taeguiation of data from

interviews of students, instructors and employers of théugitas.
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4.6.2.1 Case study protocol

Establishing a protocol for the case study component oeearch was important, for
ensuring consistency in the approach used within the twe aitd to enhance the
reliability of the case study aspect of the research,(2009). The importance of this
was further reinforced by the decision to do a comparatadysis of the findings
from both case studies. This meant that it was partiguilaportant that there were
similar approaches in how the investigation was conductedthtdase study sites.
The case study protocol gave detailed consideration to tuegure to be followed,
general rules, instruments to be used, list of participaotsjities to be observed and
the questions that guided the enquiry within the case studiae protocol followed
for bothin-depth case studies is included in Appendix D. As is typtgualitative
research, the data collection experience is unlikelyutoout exactly as planned
(Stebbins, 2001 Appendices & F outline the actual observed data which show an
inconsistent number of interviews with the various stalddrs within each site.
However, there were respondents representing all the ca®gd interest, excepting
in the AAU case where students in their ninth semester wereailable, as they were
all away from the campus on their internship attachmemts shown in the tables
(appendices & F), a large amount of data was collected that allowed favliatic
interpretation of each case study. Though the protoalided a framework for
similarity in the data collection, there were still sonaiations in the number of
interviews and number of focus group discussions. Therelifées were primarily
due to the differences in the pedagogical approaches empiotyea each case study
site. The predominance of learner-led small group aetvitvithin the AAU
programme dictated closer investigation into the natfitbat aspect of the pedagogy.
Within NU’s more conventional pedagogical setting, a greater amount of the teaching
and learning activities observed were more lecturer-centre@hese distinctions
between the two case studies are further elaboratde ioatse reports, particularly in

Chapter 7 which takes a more comparative approach.
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The case study investigations were guided by questionsdétatke research aims.
The sample of questions shown here represents thecessiahe line on enquiry:

1. How is the course designed?
2. What is the underlying philosophy of the educational model?

3. What are the roles of the students, academic staffingsirators and the
profession in the educational model?

4. How do students, academic staff, senior administratorshenprbfession
perceive the impact of the educational model on leaar@ghe implications
for the surveying profession?

5. What pedagogical approaches are used and how are they pelpethed

mentioned stakeholders?

6. What are the goals of the curriculum and how do the pedagaflect these

goals?

The questions were used as a guiding frame; but in most gaxesnot asked directly
to avoid coercing respondents into focusing on areasriesest the researcher rather
than those that they perceive to be most importanttatheir courses. While there
were areas of particular interest relating to both auitrim and pedagogy, there was an
awareness that the study is primarily explorative andrtb@n should to be given to
‘surprises’. That is, respondents were asked questions such as: What would you say
are the significant elements of this programme and why do you say they afieagigfhi
If you could change anything about this course, what would it be and whyforRes
to questions, such as these, shed much light on issuesraimht that may have been

missed if a more structured line of questioning were followed.

4.6.3 Pilot study- testing & developing enquiry techniques

Since the primary research data were collected byesearcher, it was considered
necessary to test the planned data collection techniqueg legfdnarking on the actual
field study. It was, therefore, decided that a pilot studyldvine helpful for the
following reasons: to assess the appropriateness of tiae cddection methods

(interviews, observations and focus groups) selected Her study; to develop
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confidence in regards to interacting with participants; andentify areas of weakness
and strength in the techniques used. The strategy adopsetb watically reflect on
each interview before moving on to the next. This raflecincluded transcribing the
interview, listening several times to the audio tape and getéadbfick from the
interviewee for their impressions of the effectivenetshe interview; all of which
were critical components that aided me in meeting myctibgs. This process
facilitated the improvement of questioning and gate-keeping wpobsithat kept the
discussion within the bounds of the research interesbutitbverly constraining the
participants from expressing what they perceived to be ratestant in a study of this
nature. | identified, as an area of strength that |atde to draw on my experience as
an academic in my interactions with other academics. dreated what appeared to
me to be a relaxed atmosphere that allowed the pariisip freely disclose
perceptions and opinions without fear of reprisals. Thadamics who were
interviewed in this pilot were all experienced researctssie of whom have
conducted research that adopted research strategieddyethp My preoccupation
with covering issues that | presumed to be importard dantified as a potential
weakness, as it could limit the participant in focussingseunes they consided most
relevant to the broad area outlined by me. From this ¢ygeedback, | was able to
make useful adjustments to the semi-structured questitosklinto interviews and
had an enhanced ability to provide guidelines for discussion \Wstéing for key

and relevant issues raised during the interview.

The pilot involved half-hour interviews of university acadeand administrative staff
and students. The academics interviewed included two survagadgmics from the
University of Nottingham (UoN), one surveying academic fromvbaestle University
(one of the case study sites); three UoN senior acadamiolved in both research
and administration in civil engineering, economics and igg¢reademic programmes
in the university. It also involved observations of teaghand learning activities in
civil engineering surveying lecturers and field work as wellttas application of
problembased learning (PBL) by students at two levels in UoN’s graduate entry
medical programme. The observations of the PBL aessiere followed up by focus

group discussions with the students and interviews with RBt facilitators.
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Additionally, two students from the observed surveying elds civil engineering

were interviewed after their lecture.

Even though my experience as a surveying lecturer has dllowenany opportunities
to observe students in both classroom and field settinggcéiped that my current
research interest required different observationalsstitin that of a teacher. With this
in mind, | was able to assess and develop my observational dlrihg a one week
field surveying course that | attended during the first yeanyo$tudy.

The pilot exercises reinforced my perspective as itegled how profession-oriented
education is organised and developed. This process has helpgeamdhst within
academic specialisations, there is a range of influencotgr&a An understanding of
how the education programme functions and the impact ibhake profession, is
seen to be most effectively done by understanding whkethstakeholders are. Also
of importance is giving consideration to the roles pdalyg these stakeholders withan

professional education programme.

The pilot study was an important component of the study hielped to create a
reliable structure within which the study could be conductes discussed, it
provided valuable information that was useful in enhancing itfeur of the data
collection. Another important aspects of the study vibee ethical considerations

given to protect the research subjects. This is discuissbd following section.

4.7 Ethical considerations

Important to social research is the acknowledgement teattearch subjects are real
people involved in authentic social systems and should begbedt from harm
(Bogdan and Biklen, 1992) that may result from the studye ifportant issues of
informed consent, confidentiality and consequences ameditby Kvale (1996) were

carefully considered in the design of this study.

The human participants in this study included university stedamil staff (academic
and administrative), and representatives of the survgyinfgssion. The views of

students and staff were solicited regarding the nature agpactnof the educational
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system within their universities. Surveying professisnakre asked to state their
opinions about the impagif the universities’ programmes in the preparation of
students for the profession. Hence, consideration was gwethe likely effect
participants’ responses may have on stakeholders of the universities amidtession.

To ensure that all ethical procedures were followed the gilaty was submitted to
the Research Ethics Committee (REC) in the School of Educdahe University of
Nottinghamard after review, approval was granted to proceed with the studiynwit
the guidelines indicated in the plaithe REC operates in accordance with the
Research Ethics Framework (ESRC) and BERA’s Revised Ethical Guidelines for
Ethical Research (2004) principles. Data collection onlycgeded after careful
consideration of potential harm to participants and odtekeholders as a result of the
study. Being satisfied with the plan to guard against sutdnpal harm, the REC
granted ethical approval. The participating universitiesedjto the terms as outlined
by Nottingham Universityy REC through the informed consent of the representatives

of those institutions.

To ensure that the principle of informed consent operdiesughout the project,
information sheets (Append®) were provided to all who participated in the study. It
was made clear that: transcripts of recordings would bé feseresearch purposes
only; the identities of the participants would remain anamysnunless agreement is
obtained from the interviewed person that authorisesigbeof either the names of the
persons, their position held in the institution or the @amof the institution; and
confidentiality in the publication of findings by the resdeer would be maintained as
far as possible. It was acknowledged that disseminationimvaywe some risk of
identification; which was clearly explained to participant&ll data were stored
securely with names of students, lecturers and univetsigged. Subsequent to data
collection, it was considered useful to include the nanmdiseouniversities to increas
readability and coherency in the writing. Permission vedwained from all

representatives of universities mentioned to publish tlaeres in this thesis.

In an effort to reduce the perception of threat to thetatipn of the universities being
used in thein-depth case studies, | sought to obtain an understanding gttiezal
culture in Denmark and the United Kingdom. Through a pilot studitained some

exposure to techniques for interviewing individuals within cuiutet were broadly
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unfamiliar to me. It was important to show respect to the partigpant in so doing,
mitigate the likely defensive stance of the staff and stgdehd may desire to protect
the image of their institution. My aims and methodsenmade transparent through
the holding of briefing sessions with the participanks.these sessions, | reinforced
the fact that my study was more about coming to an utashelieg of the educational
processes rather than making a critical assessméig.was supported by inviting the
universities and the profession to request access to the dafmdings that referred
specifically to their programmes and to the final thesis deotirapon completion of
the study programme. Only two of the programme represesgaindicated an
interest in reviewing the aspects of the thesis that nthiext mention of their
programmes. Plus, respondent verifications were providecewiguired. During the
analysis phase, it was decided to use alphanumeric codepresent the quotations
from programme representatives to maintain some amouahariymity since there
was no perceived benefit to disclosing finformation. The codes ‘PD#’ or ‘PR#’
were used. Specific numbers were assigned to particularapnogr directors (PDs)
or other programme representatives (PRs). These nanhedped to differentiate
between respondents without revealing their institutioris. a few places it was
considered helpful to specify the actual source (e.gigeet of FIG) where it was
believed to offer some strength to the argument. Moreowemigsion was granted

from all individuals who were identified.

Though described in a fairly linear pattern, the research gsatid not logically flow

from research design to ethical considerations to datactiolh to data analyses.
Rather, it was a reflexive process that moved betweewnatigus facets in numerous
criss-crossing layers. Having discussed data collecticategies and ethical

considerations, the next section will discuss the aicalyiramework used in the study.

4.8 Analytical framework - qualitative data analysis

The research findings resulted from a mix of data cangisif documents, interviews,

observations and artefacts. As is typical of cagdystesearch, a substantial dataset

was obtained from the multi-data sources within each ¢dm, 2009). During data

collection, there was no desire to reduce the dataset samh new layer of enquiry

provided a deeper pool of data from which to do the final setectTo make the
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analysis possible, there needed to be a systematic appoveards sifting through the
voluminous data and targeting those aspects that wouldldsstto some useful
findings. Since the study had a primarily explorative apgino there needed to be
room for ‘the data to speak’ (Ospina, Dodge, et. aR008). That is, there needed to be
allowance for surprises to emerge as well as room for tleetdatonfirm what may
already be known or assumed. There was a desire tooime way of describing the
systems of surveying education in the various contexts withesemphasis on the
relationships between they ‘players in this field’ (using Bourdiels metaphor).

Hence, | decided on an analytical approach that, like tteeatdlection strategy, was
multi-layered and that drew on information known to me as a practitjone
documentary evidence about each programme in the study andnteractions with
individuals and groups of individuals who represented variopscés of the studied
phenomenon. This complex processing of data involved mowingnd out of
analysing data from the various data sourthis was deliberate as it provided for me
a greater sense that | was drawing from the various sofwcea more holistic
outcome. This is an approach with features of what De(2009) describes as
interpretive interactionism in the sense that it weasteas from different sources to
create a coherent interpretation of something complexrthermore, this analytical

approach allowd for a simultaneous consideration of practice and theor

In a real sense the analysis of the data was on-goingghout the research. This
‘analytic induction’ (Goetz and LeCompte, 1984, p. 179) meant that as data were
collected, there wasn-going speculation about what was being observed and rdporte

This led to further investigations and new questions in inteszie

Using key elements of interpretive interactionism allowedcfareful and systematic
analysis of the data, resulting in complex layers ening and interpretations of the
findings beyond the superficial. This provided the basis wploich an illuminative
and substantive account could be given of the studied ple@om Notably, this
analytical approach allowed for the exploration of themasorder to interpret

meaning and to generate rich depictions of the reseataigsgCousin, 2008

140



4.8.1 Thematic analysis

Close examination of the transcripts from the intervi@iigshe fifteen programme
representatives, along with examination of the currrnulocuments from all the
programmes indicated recurring issues that could usefullemesented under four
major themes. These issues were used to guide a themdygisanathe findings. As
explained earlier, some Bourdieuian concepts were usedistralte the relationship
between various agents in the surveying education field.s Thlped to make
distinctions that are primarily context-dependent.

The curriculum and other documents were carefully studiaké interviews with the
programme representatives. Some curriculum documentadedo very detailed
information that described the structure, aims and abgsciof the courses. Some
even provided information on pedagogical approaches used, msséseethods and
other information associated with student and graduate exges and opportunities.
The less detailed documents offered lists of subjectsirwihe courses and brief
backgrounds to the programmes. Hence, the interviews wditheanics representing
the latter group, involved more detailed questioning and probamgecning the
curriculum structure and the pedagogical approaches adopidw® programme
representatives, from the programmes with greater dewted information, were
interviewed on similar issues. However, with these internaswé was able to more
quickly delve into deeper underlying issues that motivate ase dzurriculum and
pedagogical decisions. This meant that follow up interviews \gss common with

representatives from this group.

4.8.2 Extracting themes

A matrix of selected features from the programmes was wmtst using seventeen
fields initially. These included: Course Title(s), Qualifioat Pathways,
Administrative Location, Duration of Course(s), Year gbeanme Started, Name
Change (from-to), Basis for Professional Qualification, idatation Requirements,
Core Modules, General Modules, Total Credits, PractiCalmponent, Policy
(Government) Influence, Lecturer Qualifications, Accredita Status & Professional

Affiliations. Some features were subsumed in others tare@ghmanagement of the
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data and this resulted in seven fields: Programme Offeén@airation, Enrolment,
History of Programme, Curriculum Type & Pedagogical Apphes, Resources
(material and human), and Employment and Industry LirfkseAppendix G for an

extract of the matrix.

The curriculum documents provided most of the informatieaded to populate the
fields in the matrix. Some issues of interest sucthasmpact of government policy
on the surveying programmes were difficult to determine bedhes@&formation was
presented in different ways in the documents and omittethers. Where policy was
inferred, | did not make a decision on how to describe itl tiné interviews of
programme leaders were conducted. The matrix, evenanigiv cells unpopulated,
provided an effective way of looking at related featurahefifteen curricula together.
This helped to show patterns of similarities and areasd# wariation.

In addition to the identified features of interestarirthe matrix, | was able to reflect
on the interviews as a collective, since they alllengal similar issues of curriculum
and pedagogy, along with how these are perceived to relat®rtoin the modern

surveying/geomatics industry. Particular questions sparkedssigpeed and detailed
responses from many of the programme leaders and acaderhesssues raised were
flagged as possible themes for discussions. Questionssicdtagory related to: (1)
the structure of surveying curricula; (2) the relevancsunfeying education to work;
(3) pedagogical practices & innovations used in surveying progesm(4) the issue
of the geomatics paradigm and its implication for eyivg work and education; and
(5) conformity of educational strategies with others detssf indigenous cultures.

From the above mentioned, four major themes emerged:
I.  Curriculum Architecture
ii. Pedagogy
iii.  Geomatics Paradigm

iv.  Academic-Vocation Dichotomy
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4.7.3 Approaches to analysing curriculum-related data

In analysing differences between the fifteen curricuila, @rchitecture of the curricula
in terms of the content composition was first discussHtese were initially explored
based on the information from the curriculum documentsjule outlines and syllabi.
The findings were verified using data from the interview ©epss. This verification
was important since similar module titles do not necdgsapresent similar content
composition nor do they necessarily have the samenases. Also, modules may
have different titles but represent the same cont&here syllabi and instructional
plans were available it was fairly simple to judge the degree tohwhbdules of
similar titles were similar in content and focus. Thes&e available for most
programmes and so some degree of analysis was done baglisis To illustrate how
module titles can be deceptive, two quotations from tiierview transcripts are
included. Both quotations were made in response to a questiontabaspecialisation
focus of the curriculum relative to more generic subjeahd represent part of a wider

investigation of the curriculum.

Mathematics has changed in the programmes to reduce the amount of perhaps
the broader based mathematical theory to increase the emphasis on the
mathematics on particular applied areas of surveying mathematics. Surveying
mathematics is taught by a surveying lectuf@&@D5]

We actually call it [the mathematics taught to surveying students] survey
mathematics but all the students in the Faculty of Technology use the same
engineering math book so they basically do the same Math. It really is not
mathematics specific to surveying studefBR13]
These responses related to how mathematics is positioiteth whe surveying
curricula. It was a strategic question, given that surve@rgpimetimes described as
applied mathematics and that a good background in pre-unyvensithematics is
desirable for entry into all the surveying programmes studi€dirthermore, the
responses demonstrated the potential imsknaking judgements about a curriculum
based only on module titles and abbreviated module desosptioWhereas one
university’s ‘surveying mthematics’ refers to specialised applied mathematics, taught
by a surveying academic, the other used a similar title to mgr@smore generic

mathematics.
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The analysis of the architecture of the curricula m to in-depth case studies was
based on a framework derived from Hawkins and Graham (1994), whosad that,

if curriculum were to be the working out of a quality pleren:

...attention must be paid to its architecture, or the ordered arrangement of the
parts of the system. The parts of the plan musud®lhow teachers are
deployed, what content will be called for, through what processyhich
groups of students, for how long, and where they are nigrcence with the
values held in high esteem by the planners. (p. 44).

Within this aspect of the analysis, the curriculum cantemposition and process are
firstly considered. Secondly, the analysis exampregramme durations, followed by
considerations of the implications of these aspectsefinalysis for curriculum. The
roles, responsibilities and dispositions (habitus) ofatedemic staff and students are
explored under the separate, but related theme of pedagegy.consistency with
Hawkins and Graham’s concept of curriculum architecture, consideration is also given
to the degree to which the examined features are in congrueticéhe values of

those held in high esteem by curriculum decision makers

4.9 Summative statements

This chapter explained the connection between the variopsciss of the study.
Importantly, he relationship between the researcher’s ontological stance and the
chosen research methodology was established. Thiséafdundation for explaining
the enquiry methods and the analytical tools adopted.a Dangulation and the
reflexive approach to managing the data and analyses arectnadfdered to have
enhanced the study’s reliability. This is particularly so since data were obtained from
multiple sources within each case, reinforced by a faygred analysis. The first
level of analysis follows with a focus on the findingsnfrahe fifteen studied

surveying courses.
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CHAPTER FIVE
COLLECTIVE CASE STUDIES:
FIFTEEN SURVEYING/GEOMATICS PROGRAMMES

5.1 Introduction

In this chapter, the findings from the collective casteudy of fifteen
surveying/geomatics programmes are presented in a theamatiigsis using the four
major themes described in the previous chapter. Themee®n of the findings
portrays issues that are impacting contemporary surveyingaeolu@s presented by
the empirical data. Furthermore, the findings are aimed at modelling the variou
approaches to education within the discipline (see ch&pteThrough this process,
underlying principles are explored in coming to a deeper unddistpof the critical
elements that arelater considered in proposing an improved model of

surveying/geomatics education.

The chapter offers some breadth in understanding ther iigld of contemporary
surveying/geomatics education. This broad account faraseful background for the
in-depth case studies that will provide a richer account efettucational strategies
used in two of the programmes identified as employing dist#trategies. The
breadth that this chapter offers refers to a wide vieflvwhat incorporates
surveying/geomatics education in the context of the untyersurses selected for the
study. While there cannot be a legitimate claim of a usalguicture of the field of
study, a fairly extensive mapping of contemporary praatic¢be fieldis derived from

the breadth of programmes included in this collective sasdy.

The findings in this chapter are based on documentation the fifteen programmes,
transcripts from the interviews of programme represemimind representatives of the

surveying professian

5.2 Theme |: Curriculum architecture

Under this theme, various aspects of the fifteen studiedcolar are presented. An
understanding of the design, structure and functions ofuhgcula studied provides

some answers to the questioRlow can the educational strategies used in
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surveying/geomatics courses be distinguishdeifstly, three aspects of curriculum
architecture are considered, as they have particlé&rargee to this study based on the
empirical data. These include three of the featuresuoficulum architecture as

described by Boyd and Dunlop, et al. (2pO8tructure, course duration, and

curriculum change drivers.

5.2.1 Curriculum content structure

The historical account of surveying education (Chapter 2)odstrated its evolution
in many countries, from an apprenticeship systenformalised university-based

professional courses. This shift in approach to educatinfggzional surveyors has

been well established for many years in all the countresented (s¢gable 5. A

look at the structure of their curricula will demonstrateaa of similarities and some

distinguishing features in how the curriculum contentriscsured.

Interestingly, large components of the programme documamisthe programme
representatives’ interview responses related to curriculum content streictur
Distinctions in curriculum structure were made basedutnjest composition, length
of programme and the emphases given to specialised sugestss general education
subjects. From these, curriculum models of existing simgégeomatics programmes
will be derived and further analysed the discussions in chapter 8. This layer of
analysis is an important element of the systematic ldpreent of a proposed

improved educational model.

A large majority of the fifteen courses had relativiilye, if any at all, emphases on
general education. Conversely, a significantly greatghasis on discipline-specific
subjects was evident.This specialist emphasis was assessed at two levels: (1) by
comparing general education elements with surveying/geomaticficsmpdements;

and (2) by comparing intra-geomatics integration.

Core surveying vs. general education elements

The curriculum documents, supported by programepgesentatives’ interviews,
representedontent compositions within the programmes as either ‘highly specialised’
or ‘specialised with integrative elements’. These categorisations relate to the makeup
of core, generic and elective elements and are ilkestria Table 6. Also induced in

the table is also an indication of where each progransneonsidered to be
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appropriately placed based on its content compositicghesmphasis. Additionally,
two examples are included to elaborate the distinctioaslembetween the two

categories (highly specialised and specialised with integraspects).

Table 6 : Curriculum categorisation based on content specialisation emphias

Highly Specialised Specialised with Integrative Aspects

NU, OU,UEL, UNB, USQ AAU, AU, BU, MU, NMSU, UWH, UNSW,

UTJ, UwI, CPUT

e High proportion of specialised
modules.

e Fairly high proportion of specialised
modules

e Cross-disciplinary & more generic e
modules are slanted towards

Generic and/or cross-disciplinary subject
included without applied

surveying/geomatics applications
Example

UEL: of 7 level 1 modules 6 are
clearly specialised and one a more
generic Quantitative Methods but
taught with a specialised applicatior
emphasis. Of 10 level 2 modules, 8
are clearly specialised and 2 more

surveying/geomatics requirement
Example

UTJ: of 8 first year modules 4 are
specialised and 4 general education
(sociology, communication, mathematics.
and information technology).

Of the 8 second year modules six are

specialised and 1 general education
(mathematics) and 1 cross-disciplinary
(elective)

general but with surveying
application emphases.

Most modules are taught by
surveying lecturers including
‘surveying mthematics’.

Only specialised modules are taught by
surveying lecturers

‘Highly specialised composition is assigned where a high proportion of the
curriculum is made up of modules that are surveying/geomspiesific or general
education subject such as mathematics and managementpedtalsed application
focus. One such programme composition is illustratedrigure 13 which shows

over ninety percentage dedicated to surveying/geomatics sprfects.

Using the stated criteria, the UEL programme is an exangblgprogrammes
categorised as hifjh specialised. Correspondingly, the information providedhie

curriculum documents, corroborated by the programme diretmwiew, showed that
of 18 modules, 12 to 14 are discipline specific, one is gemshatation and the

remaining 3-5 are from non-surveying specific subject areahdoe clearly stated
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applications to surveying/geomatics €ganagement studies in geomatiaad‘legal
framework for geomaticYUEL Student Handbook, 2009). In the UEL case, the high
specialist focus was further strengthened by having some pessalsed modules
such as ‘management tadies’, taught by surveying lecturers as their programme
representative stated:

Management studies and mathematics are taught by surveying lecturers. For
us, these modules are specially geared for our students. [PR]

Figure 13: Chart showing distribution of programme content in regards to
discipline-specific subjects and general education subjects (UE

General
Education
Subjects
6%
General Ed A
Subjects with
Applied \
| Geomatics Focus \
0,
i 22% * Discipline
/ Specific
Subjects
72%

Although the module compositions in the fifteen programmifered in some
respects, five of the programmes were categorised as lugébtyalised. The OU and
UNB models are also used to illustrate high specialisatigvhile the OU curriculum
showed a predominance of specialised subject focus, tvavadiffes are noted relative
to UEL. At the lowest level in this programme, there was gregbpomunity for
cross-disciplinary studies through a system of electiv€3J (programme
representative). As such, these modules may be egl&oim other disciplinary areas

that interest the students. Also, relative to thi#. Whodel, OU’s offers more general
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education even though it maintains major emphasis onadjged surveying subjects
beyond the first year.

Another contrasting mode UNB’s curriculum which has two core categories: a core
of basic engineering subjects and a core of more discippeeific subjects amongst
which mathematics, computer science and general sciencdis@@ along with
geomatics engineering subjects. A small component (10%gdgated to what the
programme document described ‘technical electives’, which are highly specialised
areas such as ‘oceanography for hydrographiargeyors’. A similar amount is then
reserved for what the document describedrelevant practical experience approved

by the department” (UNB Course document, 2010). With subjects such as mechanics
and a few that include major design components; the progea unlike most in the

study, hasnengineeringflavour which justifies its title “Geomatics Engineering’.

In spite of the high specialist concentration foundunveying programmes, the data
showed that the majority of programmes offer a limitecbamh of non-surveying
modules without explicitly stated surveying applicatioriBhe UTJ example shown in
Table 6 is a typical example of the programmes listed in ¢hiegory. Interestingly,
the NMSU curriculum, which is accredited as an enginegningramme, stands out as
having the largest proportion of its curricula dedicategetoeral educationSimilarly,
Figure 14 shows a relatively large proportion of the NMSU programme dégticto
general education and a smaller proportion to surveying esrgigespecific education.

This represents a more liberal approach relative to thex ptogrammes in the study.
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Figure 14: Chart showing distribution of programme credits in regards b
discipline-specific subjects relative to general education subjesc(NMSU)

General Discipline  \
Education Specific \
| Subjects (Surveying
; 37% Engineering
\ ‘ Specific)
\‘ Subjects

\ 48%

General Ed
Subjects with
Applied Surveying
Engineering__

Focus
15%

It is acknowledged that the labelling of subjects/modudes ‘specialist’ may
overshadow underlying non-discipline-specific knowledge and skaéliselopment as
are often referred to as ‘generic’. Comments from the programme representatives
suggest that even within robust disciplinary focussed curriouteie generic skills are
embedded.

Within several of our modules we have what we call enabling skills. At level
one these include elements of research and academic integrity. At the higher
levels these include research skills and employability skills. [PD5]

We don’t specifically teach generic skills but the nature of the course does

mean that students build those skills anyway. [PR8]
As have been stated in the literature, activities sischroup work and active learning
as done in practical exercises (evident in all fiteemgpgmmes) are likely to build
generic work-related skil. However, outside of observing hiegc and learning
activities, there are limited data to explore generic sHigelopment beyond what is
explicitly stated in the documents consulted. The degreehich generic knowledge
and skills are embedded in the teaching and learning of discgpeefic modules
will be further explored in the more in-depth case stuf@spters 6 & 7). This is
considered more appropriate for this deeper layer of thtysis since thse case
studies involved observations of pedagogical activities alb age interviews of

students and lecturers.
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Comprehensively, when the number of specialised moduésmpared to the number
of modules described as general education; this suggests a higbrtipro of
specialisation across both categories showraiole 6. That is, the disciplinary focus
in both the highly specialised and integrative content coriposi represents an
overall high concentration of discipline-specific contenmost of the studied courses.
This suggests that disciplinary specialisation is a maggital within the field of

surveying educatian

To address another aim of the stuthe impact of the geomatics paradigm, the nature
of the disciplinary focus is further explored in redatito the level of integration
between the various facets otognatics. The wider impact of the ‘geomatics

paradigm’ will be explored later under a separate theme.

Intra-geomatics integration

Having already established that general education subjects mpresminimal
component of most of the programmes in the study, tiadysis movedo another
level to dissect the discipline-specific componentshef ¢urricula. As discussed in
chapter 1, intra-geomatics integration refers to the@errcomposition of traditional
surveying knowledge and skills and the newer technology-induesdeats such as
GNSS, GIS, and Remote Sensing. This composition is examisid similar
classifications as in the preceding discussion: ‘Highly Specialised’, ‘Integrated’ and

‘Mixed Approach’ as a hybrid of the first two classifications.

The category deséxd as ‘highly specialised’ comprises those programmes with a
relatively limited exposure to the wide range of subjectsfdibunder the geomatics
umbrella. Students in this model, after the first yadhe programmes typically move
into distinct specialist areas such as Measurement Scigmgg, GIS and Land
Management. The transition into the specialist fieldsldv@rdinarily mean that the
other areas are either dropped or have significantly redoced §o that very narrow

specialised competemsare developed in the selected area.

Based on the stated criteria, high specialisation was mvide five of the
surveying/geomatics programmes (Jeble 7). Responses from representatives of

the surveying profession, compared to responses from programapresentatives
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within this classification, showed important differenceshe perceptions from both
groups. Whereas, representatives of large geomaticaiseijans indicated interests
in graduates with highly specialised education, smaller fitlna¢ engage in wide

geomatics activities showed less interest in graduateshate been educated in a
highly specialised manner. Two comments demonstrate radigtction in expected

graduate skills from the two types of surveying/geomatics ora@onis:

We often look for graduates who are very good at specific areas such as
LIDAR or Remote Sensing or GIS but we often get people who can do a little of
everything and that does not work best for us. [Partner in large European
geomatics organisation]

We look for well-rounded people. What we would not be terribly interested in,
are people who are very specialist in any particular aspect of geomi@gcs.
would prefer people joining our business who have a broad, rather than a
narrow knowledge base. The people we are producing in the universities in
this country in geomatics are too narrow. [Principal, Small UK surveying
firm]

Comparatively, a large proportion of programme represgatasupported a broader

geomatics education without stating considerations for tangekets. The following

two comments illustrate this finding:

| try and dissuade students from looking at geomatics as narrowing option. |
show them the syllabus and say here it is you are doing everything from land
law to geophysics. You are doing a wide range of stuff. [PD1]

Industry has narrow ambitions just to meet their specific and sometimes

transitory needs but we are educators and we must look beyond those narrow

requirements and strive to provide a sound education for our students. [PD4]
Notwithstanding these populatews, one PD’s comment demonstrates how course
emphases are determined through a collaborative procesgdmetindustry and

academia.

From the feedback we are getting from them (industry), they would like us to
stay concentrated on those aspects of boundary surveying with knowledge of
LIS and GIS but not trying to concentrate on those areas. We have to show
that our students are capable of doing what the industry demands. [PD6]
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Notably, the relationship between these two agents emergethapr theme. Thus, it
Is further discussed later, in this chapter, under the eéheotation-education
dichotomy

However, before moving on, it is important to discuss thegmaisation of courses
employed. Categorising a programme as highly specialiseubtisas simplistic a
distinction to make as may be suggested. For examplsp#ugalist field of MS often
includes the application of a number of techniques such @&SGRhotogrammetry
and Remote Sensing, which individually, are classifiedp&gialisations in their own
right in some contexts. Thus, it may be possible to sigiamn MS and still be
exposed to other components of the widesngatics spectrum. NU’s programme is
considered to be highly specialised because the MS and GIS dravpspecialised
arrangements for the last two years of the programrmespite of this, the programme
document shows th&tU’s students may earn a MS or a GIS specialised degree but yet
have been exposed to a broad range of knowledge and skilks ather specialisation.

The UNSW case illustrates how perceptions about marketratngand market trends
along with students aligning themselves with these perceptian be determinants of
the level of intra-gomatics integration. As UNSW’s PD stated, prior to 2010, the
university offered a Bachelor’s Degree in Surveying and Spatial Information Science
that integrated traditional surveying with elements of GIBie decision to change
from an integrated programme to two distinct specialisaticass grounded in a desire
to cater to market demands and to students’ interests which relate to their career

ambitions. This point was elaborated by the PD:

. we did not have the flexibility to say this is a core requirement for the
surveying programme, you have to do survey camp, you have to do a ndimber o
basic surveying courses just like everybody else will do the basic GIS courses,
the basic remote sensinguese, .... And there are a few electives in the latter
year if you want to do an extra course here or there. But fundaipahtl
core education had to be from the surveying perspective and the various tools
that are now part of the modern surveyor...we believe we have lost students
who did not want to do a degree specialising in surveying with a few options.
There was some logic in separating these two degrees because thexe was
separate market. In our marketing we will be emphasising the differences
between the two, one being tied to civil engineering, infrastructure and in the
land and land development and the other would be geolT.
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As a resultUNSW now offers two distinct specialisations with a mostiynmon first
year and a significantly more specialist concentratiothe remaining three years.
However, labelling the UNSW programmes as highly specialised Idepnatic since
the students may make their education less specialisethare intra-geomatics by
choosing electives from other areas. This was expldiyetthe programme director
who offered an alternative way of looking at surveying specialisatiRather than
specifying distinct areas, he suggested that it may be usefal to specifiemphasis

There is a significant overlap even though we believe there are different
markets. About 70% of the courses appear in both programmes either as core
or electives. This reflects the fact that the modern surveying practice cannot
divorce itself from the new tools of geoinformation and remote sensing etc. It
IS more a question of emphasis rather than distinctiveness. [PD]
This illustrates that specialisation or emphasis iw&ein different ways. To further
demonstrate differences in specialist focus, the USQ maslldeked at. USQ offers
two specialisations for its 4-year full time programngesrveying and GIS). It is
categorised as highly specialised because of a large numhb@odules that are
specific to each major after the first year. Basethenmodule listings in the Student
Handbook (University of Southerland Queensland, 2010), in teeyiar, seven of
eight modules are common to both specialisations. Howévercommonality is
significantly reduced in the second and third years with Bagmg only two common
modules of nine. The fourth year shows five of seven fesdtommon. However,
some of the modules that share module titles such as ‘Professional Practice 1 & 2” and
‘Research Project 1 & 2’ may be specific to the major focus and so could be listed as
specialised also. If that were done, the commonality dvbealreduced to two of seven
modules. On this basis, the USQ programmes are considategbdsed as highly
specialised.The programme representative stated that the highdéetlident interest

in both specialisations is the primary reason for k&pthe courses distinct.

Because we have enough students for subjects to stand on their own, we have
had less pressure to sort of blur between what people would think of as
Surveying and what people would think of as GIS and Remote Sensing and
other generalised spatial things. RJP

This comment implies that maintaining narrow speciatisais more desirable than

integrative curricula within the USQ context. This cdpétBo has some resonance
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within the UNSW context as suggested by its programme leader’s comment (quoted
earlier), and shows a commonality that may be due torluat linkages within that
common regional context as alluded to in Chapter 2.

As a second category, an Integrated Model defines a dumicin which various
aspects of geomatics are taught within the programme &vals without offering
highly defined specialisations as previously described. Thigdlgsidescribes the
type of structure that existed at the UNSW as mentioneresrihis section. It does
not mean that the emphases on all areas are equaltbat that the elements of the
newer aspects are taught as required subgditisugh typically, the surveying aspects

may be dominant.

Table 7 illustrates the five programmes that are considered hmsigarised as
integrated. UTJ, for example, teaches traditional sumgeat all four levels of its BSc.
programme and integrates more modern aspects eithen withiraditional subjects or
add more modern subjects like remote sensing and GIS muwyagpoints in tk
programme. This was also found to be true of UWI geompatiogramme and to a
lesser extent, the MU, NMSU and CPUT programmes. Relatvehe other
programmes in this category, these latter three hawar@wer range of subject
offerings. NMSU’s programme director explained that their programme emphasis is

primarily influenced by industry demands

We mostly concentrate on boundary survey. We have what we call Land
Information System (LIS) in the programme and we have a required lower level
course and an elective as an upper level course. Our outside advisory group
would like us to stay concentrating on boundary surveying with knowledge of
LIS and GIS but not trying to concentrate on those areas.
The third classification is described as the mixed approathepresents the curricula
that offer a period of generalised geomatics studies analnamst equal period of
specialised studies ia sub-field of geomatics. The OU 4-year BSc surveying
programmes is considered best placed in this categbcpveérs basic surveying in the
first year along with general education subjects. Tdwmd year offers a range of
traditional surveying modules along with introduction to GIhe third year offers

some higher level surveying modules and allows for thenbéy of specialisation
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through a limited number of electives. Th& year offers a greater number of
electives for strengthened concentration on specialisatio

In contrastto the other contexts in the studyMaster’s degree is the requirement for
the professional surveyor in Denmark and Finland. Hetioe, AAU and AU
programmes are considered in this study as five-year golngaodels. Within this
framework, the 3-year BSc component represents exposthre wide geomatics field
followed by two years of narrow specialisations in the M8mponent. Thus these
programmes are classified as having a mixed specialisatios.fo

Another interesting arrangement is seen in the BU pnogeathe first year is generic
across the Engineering Faculty which includes electric@chanical, architectural,
civil and surveying engineering. The specialisations foretliee disciplinary areas
start at the second year and continue for 4 years. réiogpto the programme
representative, surveying students at BU do a single degreeinga wide range of
geomatics sub-fields:

The preparatory year is a must before they [students] specialise. véyisgr
we expose our students to all the directions so there are no specialists at this
stage. They can dedicate their studies in a specific field like Geodesy or
Photogrammetry atie Master’s level. [PR]
Based on the module listings from the BU curriculum documieom the second to
the fourth year of the surveying engineering specialisatiomide base of geomatics is
included along with engineering modules similar to those setreiUNB and NMSU
courses. Table 7 summaries the elements of these models and illusuia¢ee each

programme is considered to be best placed based on & ctigdria.
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Table 7: Classifications of surveying/geomatics curricula

Model title | Highly Specialised Integrated Mixed Approach
(NU, UEL, UNB, (CPUT, MU, NMSU, UTJ, (AAU, AU, BU,0U, UEL
UNSW, UWH, USQ) UWI) (major-minor or joint

options))

Model Students are given Several aspects of A longer period is

description | limited exposure to the geomatics (e.g. surveying, dedicated to a generalist
wider geomatics field remote sensing, focus with options for
but after the T year photogrammetry, GIS/LIS, specialisations (single or
chose between hydrography, planning, combined) in the senior
specialisations and  land law, land year(s) of the programme.
focus on that narrow administration) are This optional element in
area for the majority  integrated in the entire some programmes is
of the course. programme. The specialis facilitated through a syster

areas are not done at all  of elective subjects.
levels of the programmes
but none is optional.

Most cited Develops strong Develops generalist Develops both generalist
advantage specialists competencies and specialists
competencies

Most cited Graduates not able to Risk of not being able to g Varied approaches to

disadvantage| link knowledge to in depth with any area integration make it difficult
related areas because of the diverse to determine what
content. combinations may work
best.

The AAU’s innovative curriculum (to be discussed in more details as one of the in-
depth case studies) emerged as the most radical in regardw titnén distribution of
general education and specialised education is undertakeseniér academic from
this programme suggested that the problem-based approach toiregstatients
facilitate holistic preparation of students for the syivg profession. He identified a
shift from the technical focus to a more managerial fagsisan important element

within their educational system.

This swing | am always talking aboutfrom measurement to management, is

all about education. There is a need to include the more managerial aspect of
the surveying discipline into the programmes. So in a sense this meang leavin
the very engineering approach to surveyingo include more of the
administrative, managerial sides of our discipline related to the social
sciences. [PR1]

This comment represead an unpopular perspective among the interviewed

programme representatives. A reduction in the techfacak was generally seen as a
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threat to an education that is relevant to surveying practitee majority of the
respondents shared the view that surveying education shaogidlyrihave a
disciplinary emphasis if it is to adequately and effectiygpare students for work.

We are a professional school, so we put ourselves on par with lawyers,
dentists, pharmacists, doctors and so on. We don't teach particular generic
skills but the nature of the course does mean that they build those skills

anyway. [PRg]

We are a professional programme and so we cannot get away from having a
narrow focus. [PD4]
The empirical evidence demonstrates wide support for maingai surveying
programmes heavily weighted towards specialists surveying contéotwithstanding
this evidencea more liberal approach to educating surveyors, as suggested by the
AAU representative, appears to be having some influence aensparary course
development. That is, the subject composition in manthe studied courses, as
reported by programme representatives, has changed ovesatsewith more space
given to less discipline specific content. The reasothis, as suggested by a number
of programme representatives, is not based on effolitset@lise surveying education
for the sake of making the courses more general educd®ather, this is a strategy to
mitigate dwindling enrolment numbers in surveying programmesaksadto meet the
changed and changing needs of the geospatial industry as atludeyl several
individuals in the literature (e.g. Psarianos, 2001; Watteal., 2002, Stropl2009
Ossko, 2008 The comments from the following programme represerta
demonstrate this shifting towards a more liberal focus. &y highlight the claim

that the course focus is influenced by enrolment challenges

We now offer cross-disciplinary degrees in which surveying can be mixed with
several other disciplines. This is a strategy to attract more students to the
discipline and to prepare our students for what is happening in the geomatics
industry [PD9].

... because surveying is such a small discipline relative to others within the
university, we could not remain viable as a single majdke were forced to
open our doors to a more liberal mix of subjects. [PD 4]

In lots of other surveying programmes within the country as the numbers have
fallen, the pressure comes on to the faculty to have more, as it weperate
courses that have subjects that are common to a lot of programmeseré&Ve w
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under that sort of pressure when our numbers were not as healthy as they are
now. [PR10]

A number of our students do a dual degree in surveying and civil engineering.
[PD6]
The inclusion of general education subjects in surveyingicolet also reflects
institutional (university) requirements for degree programmas well as what the
literature describes as a trend in liberalising professibigdler education (e.g. Paisey
& Paisey, 2004).The following comments from two PDs illustrate theséntsa
The university has some compulsory requirements for all its degree
programmes. This includes some general education elements. [PD11]

Our subject composition is to some degree influenced by international trends in
higher education. It is more and more widely accepted that professional
courses should offer some generic areas to develop graduates with a broader
education. [PD4]
For now the majority of the programmes remain right of cewtiréhe liberalisation-
specialisation trajecty. Even though they show some evidence of change, they are

heavily weighted towards disciplinary specialisations.

5.2.2 Course duration

Whereas the majority of the programmes in the studyasaessed as having a high
disciplinary focus, greater diversity was evident in the tinma of study. The data
showed that surveying course durations ranged from thres i@dive years of full
time studies. Of the fifteen programmes, two had five-gemations and three had
three-year durations. The remaining ten programmes wer®udr-year durations. It
was, therefore, no surprise that the examination ottingcula showed that module
count in the longer programmes excegdhose in three-year programmes. This
demonstrated that the longer term programmes are not nzembtter of spreading
similar content composition over a longer period, buthema that the longer
programmes do include greater knowledge contéht documentation also suggested
that that the longer programmes include more extensive etieadr and practical
content. The data also showed that some of the Igmgpgrammes include some

elements of work-based learning and more assessmentisese relative to the
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programmes of shorter duration. Additiogal the data showed that shorter
programmes are more specialised than longer onesurtiesstandable that the longer
periods allow for greater integration of general educatothin the otherwise
discipline-specific programmes.

A comparison of course duration of necessity demarataideration of entry level
of students in the programmes and post-graduation prafessiqualifying
requirements. Though understandably, entry requiremengsacaording to country
and according to university, all universities in the study reqp@sses in higher
secondary school qualifications which the interviewed acaxeganerally believed to
be equivalent to the British A’level standard.‘Good performance in mathematics and
a science subject (particularly physics) is generally reghrde important entry

requirements for surveying/geomatics programmes.

The mobility of students between countries is another wapinpare entry standards.
Students from the Caribbean, for example, can use @anbBdvanced Proficiency
Examination qualifications for entry into English univeest Some African students
still sit English-based university-qualifying examinations.  Hosvesome of the
African countries in the study have, like the Caribbeveloped their own qualifying
examinations that they consider to be equivalent to the Bifiiskminations they
replace. Between European countries the Bologna agredrasnbeen a common
criterion for all the universities from that region lided in the study. On these bases,
entry requirements are considered to be equivalent ftmeajprogrammes in the study

unless otherwise stated.

All universities in the study offer full time programmessirveying/geomaticsA few
also offer part time studies in surveying cours@he Danish and Finnish universities
have a unique feature in that five years of study is reddor professional surveying
qualification.  With the Bologna agreemeriiis translates into a Master’s degree.
This higher level education has a historical link to surveyingtjgeaand education in
Denmark and Finland as outlined in Chapter 2. The desire ty saoifveying
educational and professional standards in Western Europen(AlD95) appears to

have little relevance to this educational arrangemeihiisatiine.
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The English and Hungarian universitiesthe study are the only ones offering only
three-year undergraduate professional surveying program@B&IT, OU and USQ
along with their four-year professional surveying degregnarmmes, also offer three-
year professional education for specified sub-disciplinargas such as mining
surveying (OU and USQ) and engineering surveying (CPUT and USQ). o$e th
contexts, the four-year programmes are the academiaeewpnts for certification as
cadastral surveyor.

Generally, professional surveying education does not place la Vedue on

postgraduate education. Rather, the work-based learning atlaftee formal studies
is seen as a more appropriate ‘education’ for individuals interested in professional
certification. In most national contexts, postgraduptalifications neither offer status

nor improved remuneration, as indicated by one prograrepresentative.

Post-graduate education does not improve the earning potential or status as
surveyors. [PR10]
He described the professional activities of surveyors am piarticular region of the
country as primarily associated with the large mining itrgualong with on-going
civil construction projects. The role of mining and engnmgy surveyors in that
region is considered to be relatively secure, so it assiclered justifiable that
traditional measurement science at the undergraduatertwalins the focus of the
education programme for surveyors. This shows that irctmgext, the nature of the

local job market is a major determinant of curriculumteaot.

The variation in course duration, however, does not sadgs mean that graduates
from the three-year programmes are less prepared fegysng work than those from
the longer programmes. Indeed, if high specialisatioralised above more general
education, then a shorter concentrated period of highadigation may be seen as
more attractive for those in the industry. Furtheemeesponses from professional
surveyors and international surveying associations iteticasome amount of
dissatisfaction with graduates from all the surveying/gd@® programmes in the

study, regardless of duration of study. Some of thesenemts are included:

| know my view is one shared by a number of other persons | spediotd

how successfully universities prepare students for work in the surveying

industry. We believe that universities concentrate too much on teaching people
161



measurement if you like and not enough on teaching them business skills.

Geomatics needs to raise its game. We need to be producing graduates who
have developed the other skills that are necessary beyond the core

geomatics/surveying skills. [UK chartered surveyor]

Among the current generation of university graduates, a lot of them are not
prepared for work. [Director, international surveying accrediting body]

| know that the universities are very good at teaching the theory and the detail
but not in the business side of things, and the reality of being in a business
situation where you have to apply your knowmedge and understanding of the
subject, in a project setting where there is real money involved and you can’t

go off on a tangent, you hat to stick within the requirements of that project.

[Senior Partner, European-based International Geo-services Company]

If you go back 25 to 30 years ago, when students left university they could
perform as a surveyor immediately. Nowadays when they finish theemas
level they still need a lot of the technical skills. [Danish Professional
Surveyor]
The comments show an overall expectation that univecsityses should prepare
students for work. They perceived preparation for work tludecthe theoretical and
practical surveying knowledge and competencies and also moeeicyerrk-related
competencies. The data suggest that postgraduate educatiirbreadly considered
to be relevant for professional surveying work. Insteadjradergraduate degree that
provides an education in the fundamental surveying principled methods is
generally the academic requirement for professional aitatied. Beyond this
gualification, proof of professional competence is achigbedugh organised post-

university supervised work and professional examinations.

It is asserted that, if these two aspects of professgumakying qualification are seen
to work together in a complimentary relationship, it kely that the education will be

perceived to have greater relevance to work. Courseiauraould be less of an issue
if university, the profession and its governing bodies, tagether develop the
framework that defines the functions of each aspect ofegsa@fnal surveying

gualification. For example, it can be specified whaixgeeted from 3-year or 4-year
and 5-year academic programmes and on that basis dedaisinrise made regarding
what additional work-based knowledge and skills are expaotbd developed in the

post-university engagement for each category of graduatéa/here there appear to
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be shortfalls in one area it can be determined wheétleeresponsibility is better placed
within the university or within the industry. It is to bet@d that conflicting views
from industry and university about the effectiveness of simgeeducation suggest an

underlying misalignment of expected outcomes.

5.2.3 Change drivers in surveying/geomatics education

In considering what underlying factors influence or drive sungycurriculum
decisions, four factors emerged as primary: market demastddent demands
academic staff demands and university administrator demandbere®$ student
demands appear to be related to career aspirations and mereepfi market
requirements, the market demands are perceived to beldiretdted to overall
economic activities within a local, regional or natibarea (sedable 8). These
findings are based on responses from programme reprigentaHowever, the case
studies in the two following chapters provide analyses sfifisue using perspectives
from a broader group of surveying lecturers, students andsgiof@al surveyors

within those contexts.

163



Table 8: Indicators of factors that influence curriculum decisiors

Market demands Student demands

There is quite a close relationship between the Because we have had enough
school and the profession. We have a reason: students for subjects to stand c
good view of what their expectations are. That their own, we have had less
follows what the industry is wanting and we pressure to sort of blur betweel
develop our curriculum based on this. [PR 8] what people would think of as

) _ . Surveying and as GIS, Remote
Our Advisory Committee includes members of t Sensing and other generalised

profession. They advise the department of the spatial things. [PR 8]

industry’s requirements- what they would like

our graduates to do. They also give input in o1 We may have lost students whc
subject contents, how to develop our courses, did not want to do a BEng
where to put emphasis. We use them extensivi specialising in Surveying with a
to develop our programme. The reason for this few options. [PD9]

to ensure that our students are educated in a
that industry wants. Without industry
involvement we don't have our graduates well

X X The vast majority of our studen
trained for industry. [PD15] JOTity

regard the degree course as
vocational- as a passport into

From the feedback we get from our profession: ;
the industry. [PDA4]

advisory group, they would like us to stay
concentrated on those aspects of boundary
surveying with knowledge of LIS but not trying t
concentrate on those areas. [PD6]

Comments from many of the programme representativesvietved, in relation to the
subject composition within their courses and the emphalaesd on particular areas,
suggested that the desire of the surveying/geomatics indua$ra key variable. The
involvement of professional surveyors on advisory boardsamne similar body
suggests a direct link between the educational field and tfespional field. The
management of this relationship is important to avoid dominatf the interest of one
group and the suppression of the other. One programme leai@riated how
professional accrediting bodies are sometimes pres&iptihow the programmes are

to be structured and maintained.

In a sense we feel like we are almost beholden to the professionalitete
bodies. Accrediting bodies have varying levels of input into curriculum design.
The Institution of Civil Engineers, for example, has a very prescriptive afie
what constitute a valid corpus of engineering knowledge. [PD4]
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The professional body is clearly an active agent witurveying education and this

impacts curriculum content and emphasis.

Additionally, students’ desires were identified as a factor that determines curriculum
content and emphasis. From the programme representatives’ interviews, references
were made to cuiculum changes based on students’ expressed interests or lack of
interest in particular areas. It was shown that studeat® lguestioned subject
composition and emphasis and in some instances askadjfeater freedom of choice
in regards to the subject compositions. As one progranmesar explained:

Our programme was changed to offer greater specialisations for those students
who had interests in one specialist field over another while at the same time
allowing for integration for those students with that preference [PD]

These findings show that students’ desires are recognised and also served to influence

curriculum development.

Another group of agent found to have influence in this aredh&ecademic staff.
The data corroborated what the literature has idettéi® the privilege that higher
education teachers have in determining curriculum emphaskghe teaching of
values that may not be explicitly mentioned in syllabiSurveyinggeomatics
academics largely determine the particular emphasis ptat#ak subjects they teach.
This was alluded to by several of the programme represesgatiterviewed. The less
explicit aspects of a curriculum referred to as the hiddericulum in the literature
includes, for example, the emphasis placed on pantisgletions of a module. The

following comments demonstrate that these featureiiginéy lecturer-dependent:

What we teach is to a large degree determined by the expertise and research
work of our academic staff. [PD 4]

As lecturer I look at the syllabus and if it’s not up to scratch and I would teach
what | perceive to be more relevant. The syllabus outline would not change but
the delivery would be different. [PR13]

One of our professors is retiring soon and we are not sure if we valbleeto
find anyone with his expertise. We may have to do some adjustment to the
module depending on the expertise of the person who fills this position. [PD1]
It was also shown that the administrative location afngatics programmes strongly
influence the ‘flavour’ of the programme. Surveying programmes located in Civil
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Engineering faculties (e.g. at NMSU) tend to have morgineering focussed
modules than do those located, for example, withirulf@s of Computing and
Technology (UEL) or Built Environment (UTJ). Though someésteas distinct
entities, such as UNB’s Geomatics Engineering and Geodesy Department, they all had
roots in Civil Engineering. The administrative influencealso seen in relation to
institutional regulations. An example is the case of SUIMwhich specifies the
percentage of the degree to be dedicated to general edugattim,and science
education and more discipline-specific subjects.

Based on several comments from interview respondemésdécision regarding the
pattern to which the programmes conform is influenced by how #iketndemands
are perceived by those with the greatest influence on ysng/geomatics curricula.
The preceding discussions have shown that Surveying curdcelargely structured
around what industry requires and changes in geomaticsedekechnologies.
Furthermore, management of these changes is a congatnd of all the Surveying
programmes in the study. With some, significant charnigehe curriculum structure
and the specialisation offerings have already been méuks in others, plans were in

place to change aspects of the programmes.

We have put in an application to change the title to geomatics. This is to cater
for the inclusion of GIS and Remote Sensing in the delivery of the course.

[PR13]

Table 9illustrates some of the data that suggest which factoss change in the field
of surveying education. The change driver that each sebrafments are associated

with are listed in the right column of the table.
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Table 9: Change drivers for surveying education

Interview responses Identified change
driver

Our programme has struggled over the years to enrol qualified | Improving student
students who have an interest in Surveying. [PD] recruitment

We have had to consider new ways of promoting and delivering o
courses in an effort to improve student enrolment. [PD]

I have been teaching Surveying for 15 years and there are wery fg Keeping pace with
things that have not changed due to the influence of technology. | relevant

[Lecturer] technologies
Though many of the fundamental principles of Surveying remain

unchanged, many of our methods have changed due to technolog
advances. [PD]

We educate our students to be able to find gainful employment in | Improving
very dynamic geomatics industry. We need to keep a close eye ol industry
what is happening in industry and make adjustments where necey satisfaction with

[PD] graduates

Our curriculum reflects what is happening in industry. [If induistry
dissatisfied with our graduates then we need to look at our
programme.[PD]

Having examined differences in how surveying/geomatics curricalarganised, the

data were further interrogated to examine pedagogical approaches.

5.3 Theme Il- Pedagogical approaches

As seen in the literature review, higher education pedag@gy seen increased
attention in recent years. Therefore, it was surprismgsee evidence of open
resistance to the idea of evaluating pedagogical effectisanesurveying education.
Though the interviews of programme representatives showad amount of interest
in pedagogical development, they also showed strong perceptionit the irrelevance
of concentrating efforts on teaching and learning strate@lesagogical approaches to
some programme representatives were of secondary impomlative to curriculum
content. Many surveying academics seem to give pritoitieaching fundamental
principles without much thought about the relationshipwben pedagogical

approaches and learning. Two comments reflect an exfyes#on on the issue:
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We are not into dictating to academics how they teach. Pedagogical
approaches are not the most important thing for educating the students, more
important are the teaching of the principles that will form functional surveyors.

[PDO]

This is a university after allye don't have competency teaching, it’s really left

up to the staff which has its positives and negatives. You can’t make a big deal

out of it. [PD]
In spite of what the PD9 comment suggests, the mattexffettive pedagogical
approachesn the teaching of surveying is not about mandating how surgeyi
lecturers ought to teach. Instead, it is more about encogragidemics to explore
what is known about teaching and learning and seeking to find ieffecieans of
promoting the type of learning in students that will stratdigiqaosition them for
contemporary professional engagements. This implies b thaught out set of
expected learning outcomes that considers student chasticseand desires, potential
employers’ needs and expectations, the surveyingprofession’s ethical principles and
practicing framework, surveying academics and the university rastnative

framework.

In spite of the extreme view by a small representatioth® sample of programme
representatives, there appears to be some level oéshtend activity in developing

effective pedagogies for surveying/geomatics.

We typically put our best lecturers in the first two years because it helps to get
the foundations right. These staff, | believe are our best teachers, thigy do
different things, they experiment, they make videos, employ Power Point on the
webs, some use Vista but this is very much driven by the individual not by any
conscious policy on the part of the school or the faculty. [PD4]

We have a system in place by which lecturers are encouraged; in fact newer
lecturers are required to enrol in a formal programme of higher education
where they are educated in issues of pedagogy. [PD5]

One programme leader also identified disciplinary cultwre dactor that influences
pedagogy. His view resonates with the concepts of signptdagogy (Shulman,

2005) and disciplinary cultures in knowledge and skills (Bect#34).

...there is an element of the culture of the course as well as of the staff
members that come through. Subjects like Geodesy that is more mathematical,
students might perceive to be more difficult. Subjects like Remote Sensing or
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environmental subjects tend to be a bit more ‘coloured pencil’ type subjects.
So you have this extra layer which is on top of the individual staff member
being encouraged to continue upgrading their materials and their methods.

The bases of the courses influence the way they are taught. [PD9]

This commetdemonstrateshat there is some recognition of ‘cultural impartation” in
the teaching of surveying/geomatics subjects. Consequémthdegree to which a
‘signature pedagogy’ for surveying can be identified, will be further exploredthe
case studies. The observation of teaching and learningtiastwill likely shed more
light on how values and habits associated with the priofesse conveyed through
pedagogical approaches

With few exceptions, the programme documents and progranemesentatives
interview responses showed that the programmes studied, yehpiminly traditional

didactic teaching approaches. However, it was evident tlubtirédes were not

restricted in the use of personally chosen aids and itisinat methods. Many of

those interviewed used the actual term ‘traditional’ or ‘classical’ to describe the

pedagogical approaches employed by themselves and lecturéng wheir

progra

mmes.

It’s real traditional. I teach using the typical lecture style. [PR13]

Our approach is the classical lecture with practical exercise. So wer delive
lecturers - the students typically get two hours of lecture per week and then a
3-hour practicum or lab. They are also given take-home assignments to solve
problems or do research. Towards the beginning we probably teach using
more focus-driven exercises and tasks so that they know how to do this part of
it. The senior classes, they have to take all these parts and we given them
larger projects and then they will have to put them together as if they were
doing a survey in the real world. [PD6]

We are basically traditional in how we teach. However, our lectureratare
liberty to try new things, and some do. A few of our lecturers are keen to
explore instructional methods and their effects on student learning and to some
extent the university encourages this. [ PD4]

The data showed that a number of pedagogical innovationpracdésed on small

scales.

Examples of these are the application of lexgihiones in the teaching of

surveying instrument use at UEL (Brown, Lakin et al., 2010), vitiaal surveying

field-course at UN and the involvement of professionaivesyors in the UTJ
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Surveying Practicum (Young, Smith et al, 2010). These exasrgre by no means
unique but the data showed that they represent only minute cenmtpasf surveying

programmes, and are generally instigated by lecturers witkeen interest in

pedagogical effectiveness. There appears to be veryeittet in making strategic
decisions for the evaluation of pedagogical effectivemessurveying programmes,
and for developing wide scale innovations as a way of supgatudent learning.

Only two of the fifteen programmes were found to employ veickle pedagogical
innovations. The USQ distance programme and the AAU model are the two that
employ pedagogical approaches distinctly different frobendthers in the study. The
AAU which employs a project-oriented, problem-based modexored in some
details in Chapter 7. The distance education pedagogicagament in the USQ

model was described by its programme representative:

Each enrolled external student gets a study book - about 250 pages of selected
readings. We have a web interface with discussion grdinasfacility put up
recorded lectures or power point presentations with narration.  The students
do most work away from the University, but they visit the campus for classes
six weeks over the 8-year period of the course.
The distance education used within the USQ surveying programraasxample of a
non-traditional pedagogical form applied in this field. Th&SQ programme
representative stated that this pedagogical strategy waseddaptresponse to
contextual demands related to the wide geographical sprgamtesitial students and
significant interest in a non-residential course foplyed individuals who desired

academic qualification:

The large majority of our students are not in a position to study in a full-time,
on-campus course. Many of them already have jobs in the surveying industry.
Also in this region of the country the population distribution is vast and many
people would find it difficult to access on-campus education. [PR]
It is important to note that, the use of distance educatories with it enormous
implications for pedagogical strategies. This reality wadoesed by the USQ
programme representative whose comments suggested ltrag, veith the distance
programme documents are supporting online and on-campusnggenidis comments

about making adjustments based on student responses, uneetbeoimportance of
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student feedback in making pedagogical decisions that will eahatedent

engagement and learning:

The online discussion groups give us important feedback on the content
provided online and in the course documents. A lecture may sound fine live.
But when distance students watch it, they may hit the fast forward (button) or
get bored with it. You have to be much more direct when you are recording a
lecture for the external guys to use. We only get feedback when we have that
contact with themi. Because you really had very little idea of feedback, of what
they understand and what théyn’t as much as you can get when you are
standing in front of someone. So you may labour some points more than you
would have to if you are teaching a group in front of you. [PR]
The comment from the USQ academic aligns with the idaa éffective distance
education involves more than just employing distance edurcéibls such as online
recorded lectures, but perhaps more importantly, it agolies thinking about how
students engage with the methods used and making adjustmients necessary. Of
relevance here is Keegan(1994) assertion that, though this mode of educational
delivery has inherent problems, they can be mitigated agaihen appropriate
pedagogical strategies are employed. These observatialessoore the need for
traditional and innovative pedagogies in surveying edugatio be systematically and
regularly evaluated, in order to determine their effecegsmat fostering learning that

is aligned to expected outcomes.

As indicated earlier, these innovations do not represenpéalagogical approaches
used predominantly in surveying programmes. In fact, the dataved great
commonality in the use of what surveying programme reptaers described as
traditional pedagogical approaches. The curriculum docwmnganerally showed
subjects arranged in modular format and taught over speggeidds (typically,
semesters).  Several of the respondents confirmed #weturéds were used
predominantly for conveying theoretical concepts and prircipiel practical sessions
(field and laboratory) intersperse the lectures providing dppibies for the practical
applications of theoretical knowledge. They generalgcdbed the practical sessions
as small, lecturer-plan and supervised surveying field and laécgo Several of the
programme representatives explained that students matfier years are often given
greater direct supervision from staff during these praceoa&rcises. There was
generally an indication of gradual increase in student autonortiye execution of
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practical exercises. It was also stated that the dglivethods are adjusted to account
for increased student-centred learning as students pragréss programme. Two

comments demonstrate these points:

We use a combination of theory principles together with practicals. In most of
the courses we teach we would do the theory first and then apply the practical
and explain the practical application and do that in a practical environment
with student exercises, lab work etc. So the emphasis is on the appli¢ation o
theory. [PD15]

We use mostly traditional methods in teaching. There is an almost equal mix of
theory and practical sessions for some subjects and for others like GIS the
practical sessions are greater. We tend to provide greater supervision of first
year students but as they move up into the senior years we expect greater input
from the students. We expect them to not need as much supervision as they get
more experience with both the theoretical and practical aspects. [PD4]

Another pedagogical feature identified was the inclusionerhbers of the profession

in learning activities within some of the studied programmniBlse comment from one

PD is representative of comments from other progranemeesentatives:

We have guest lecturers for subjects such as Land Economics and Land
Development. These are not taught by academics but by practicing surveyors
and they would have different teaching styles as they would not be educated in
teaching methods. We do this to deliberately draw on industry practice.
[PD9]
This practice is seen as a way of making the educatiorvargleto industry
requirements and is also seen as conveying professiahatsv (capitals) to the
students, through their interaction with professional eyoxs. This practice has
implications for student habitus as their dispositions tde/@rofessional practice will,

in part, be informed by their interaction with thesefessionals.

Another way professional surveyors are included in thegmagdeal arrangements was
seen in the organisation of UTJ Field Coursé$TJ, in an effort to improvetudents’
awareness of professional surveying expectations, invitebesnof the profession to
participate in the oral assessment of students’ practicum exercises (field courses). This

is similar to whatAAU does for the assessment of student projects as will be
elaborated in Chapter 7. The UTJ model uses a panel-a8 assessors consisting

mostly of professional surveyors. AAU uses one extegraminer and one internal
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examiner to assess students’ projects. In both cases, students get feedback based on
both university criteria and industry standards. InUfd context, students in the later
years do cadastral surveys for real clients and the plaoduced are actually
submitted for approval by the national lands departmente SKills developed are
considered to be authentically industry relevant.

These findings show that professional orientation is niyt @ndent in the curriculum
content but also in the pedagogical approaches employedinwiurveying
programmes. However, the data sugggshat much more attention is paid to
curriculum structure and content relative to pedagogy withi majority of the
programmes. It is argued here that a meticulously tstred curriculum, achieves
little, if its delivery strategies are not deliberatelyda strategically planned.
Furthermore, if surveying academics continue to use teachetigods as if they are a
given unchanging tools, their effectiveness may be comigexl given the reality of
changed and changing learning and working environments. Hepdaggyical
approaches should facilitate the meeting of the learnirectgs and the expectations
of the stakeholders (students, accrediting bodies and tbspagal industry).
Additionally, if we acknowledge that the nature of the igigee has changed and
continues to change, then it is risky to assumedlgpedagogical strategies will work
as well in new contexts. If considerations for pedagogy @awed as irrelevant to
effective surveying education, by surveying academics, thererucial implications
for learning, and a likely mismatch between graduate competeacid professional
practice. It is strongly believed thaidagogy is an important contributor to students’
dispositions towards both learning and the profession theyeirey educated for.
Hence, the relationship between pedagogical emphases andtstddpositions will

be explored further in the two case studies (Chapters 6 & 7)

5.4 Theme lll: Geomatics paradigm
Perceptions of the Geomatics Paradigm

While the use of the terngeomatics as a replacement for ‘surveying appears to be
gaining popularity within universities, the data showed a degremedse associated

with its use. In some contexts, the use of the new term represeqitgosophical shift
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in how the surveying discipline is perceived by academics seocatiministrators and
representatives of the profession. This is demoestray selected comments from

programme representatives and information from courserdents:

Geomatics became part of our new name to reflect the department's expanding
interests. This new term has also been adopted by governments and private
industry across Canada and is becoming accepted wafid-...the term
"Surveying" no longer accurately expressed the work we do and the knowledge
we teach, we have updated our name to Geodesy and Geomatics Engineering.
[PD7]

Geomatics Engineering is a modern, rapidly developing field of study which
integrates the acquisition, modelling, analysis and management of spatially
referenced data. [UW Handbook]

In the last 12 years, our Department really has outgrown its previous name...
Our Department’s new name represents the expanded scope of our academic

offerings... [PD12]
These definitions represent geomatics as a new discifiiae has evolved from
traditional surveying, mainly due to technology-induced change&3ne expressed
view was that the economic benefits offered by an expandespgeal market is what
underlie the rebranding of the discipline. Thus, it gagmatic move for the survival
of the surveying profession within a modern labour markadt s opened up spatial

data handling to a much wider field of professionals.

The name change reflects a deliberate effort to make our graduates more
relevant to current industry requirements [PD12]
In some contexts, the use of the temgeomaticy appears to represent a strategic
move to generate greater interest in the disciplin66ome data from programme

documents and course representative interviews, demonsigatange of perceptions

about the meaning of ‘geomatics’. These are provided in|Table 1JandTable 11. In

these tables, key concepts in the definitions are ifahto highlight differences in
the use of the concept. Together they demonstrate la@greement about the

meaning and appropriate use of the concept ‘geomatics’.
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Table 10: Definition of geomatics as per programme documents

How programme documents define geomatics (samples)

Key concepts

Geomatics comprises the science, engineering, and art
involved in collecting and managing geographically-
referenced information... Geomatics became part of our
name to reflect the Department's expanding interests. Th
new term has also been adopted by governments and pr|
industry across Canada and is becoming accepted worl(
wide. ...the term "Surveying" no longer accurately express
the work we do and the knowledge we teach, we have
updated our name to Geodesy and Geomatics Engineeri
(UNB programme information)

Expanding interests.

Better describes moderr
‘surveying work and its
contemporary
knowledge field.

Geomatics is an exciting subject that combines the princi
of geography and mathematics with state-of-the-art
technology to help us manage, analyse, design and
understand the world around us. Geomatics is employed
extensively in civil engineering to make decisions about tl
best places to locate roads, bridges, buildings and offshc
oilrigs. It is also used to measure and analyse changes {
world caused by climate change and natural disasters...
Geomatics surveyors and engineers are in increasing
demand... (UN, Programme Handbook, 2009-10)

Marrying of two
disciplinary fields with
technology

Has wide specialised
applications

Geomaticsis a cluster of several sciences built around
spatial data and its measurement and visualization.
Geomatics know-how is in demand in all parts of society,
from spatial planning to mapping the rain forests, from

personal navigation to building virtual models. [AU websi

Combination of several
sciences.

Has general applications
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Table 11: Programme epresentatives’ definitions of geomatics

How programme representatives define geomatics (samples)

Key concepts

We want to change the title to Geomatics. This ater for the
inclusion of GIS and Remote Sensing in the course. Given the
trends, the department felt that our course should reflect that
change. | guess that there is also pressure from the fact that
region this change is occurringRL3]

Expansion in course
content.

Trend in other jurisdictions

The traditional profession is Surveying. They [professionals]
never liked the word geomatics. That is why it was never acce
and as for registratioit is the ‘land surveyor’ not the ‘land
surveyor and spatial information specialist’, that’s too much of a
mouth full. The Board of Surveyors has expanded their name
called the Board of Surveying and Spatial Information. So
Australia is getting to at least recognize the tvénrveying and
something called spatial information and spatial science. Not
geospatial, not geoinformation, not geomatics but spatial. [P[

Term rejected though
expansion in discipline is
recognised.

Doubling ‘Surveying with
‘Spatial Information’ an
alternative to using
‘Geomatics

... Spatial science is something that for someone not overly
engaged has a bit more meaning than the word geomatics. |
part of the resistance to the word geomatics from a marketing
point of view is that people know what surveyors do; they think
they know what surveyors do. And the word’s got a meaning if
someone is looking for a career at age fifteen or so. Whereag
word geomatics or geomatician probably does not have that
marketing focus. Wider than just a name to what’s in a course can
be that generaliseth ‘spatial with GIS, remote sensing and
traditional surveying[PRLO]

Resistance to meaning fror
Australia standpoint
‘Spatial’ used in place of
‘Geomatics

To me geomatics is the science of geospatial data handling. |
includes geographic data, however it is manipulated or proce
in computer based systems, which is what GIS is. Geomatics
very broadening subject, you learn everything from plate tectg
to land law. It is quite wide in terms of that discipline and you
shouldn’t regard it as narrow. [PD4]

A widening concept that
incorporates many sub-
disciplinary areas.

In the last 12 years, our Department really has outgrown its
previous name... Our Department’s new name represents the
expanded scope of our academic offerings... The name chang
reflects a deliberate effort to make our graduates more releva
current industry requirements[PD12]

Expansion in academic
offering.

Relevance to contemporary
industry requirements.

Most academic institutions and practitioners have embarked i
GIS. However, only one university in South Africa has change
the name of their programme to geomatics, all the others are

Surveying [PD15]

Combining GIS with
Surveying Not widely used
in South Africa
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Furthermore, even the titles of the programmes reftette perceived change in the
professional and academic fields. In fact, very fewtld programmes used
‘surveying as the sole label in ther title. Also, at least one programme representative
indicated a desire to change their existing course lalbalmore modern title Some
examples of course tittles are ‘Surveying and GIS(UTJ), and‘Surveying and Spatial
Information Systenmis (UNSW). Others used the more modern, for example:
‘GeomaticsEngineering” (UWI) and ‘Geoinformatics’ (UWH). The interview data
suggested that programme titles not only reflect conterdlboittrends:
Many countries within our region have been using the term geomatics to
account for the changed nature of the profession. In one country they are now
called geomaticians but we are not yet sure what surveyors will be called in
our country once we have changed our programme to geomaRiBs3][
Though several of the programme representatives exgreapport for the use of the
more modern terms, one PD expressed a dissenting Wewntimated that the use of
more modern terms may not accurately reflect whart twairse offers:

Even though we talk about spatial information, at the end of the day most
people see them as being surveying courses. You can dress it up anyway you
like but at the end of the day, students see it as using a total station and CAD
software and surveyingfiware. It’s difficult to convince them that when they
graduate they don't have to actually practice surveying but that they can
actually go into a GIS role. The reality is that they could, but the perception is
that it is too overloaded with core surveying, hard measurement and
adjustment courses. [PD]

It was shown that the nature of the local surveying industvies a key factor in

determining the appropriateness of adopting the new labeflactnin some contexts

such as the state of New Mexico, USA, the term surveystilisconsidered to more

appropriately describe the professional. In the Caaibpehough one university has

changed its programme title to Geomatics Engineeringpritfessionals in this region

are still referred to as surveyors and are not largely dexgeengineers, even though

they are sometimes involved in engineering projects.

This scenario points to another distinguishing feature ofctheses, which is the
designation of some as engineering programmes and othemsta Of the three

African universities represented, only BU uses the label ‘engineering’ in its description

177



of its surveying course. According to a senior academic ftbat university,
‘graduates from the programme generally obtain certification as engineers who can
carry out surveying functions. In this context, there is no unique certification for
professional surveyors. To further show the variatiartsow this issue is perceived,
one Australian university reversed its decision to namentgramme Geomatics
Engineering and reverted to its earlier title of Surveying couplét Bpatial
Information Systems. Its PD, however, insisted that oneeo$plecialisations offede

in their programme is indeethn engineering course as it has close ties to civil
engineering, infrastructure and land development.” The decision to revert to the old
course title was partly due to rejection of the new tesiogy by industry. The PD
asserted that:

the FIG definition of the surveyor being much broader than the measurement
specialist but including land development, land economics, land valuation and
so on. That has never been embraced in this country. The professioarhere f
the most part is very conservative. The registration of the cadastral@urvey
has nothing to do with, GIS, Remote Sensing and GNSS and so on. So the
traditional profession is surveying and that is still is. They never liketéthe
geomatics or geomatics engineer. That is why it was never accepted
By examining the responses from the programme represestativbecame evident
that there is widespread uncertainty about how to positigneging/geomatics
programmes since they are not viable on their own int nmoisersities in the study.
Some of the universities have sought to offer joint degwas surveying/geomatics
paired with other areas such as economics, business maatgée.g. UNSW) and
some more closely related areas of geography (e.g. UNyigihdengineering (e.g.
UEL). Surveying in some of the universities was formeriyy a supportive unit for
other areas such as Civil Engineering, Architecture and Aodbgy. Now many are
faced with the challenge of enrolling enough students eaah tp meet university

quotas.

Thus, it seems that the decision concerning where to @&draiively place a
geomatics/surveying programme within a university has beiemaply motivated by
economics. Notwithstanding, it was found that its imfgeotore than economidt is

asserted that this issue of the geomatics paradignisas am issue of positioning

surveying courses to make them more attractive to potentiahnssudéso, it needs to
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be recognised that the associations forged within thesgrggmmes impact on the
dispositions of surveying staff and students. The findinggeasted that the impact is
likely to have a negative effect as it may coerce cordooa to the dominant doxa
which is more likely to be generated and sustained by ther larggrammes within
the administrative unit as suggested by one PD:

We are with the Civil Engineers and they are a much larger group with well-
established and popular courses which are oversubscribed every year. That
field is much larger than ours and this even means that they have far less
challenges in finding academic staff with appropriate qualifications. We have
very few postgraduate students. Our discipline is just not as popular or known.
[PD4]

Whereas a few of the programmes enjoy a steady flapplicants who are easily

absorbed into industry at graduation, as indicated by theseqmiatives from UWH,

AU and OU, the majority of the other programmes strive terdify their offerings

not only to attract students but to expaingr graduates’ employment scope.

We want to open up opportunities for our graduates so we allow students to
choose other disciplinary areas from a wide field to study along with our

course. We believe this will enhance enrolment as well as improve the
graduates work prospects. [PD9]

Administrative linkages & inter-disciplinéy

The geomatics paradigm is related to issues of admimstrdbkages and inter-
disciplinarity,. ~ While many of the universities have located their surveying
programmes within engineering uniteost of the programme representatives did not
consider surveying to be an engineering caufge exception is NMSU surveying
engineering programme. Its PD explained that their progemgsently obtained
engineering accreditation status and so is legitimatelgraineering course.This
change is reflected in the course title which befoeedahgineering accreditation was
labelled ‘BSc. Surveying This change, according to the programme directeas
considered necessary as a means of better positioning the graduates in inélestry.
further explained that the graduates from an engineertrgdited programme, within

this North American state, qualify for certification esgineers and that this offered
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both cultural and economic capital sincesitseen as enhancing recognition in the

wider engineering industry and improved remuneration.

The PD addd that efforts to acquire engineering credentials dictatexhges to the
curriculum to include more design criteria. This, heesi, was a requirement of the
professional accrediting body which in this context apgeén have a significant
impact on the field.

Engineering Design was added in the senior year and some of the existing

modules were revised to increase the design aspects to satisfy engineering

accreditation requirements. [PD]
It is asserted that the administrative location of aying courses, and by extension the
associations, forged with other academic units within the siiies, convey
particular capitals on the field of surveying/geomatics edutatiche associations are
quite diverse among the studied programmes. To demonsteat@atiations- BL’s
surveying programmeis located within a School of Computing, Information
Technology and Engineering whiléN’s geomatics programmis within the School
of Civil Engineering and Geosciences. The programme diredtfEL stated that

this arrangement is only for reason of efficiencydmanistration.

A surveying qualification is not considered to be an engineering qualification.
It is qualification in its own right. Our surveying programme is a Bachelor of
Science, the Civil Engineering programme is a Bachelor of Engineering. Them

being together is really only due to an internal administrative grouping.

UN’s geomatics programme director stated that the admitN&tracation is based on
economic expediency. He expladhthat the surveying programme had been situated
in a Department of Sciences in earlier years and fehaat period operated as an
independent academic unit. The PD stated that this arrangesoeld not be
economically sustained due to its relative small size. ough not overtly
acknowledged by the PD, links made with other academic degattnsan enhance
interdisciplinary within surveying courses through arrangengntk as shared classes
with students from different disciplinary groups and theontuction of subjects from
one disciplinary area into another disciplinary ardinthe same administrative unit

(as demonstrated by the UTJ School of Building and Land d&anant course
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outlines). However, this reality also appears to impagatively on the dispositions
of surveying staff which may also impact student habituss Wais mentioned earlier
as an imposition of the doxa of the dominant group wherepaed norms and
practices may be based on other disciplinary fields. Whisbe further explored in

the analyses of the case studies.

Geomatics as an image booster

Amongst programme representatives, there was a popular wiewessed that

surveying was constrained by its smallness relative to qihafiessions in both

educational programmes and practice. The constraintsttisabelieved to put on

surveying is an inability to determine its directional ceuas an autonomous unit or to
confidently promote new functions in the new paradigmthBwofessional surveyors
and programme representatives indicated that within segidhere are limited

understandings and low perceptions of the functions ahtigern surveyor.

The learned people in rural towns used to be the local minister of religion,
school headmaster and land surveyor. Currently, the number of surveyors in
the population is so small that it is a rather unknown profession. (PR15)

There is something about the mentality of surveydrey do the chartered
surveying course and they do what they are asked to do by the client but they
are not good at really promoting their capabilities and their role in society.
This means that society does not have a full understanding of our full
competencieqFIG President)
The FIG president’s comment identified a particular disposition of surveyors that
impact negatively on how they carryout out their functions.is believed that this
influences how the profession is viewed by society. @ddier comment by PR15
reflected on the cultural capital held by surveyors in the paghus, there is a sense
that the surveyor has lost his/her former elevateadstnd is now faced with the need
to elevate the image of the profession. It is assdttatthis scenario negatively
impacts not only the habitus of professional surveyors Botadlthose agents within
the field of surveying education who are aware of the sifithe field. As indicated
by another programme representative, it is believedleatebranding of surveying to

geomatics will help to improve the image of the profession.
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So much of what surveyors used to idonow being done using high tech
instrumentation and machinery. | perceive that surveyors will become more
involved in project management and spatial data management. Geomatics may
be a way to help us and others see that we are a changed professigin. [PR

5.5 Theme IV: Academic-vocation dichotomy

A major factor that emerged as impacting surveying educasidhge degree to which
the coursesemphasie technical competence versus academic. The emplases,
inferred in the course documents, Iin some instances tédrgemore
vocational/professional knowledge and skills. While in athtre objectives appeared
to be less focussed on vocational readiness; but morensaevelopment of
disciplinary knowledge with a more theoretical focus.

The expressed dissatisfaction, of the profession inynod the contexts, is two-fold.
On the one hand industry/employers indicated dissatisfacivith the level of
technical readiness of the graduates:

The graduates are not as they were in the past. They are not technically ready
to take on many of the tasks we do in industry. Perhaps the universities are too
theoretical in their approach. [PR]

On the other 4nd there is an expressed dissatisfaction with the graduates’ capability to

ascend from one level to a higher one within industry:
The graduates are employable but not promotable. [Industry Representative]

These popular perceptions of surveying graduates demonsteateetd for an
education model that develops technical skills while it cgsuwbeory and promote

dispositions that set students on a path to continuinggsiofeal development.

In an effort to understand the vocational-academic teas&ome interview responses
are analysed. For several of the representatives ofegsional surveying
organisations, practical competencies for work were pmbsée critical course

objectives.

Surveying/land surveying/geomatics is a vocational area of pradtieeneed
practical people who are able to bring a broad-base education into practice.
[RICS representative]
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Programme representatives also expressed support for ¢aBovial emphasis of the
coures One senior academic commented that ‘it is folly to consider a course in
surveyingas primarily an academic discipline’. He and others agreed that surveying
education should be primarily industry sensitive and that suecesses can only be

measured against how well they prepare students for. work

Many of the programme documents indicated that the esuseek to develop
scientific and technical competenciedich are demonstrated in students’ ability to
relate theoretical concepts to practical work. To enthakthe skills learned within a
course have relevance to professional practice, tledsno be some mechanisms in
place to develop those competencies. Programme docuarehisterview responses
from programme representatives suggested that there eaistadje of arrangements

with regard to theoretical and practical content and eisgsh

However, though there appears to be agreement in what academd professionals
see as critical course objectives, there are underlyirigreliices in what each group

values as a sound professional education.

Some of the universities included in this study employl fedurses (residential field
camps for a week or two) as an approach to consolidatingaemifying the
instruction given in classrooms and through smaller omear-campus field exercises
linked directly to the lectures. These field coursesrdffe students extended field
surveying exposure in more authentic settings than maydital@le on campus. In
these contexts students are required to put surveying technicioepractice in
simulated or real surveying problem settings. Represeasafiom the programmes
that have field courses, highly value the learning thafi¢ffiee courses offer. As put by
one programme representative ‘it is during these field courses that many students make
a useful link between theory and practice as it relates to use of equipmenttaaceso
in solving relatively large scale surveying problemSome programme representative
indicated that due to economic constraints, field courses agher been reduced or
discontinued. The limitations on filed exposure within cesrbae led to some
pedagogical innovations. One such examigleNU’s e-learning tools for field

techniques.
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Some programme representatives agreed that even cawsksng intense practical
exposure have limitations, since as one expresaethentic learning can only occur
in real work settings which offer experiences that cannot be fully plannedirfoa
simulated setting. However, the experiences gained in fielcses do have value and
can be counted as an important step in developing the tathrmenpetencies
surveying students will need for professional work. Severagramme
representatives also stated that field courses hédlpeinlevelopment of more generic
skills such as teamwork and resource management. Tdwal sateractions with
clients, surveyors and other professionals on rea pid all that comes in these
settings can be obtained through work-based learning. rnéftip or work-based
course elements are part of only few of the curricalahe study. Several PDs
expressed that though work-based learninglesirable for preparing students for
work, this arrangement was nat practical option. One programme representative
indicated that their inability to include wolksed learning within the course was ‘due

to resource constraints. So we have to find creative ways to teach sthroseofvork-

based competencies [PR].

While practical competence is seen as an important learniegtiviej for surveying
courses, there also emerged a concern with another dimeot education. The
comment from one programme representative identifidesire to not only prepare

students with practical competencies for a vocation lmrenmportantly to educate:

Surely surveying at this level has a vocational focus. But we armeraty

teaching we are educating. We are not teaching instrument skills, we are
teaching engineering design principles of problem solving skills that can be

applied to novel circumstances. We use industry examples...the whole issue is
the principles that govern what we d&o yes, there is some skill formation

and there are instrument skills that are picked up but they are not different

from instrument skills that one expects from mechanical engineers or civil

engineers. The understanding is that they will be educated to solve problems,
educated to lead the project teams, to lead the field parties and to be able to

think on their feet. Surveying is taught within engineering framework which is
rooted in industry, rooted in vocation but nevertheless is built on the

understanding that every problem is slightly different therefore demanding

flexibility. (PDO).

Some programme representatives attempted to make a tibistibetween vocational

preparation and professional educatibat the distinction was not clear. The varied
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comments on the matter, point to an underlying tensigasalving this issue. While
both elements of education are important, there sea,nwithin surveying courses, to
find a fit between both aspects that satisfies universt#iguirements without
compromising professional standards and expectations. Vgherdd the focus be,
and how might we arrive at an effective balance thatmogtis students learning
opportunities in a way that effectively prepares students poofessional

surveying/geomatics work?

Summary of findings

The curricula are analysed not merely to explore th&erénces and similarities, but
more importantly, to consider what may be underlyingoiagcinfluencing curriculum
choices. It is also believed that a clearer understgrafithe nature of the relationship
between the agents in the field will enhance the dewsdop of an improved
educational model

The preceding findings have highlighted disciplinary focus @dession-orientation
as highly valued capitals within the field of surveying educatioThe data suggested
that most of the surveying curricula studied have highlyiapged disciplinary foci.
It was clear that some programmes incorporated elemégesneral education while
fewer offer scope for cross-disciplinary options, but diaga strongly suggested that
high specialisation is a prominent capital within the fiel@his finding is particularly
revealing in light of what the literature identifies agyeneral trend towards more
broad-based learning in professional higher education (WaatsDe Vries, 2007).
The reality in surveying education does not manifest a radtieeshift from discipline-
specific knowledge and competencies to more generic knowésaskills. However,
the literature also challenges the relevance of inetegeneric elements in highly
specialised disciplines such as medicine and engineeriege(ge Harwood, 2010).
This latter view seems more relevant to the researchnfisdsince surveying, even
within its wider geomatics context, is presented by the da a field that prepares
individuals for the profession in very specific ways. Tolowing comment by a

programme representative expressed this view:

In the context that we are a School of Surveying and we are a jwo#dss

school, we put ourselves on par with lawyers, dentists, pharmacists, doctors
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and so on. We are particularly training the students, providing an education

for the students for a particular market. [PR 8]
Furthermore, the knowledge content may range from bjggtialisations to wider
geomatics exposure, and may include some elements cdddlatds such as civil
engineering and estate management depending on the foaueeof the students and
the nature of the profession in particular countrigSutside of these areas, most
surveying/geomatics curricula in the study offer veryelitdlse in terms of more
generic knowledge and skills content. The structures, gectd, showed
conformance to university expectations in terms of ctrelistribution and the
progression of module levels in the programme. The numbgeneral education
subjects such as mathematics and communication, elettibjects and the options to
do majors and minors are all institution-related arrangésneWhat appears to be of
great relevance to surveying/geomatics education is tgitdgion of intra-geomatics
features within the curricula. While some programmes taiairiraditional surveying
as the dominant element, the data point to a trend inirgjfevider options within the
geomatics spectrum. When viewed together, the struatiuhe programmes showed
variations in the how content focus is distributed dierperiods of the programmes.
Within this realm, it is argued that in countries where gtefession has a dominant
influence on the education system, the programmes are mdustry sensitive and

more highly specialised.

The five-year model is described by those programme repegses within those
programmes as providing a more broad-based education antleegraduate level,
allowing students to learn the expansive array of geomatlased knowledge and
skills without significant concentration on any one ar8pecialisation they believe is
better fostered with students who have had this broadibaskication. The
specialisations are therefore offered at the postgradenséwithin this model. This
approach has some resonance with how Smits, Veebeek, (2D@2) described an
approach to medical education in the sense that they mirgnaduate studies as
concerning increasing knowledge and skills and postgraduate sstasli@anproving
physician competence and performance in practice. One Asdemic and FIG
officer expressed that, within the Danish context and penvages, a three-year full-
time education is inadequate to educate students for profeseiagedement in the

surveying industry.
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The European programme was traditionally 5 years for a Master’s. It is now
split in a 3-year Bachelor and then a 2-year Master, within kind of one
programme. Some programmes can do it but it does not suit Surveying.
Within the Bachelor you will never get to the precision you like. It will take at
least 4 or 5 years to produce graduates with the required profile. [Senior
academic, AAU]
The examination of the fifteen curricula together, showet surveying education
involves a broad and extensive knowledge base, much of whiatovered in
undergraduate studies. Programme representatives respoggesesl that primary
objectives of the courses are to widen the disciplinaryMetge-base of students and
develop work related competencies. This latter areatispecific to graduate studies

excepting perhaps with the AAU and AU programmes.

The findings have shown that surveying courses generally da@®ng emphasis on
knowledge and skills application to practical problem witbrienary technical focus.
This makes surveying a purposive and pragmatic discipline.seTban be viewed
within the frames of Becher’s (1994) groupings of disciplinary knowledge and culture.
Within this framework, the more technical and traditicasdects of surveying are best
categorised as a hard-applied discipline. Furthernsimeg surveying is shown, in
some contexts, to incorporate aspects such as land maewigend GIS, describing it
solely as a hard-applied discipline would be inaccurates i§tparticularly true in this
modern context of widening functions of the surveyor whiak heen described in
Chapter 1. Where the surveying practice and educatiompmaie applied social
sciences such as land management in a large proporiativaeto the technical
aspects, it is more accurate to describe the discipfirrec@mbination of hard-applied
with soft-applied cultures (Becher, Ibid.). Table 12 illustrates the nature of
surveying/geomatics knowledge and culture using concepts adamied Becher
(1994).
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Table 12 Surveying knowledge & culture grouping (based on Becher, 1994)

Disciplinary grouping Nature of knowledge Nature of disciplinary
culture

Technologies: ‘hard-applied’ | Purposive; pragmatic (know-how v| Entrepreneurial,

hard knowledge); concerned wil cosmopolitan; dominated b
* Measurement Science | mastery of physical environmer| professional values;

* Cartography resulting in products/techniques.

Applied social sciences: Functional; tilitarian (know-how via | Outward-looking; uncertain if

‘soft-applied’ soft knowledge); concerned with status; dominated by
enhancement of [semi-] professiong intellectual fashions;

» GIS/LIS practice; resulting in publication rates reduced by

¢ Land Management protocols/procedures. consultancies; power-orientel

e Land Administration

o Estate Management

The study has shown that measurement science aspecobwhtyEs has a strong
cosmopolitan feature as alluded to by a RICS representative.

The general course curriculum in the geomatics context is veikasim different
countries. Geodesy is the same all over the world and | think aseanof practice
we are quite lucky like that. It’s fully global and international. So you could work
here on site right now on a topographic survey. | could go to Kenyaaangbat a
topographical survey. There may be differences in the legal tohtex are going
into cadastral surveying but really the concepts are global. JRBeomatics
Director]
Soft-applied aspects such as those shown in Table 6 acetés® in their approaches
and possible outcomes. This, it is argued, is one likedgan for greater variations
between programmes in terms of how these aspects amsadavithin the curricula
and taught. Land management, for example, has a l&gaket that is specific to
countries and in some cases, to states within a country. Thesesegjrat least one

element of differences among geomatics programmes.

There is strong evidence that within surveying/geomaticsgrpromes, real
consideration is given to providing employment relatetcames and not merely
knowledge acquisition as identified by Atkins et al (1993) ande®a(1994) and

others.
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Introduction to case studies

Having explored differences between fifteen surveying programnsane key factors
were identified. These included:

e Surveying programmes, though of varying durations tend to have highly
discipline specific emphases with limited elements ofeg&nor more generic

education.

e The field was found to have heavily guarded borders. Sumyeacademics
were identified as one of the primary agents in bordetrabnThe academic
staff appeared to be guided by strong symbolic capital $hasgociated with
maintaining an academic image while, largely unsuccessfullyh@rnview of
the profession), trying to promote the cultural and econ@apital of offering
a degree that has relevance to professional development.

e The surveying profession was found to play an important inflagnrule in
determining programme direction though to a lesser degreettibaacademic
staff. It was demonstrated that the symbolic capital@ated with academic
gualification is less important to professional surveybas tthe cultural capital
of professional readiness. This in essence, describesxiting dichotomous

relationship between the profession and the academy.

e The geomatics paradigm is a reality in the sense thdwet influence the
development of some of the programmes in the study. phit@sophical basis
for change in some of the programmes appears to be thayisgrpeactice has
changed and that education needs to prepare studentsvfprafessional roles.

e Another factor found to impact on programme development isldhg
standing challenge of attracting applicants to surveying esursThis was
found to have impacted programme structure and subject compssitThe
idea of liberalising surveying curriculum by offering a variail intra-
disciplinary courses appears to be more influenced by ecosaaticer than
the perceived paradigm associated with geomatics. Tnerefor some
programmes the use of the term geomatics is moresgfrdolic capital (an
interest in enhancing the image of the programme) réthara cultural capital

(the desire to make the course more relevant to change profession).
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This broad understanding of surveying education forms a udetuldation for
exploring deeper issues that relate to both curriculumpaadgogical arrangements
within surveying courses. As stated in Chapter 3, two progres with distinct
curriculum and pedagogical approaches were selectad-tapth case studies. The
AAU surveying programme emerged as employing the most radicalatiuhel
approach relative to the other programmes in the studithinAthis programme, an
educational model based on project-organized and problem-basethdebas been
used since the programme’s inception (Enemark, 2004). The model is considered to
have the capacity to adapt readily to changes thatiablgrtake place within the
surveying profession (Enemark, 2004).

The AAU surveying programme holds a conspicuous position witlensurveying

profession internationally, as it has been widely rref to as an example of
innovation within the discipline (Enemark, 2002cThe former FIG president and
former head of the AAU surveying programme, has published widlelyhe new

direction that surveying education needs to take and exdéssplihe surveying
programme at AAU as an effective approach to preparing stuidemtset the growing
demands of a changed and changing profession. Additionatlyon-going research
into PBL taking place within the wider Alborg University, affers an avenue to
explore what has been found about the teaching and learmmagation and then to
consider how these findings have been applied to surveying exucaithin this

context.

The University of Newcastle upon Tyne (NU) based on its imcatoffered non-
problematic access as a case study. More importantlyveowie represed a more
conventional educational model, which was a good contmaidte AAU programme.
NU’s programme is one of two university-based surveying/geomatigganmes in
the UK and the only one accredited by both the RICS lamdChartered Institution of
Civil Engineering Surveyors (ICES). These accreditasiatuses are seen as having a
positive impact on how graduates from the programme areecipedc within the

profession.

The selected cases offer distinctly different appraatheurriculum architecture with
interesting variations in the pedagogieglproaches used. The cases were selected,

not as representative samples of the wider communityadat means of showing the
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diversities that exist and how the complex issues irebla preparing students for the
surveying profession are negotiated in these distincegtmst

The NU case will first be presented (Chapter 6) followedth®y AAU case study
(Chapter 7).
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CHAPTER SIX
FIRST IN-DEPTH CASE STUDY — Newcastle University’s Geomatics Programme
6.1 Introduction

Newcastle University (NU) is one of two institutions in Hrgl offering
undergraduate degrees in surveying/geomatids’s programme document states that
the current range of taught courses was preceded by thedggnees in science,
which incorporated a (land) surveying element from 1964, andegulent single
honours programmes in surveying science (from 1976) and mappiognation
science (from 1992). CurrentliNU offers two single Bachelor's honours degree
courses in geomatics with specialisations in surveyingw@amping science (SMS) and
geographic information science (GIS). The University promeées specialisation in
distinct ways. The programme document describes the @btamme as having
bias towards the measurement methods used to collect latedrelata, although it
also incorporates techniques of map production and map useeas such as
navigation, environmental monitoring and thematic mappirf®lu, 2010) The
document further describes the course as a rigorouseemngig-based education. It
further adds that graduates are sought after by commarwiapublic organisations

involved in land, air and offshore mapping.

According to the documentation, the GIS degree concestratere on the
management of map and map-related data and the presermthtiois to map users
who include, for example, persons interested in propemgineering, planning,
utilities and the environment. Ehcourse utilises available map data, how they are
manipulated by computertheir structure and accuracy, the programming techniques
which can be applied to them, and methods for managing and ngpdla¢im GIS is
referred to in the document as a rapidly developing angla wide range of career
opportunities is said to be available to graduates in orgamisaranging from public
utility companies to suppliers of computer-based mapping technologihe
programme documents also stated that SMS and GIS, s@apealstudied as part of a
joint honours degree in science. However, at the tifrtbeostudy, this joint option

had its final cohort as it is being phased out (UN Programirector).
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Both single honours degree programmes are accredited bRoyed Institution of
Chartered Surveyors (RICS) and the Chartered Instituad Civil Engineering
Surveyors (ICES) (UN Programme Document, 2010fhe programme director
explained that the geomatics programmes have a toé#kimdf 35 students each year
which are divided between the two specialisations. The progeadocumentation
showed that SMS has a larger student cohort than the Gl&lsa¢ion in all three
years of the programmes. This comparison is in cdntniéis what was found in other
universities in the study where the SMS specialisationdeme the less popular
specialisation option among students. NU’s programme director stated that the
programme has ten full-time academic staff and a staff/stud#o of 1:10.He added
that there is further support from a full-time techniciamd a&a small cohort of

postgraduate students.

6.2NU’s Curriculum architecture - Empirical findings

In the previous chapter NU’s geomatics curriculum was described as highly discipline
specific with minimal elements of general educationd amth some scope for
integration between the two specialisations offereche @escription was based on
criteria used to evaluate all fifteen curricula in the studye criteria were based on
analyses of interviews programme representatives and tgeaprme documents. It
consideed the make-up of the curricula in terms of module typescigline specific
or general education) and the level of integration betwteaditional surveying and
more modern aspects of geomatics. In this chapter, @gedeederstanding afU’s
curriculum architecture is explored. This will mainly benedhrough analysing the
observations and interviews conducted within thislepth case study. As outlined in
the analytical framework (Chapter 4) the facets of culuim architecture as proposed
by Hawkins and Graham (1994), will be explored under four headwgsof which
will be done under the ‘curriculum architecture’ theme and two under the related
theme ‘pedagogy’. Under the first theme, curriculum content and processl

programme duration will be analysed

6.2.1 Curriculum content composition & process

As demonstrated in chapter 5, the content composition of NU’s programme relative to

others in the study, was classified as highly structured asdbprinanty discipline-
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centred. Describing the programme as highly structured is based on sssvabion
that the subject compositions and the order of subject delarer mostly fixed. The
following comments from the PD, a lecturer and a studkrstriate wide agreement

concerning this claim:

All the 120 credits in the first year are compulsory for SMS & GIS studémts.
stage 2 there is very little choice. The menu is fixed. It is not ttemaf
cherry picking modules and accumulating credits. There is a definite diet that
they have to take. [PD]

The curriculum takes a very pragmatic approach to the profession. In
technical terms, | think the programme is very well structured. [Lecturer]

There're only a couple modules to choose but I chose the degree for the
modules that were there and | quite like the structure of it. | like thehfatt
all the modules are sort of related.“[gear SMS student]

In GIS we have more choices than they have in surveying but possibly a wider
degree of modules available and more specialisations would be useffil. [2
year GIS student]
The first comment demonstraté® PD’s claim of a rigid programme structure with
minimal subject choices. The second and third quotatior®wv sktudents
acknowledgement of the rigidity of the structure. Imapotly, the responses from
many students also showed a general high level of suppdhefoigid and discipline-
focussed curriculum.  However, some students were ofidwe that a less rigid

curriculum would offer added benefits (fourth quotation is>angle).

Unlike programmes such as UTJ and OU’s the geomatics curriculum at NU does not
include general education subjects such as Communication. Thkooghents from
lecturers suggested that communication skills are embeddednia of the specialised
modules, there was an indication that students couldfibdrem including some

general education modules as a separate subject:

We have thought about incorporating Communication as a separate module. A
number of students struggle with their written communication, even home
students. The students actually do quite a bit of communication exercises
throughout the different modules. Some of our classes have seminars, tutorials
and so on where students have to give presentations or they have to do written
exercises. But they don't get formally assessed in their ability to dottiext

than through those mechanisms. [Lecturer]
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Another feature of NU geomatics curriculum architectureught out in the analysis
of staff and student interview, was the incremental anesygic approach to building
knowledge and skills. Comments particularly from the PD lecturers, spoke of a
deliberate and systematic progression from basic knowledge skills to more

complex concepts and tasks.

At Stage 1, the curriculum focuses on teaching the basic knowledge and
building the basic skills. At the field course things really begin to jell in terms
of adapting to teamwork and the need to address longer term problems and
longer term tasksAfter that we do have a greater expectation of the students
in terms of their own personal input in the education. [PD]

Our senior students would have covered all the basic knowledge and
competencies in the early year of the programme. We expect that they would
be able to show more complex skills in the senior years and we demant that o
them in the level of work they produce for assessment. (Lecturer)
Whereas staff broadly agreed that the demands on dodivistudents are increased
incrementally as they progress in the programmes, sououerds expressed the

opinion that the % year is the least demanding year.

The second year is the hardest year with some difficult modules and many
lectures with coursework. The final year is much easier, we do netd®v
many classes as we are expected to be working on our major paferea(3
student)
This students evaluation was based on the degree of freedom from seldeldatures
and written assessments. In contrast, comments frenRPEhand lecturers placed a
greater valuen increased student salirection and the resultant reduced demand on
lecturer guidance in the acquisition of knowledge andsskahd the production of
assessment related artefacts. This demonstrategeatation of the students largely
informed by assessment. This is further developed ilatéis chapter. At this point,
it is useful to state that this is an issue that impacts students’ work-readiness. It is
argued that where an increase in learner self-directiperceived to be the same as a
drop in learning demands, something is tadié about the learners’ lack of awareness
of the values associated with taking increasing responsibility for one’s own learning.
This latter position is seen as most appropriate for viorthe geomatics industry

which is described as unpredictable and ever changing (Eke2@®4 etc.).
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6.2.2 Programme duration

In looking at the variation in course duration amongsffifteen programmes (chapter
5), NU’s geomatics programme was identified as one of three thith shortest
duration (three years). The PD suggested that therdirigc relationship between the
course duration and the work functions the graduates pextex to engage in. This
he made in direct reference to England, identifying tHagratountries require a longer
time for their surveying courses because of the wider ranfymctions carried out by
surveyors in those jurisdictions.

We have 3 years intensive studyl000 days for the students in university and
after that they are out in the world of work. Whereas, in countries like
Denmark and Germany, where they have 5 year programmes for suyveying
their students can be exposed to a wider area of geomatics. For some of these
countries, surveying is much wider than here in the UK so their curricula have
many more things in them. [PD]
This variation in course duration has implications forbility of students who, for
example, desire to do aspects of their courses in a utyetgside of their country.
Schemes such as tHeuropean Community Action Scheme for the Mobility of
University Students (ERASMUS) have facilitated the movenwnstudents from
other European countries coming to study at NU. However, e@$h explained,

NU’s programme structure does not lend itself to student exchange in a way that

benefits NU students:

We have had a large number of students from Germany. But it’s harder for us
to get our students to go over there to take time out of their 3 years progressiv
studies with lots of prerequisites and a pathway that build on previous work.
For them to go off for a semester, outside NU if they came back they would be
missing out on stuff that are fairly fundamental to what they are going on to do.
And there are issues in sending students across there from an accreditation
point of view.
There is growing interest in establishing international dunds for surveying practice
and education (Goodhead, 2011). However, variability of coursetiatureould
undermine such development. It seems that, as far assgimofal mobility is
concerned, there is a question of parity of qualificationNtd geomatics graduates.
This is a particularly relevant concern in light of iractice of a 5-year programme to

Master’s level in some European countries as discussed in chapter 5.
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6.3 Pedagogy and the impact of academic staff and student habitus

The analysis of pedagogy is justified by the numerousnostin which teaching and
learning strategies were mentioned in the staff and studesviews and the many
insights garnered from observing pedagogical activitiesticBerly, the analysis of
the staff interviews showed an overwhelming perception gstostaff that their
education culture waSraditional. As seen in the comments from the PD and a
lecturer, this characterisation relates specifically the pedagogical approaches
employed. They explained that delivery of the coursdetdnwas largely lecture-
based supported by practical classes (labs and field ise®rcthat reinforce the

theoretical concepts.

The teaching methods and the way the curriculum has developed; the methods
of assessments and the way in which we engage with the students, are fairly
traditional. | have been at this university for more than 30 years afigl re
there are some things particularly in how we teach, that have not changed at
all and there are others things that have changed only slightly. [PD]

Our teaching methods are quite traditional; we stand in front of the class and
talk. But we do make use of the technologies; and we have the virtual learning
environment which is used throughout the university. So there are some tools
that we do use that have some effect on the teaching methods but we are still
traditional. [PD]

We serve up information through Blackboard online system. A member of staff
has done some work on Virtual Field Course. So we try to bring those in to
support the student learning. Rather than replace what they are doing it is
there as support, not really revolutionising what we are doing. [Lecturer]

The comments suggest that though lecturers use modernnggdobis to varying
degrees, there remains a general traditional approachdbirig and learning at NU.
The approaches used appear to lean heavily towards knowledgmissaos and
guided skills development driven by assessment. Thigr ldihding is further

discussed later in this section.

Students generally provided positive feedback on the pedagogic@aapps used.
Judging from their comments, they valued the structueetuders with pre-stated
learning objectives and the written materials issued to thehacturers. Additionally,
the majority of the students stated that they foungthetical sessions most important

for learning geomatics. There was an expressed expecfaticlose staff supervision
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in the learning activities. These findings are demonstratehe following student

comments:

The lectures are good, they are well structured and they have defined goals
that | find useful. They are always sort of leading on. | quite likdattiethat

there are practicals on virtually every module. So whatever skills you do lea
you can relate them. They are well tailored for learning what we are about.
[2" year student]

| did not really understand what was the full concept of what was being taught
in the lectures till I had done the practical and after the practical | got a better
understanding of what was going on.“[ear SMS student]

A lot of our practical exercises are supervised to put you in the right direction
but after the practical we sometimes carryout independent work. Going off on
our own probably happens more at Stage & yi&r student]

6.3.1 Pedagogical implications for disciplinary differences

Comments from the PD and some lecturers suggested trat Was a recognised
relationship between how geomatics subjects are taught andttire of the particular
subject area. As has been identified in the literatussiglinary cultures have an
impact on pedagogy and are an important aspect of higher edupatiagogy (e.g.
Shulman, 2005). Within NU geomatics prograendisciplinary differences are seen
as a factor that influences pedagogy. Some of the catsrfrem the lecturers alluded

to differences in how physical geography students learnvelatigeomatics students:

We have a joint degree with physical geography. A lot of the geography
modules they do is based on theory. They have the lectures and then they write
an essay. It doesn't work like that obviously in geomatics. It's a mods-ha

on- it's a lot more practical. The lecturer has to be prepared to sperd m
time on it than just preparing a lecture and getting student to write essays.
[Lecturer]

The geography students can write well, having been taught to write a good
essay from the age of 16, whereas, geomatics students have been doing science
subjects in A’levels with not a lot of essays to write. And if you are able to

write well in a subject like geography, you are unlikely to fail. The yay

have been taught from the age of-1gou have the structure, a narrative piece

of text, then it’s very difficult to fail that. Because someone who is marking a
geography project will not say you are completely off track here, you have
completely the wrong idea. Because there isn’t really a correct answer.
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\Somewhere in the 10000 words, even a poor geography student will be able to
put in some good ideas. Whereas a geomatics student may go completely off
track. He may do an experiment, a task, a measurement exarttisewrong
way and be completely out of sorts when it comes to the way in which the data
is handled and processed and analysed. They may get the complete wrong
interpretation of the results. Therefore, it is quite easy to fail whesmes to
a more technical form of exercise. [PD]
The comments do not so much identify differences betweemagcs and geography
as fields of study, but more so the perceived differehetween the students who
access each programme. It is important to note that tkemecognition that
pedagogical approaches are more effective, if consideratgiven to the dispositions
and abilities of the studentdn this context, dink is made between students’ entry
standards and school experiences, and the pedagogical dgsdiaat may work best
at promoting learning.  This consideration highlights thed nee understand the
dispositions of the students. These are explored irfaflmving sub-section using
some understandings of the concept of habitus as pressnBmlrdieu (1984).

6.3.2 Student habitus & pedagogical implications

A look at the habitus of the geomatics students is aidenasion of their dispositions
towards knowledge and skills acquisition and an explanatitwwfthey engage with
the geomatics education field and the agents withinhis i explored as an important
component to understanding the pedagogical arrangement$ i programme.
The sib-headings utilised in the following sections represent whae ieund to be
characteristic featuresf students within NU’s geomatics education field based on the

data.

Disciplinary Novices

According to the PD‘the majority of students in the geomatics programme are school-
leavers’ with minimal or no work experience. As is typical of universities in England,
these students are selected through a central organifatiargh which applications
are processed for entry to higher education. TheaB® noted that ‘there is an
increasing interest from students coming from [otRatppean countries’. Of the over
twenty students individubl interviewed there were three students from other

European countries, two of whom stated that they startedt tturrent course
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immediately after leaving school with no work experienéesmall cohort of thirty-
five students is targeted each year for the geomaticsesiur
We set at target of 125 students per year for this school and 35 of those are for
geomatics and 90 for civil engineering. [PD]
NU’s geomatics students are, therefore, mostly school dgaweth no work
experiences and so are novices in regard to the subject ared comment bya
lecturer shows that specific pedagogical strategies agentito scaffold the learning
of students who are new to geomatics:
We do need to walk these students almost step by step in the early stage as they
come to us with very little relative to what we expect them to become by the end
of the programme. [Lecturer]
However, it was shown that even students who have prior knowlgidgeomatics
may need a different type of scaffolding since, as the PD stated, ‘they may be accepted
onto the programme as mature students who do not necessuisiy the traditional
requirements that we expect from new school leavers.” Mature entrants, it was said,
may need special support particularly in mathematicsth&eas it may, these students
are perceived to have the potential to enhance the leaxyegiences for the majority
of the students who do not have work experiences. Frerndlyses of students and
lecturers’ interviews it is seen that prior learning is recognised to be an advantage not
only to the students with work experience but also to feéaw students. As the two
comments below show, having these students in the prograsnseen as enriching
the learning experience in three ways: firstly, such a studeable to bring work-
based practice to bear on his/her own knowledge and skillslopevent in the
university context; secondly, the lecturers can draw an @kperiences of those
students for illustrations of application of theory im&al life situations; and thirdly,
students without experience can learn from observing th& vemd attitude of more
experienced students.
| have worked with a big civil igineering company doing survey work... 1
think it was very important to my education... At stage 2 we had a group
assignment to carry out a survey on a building. | found that the knowledge |

had; the methods and the reality of the survey world | could bring into my
studies. | find that really pretty useful."{§ear student with work experience)

One of the members of the group | was working with had gone and worked for
a survey company. | think the difference was in the approach to howrite
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about work. We all had the same knowledge but his approach to work was
different. He was able to think not just about what we were doing but why we
were doing it. (3 year student without work experience)

A few of our students have worked in the geomatics industry and bring those
experiences into the education programme. These can be very useful in
helping other students to have some understandings of how the theory they
learn can be applied in work. (Lecturer)
Equally, the mature students are seen to benefit frorahitueed learning experiences
and the interchange that this affords. This was idedtifis particularly useful in
supporting mature students who the PD identified as ‘more likely to have under-
developed knowledge in mathematics and sciéneéative to those who are recent
school leavers. The comment from one mature student supports the PD’s claim:
We learn a lot from each other. | share a lot with the younger students about
my experiences from doing actual surveying work and there is much that | hav
learned from some recent school-leavers who have done far more maths than |
did many years ago in school. [3rd year student]
This highlights that there is an important social aspelgtashing within the geomatics
programme at NU. This learning enhancement relationsliipserated inFigure 15
in which the ‘social learning zone’ is shown as an important element within the
geomatics education field. The diagram illustrates timuti from each group of
students that contribute to the social learning environméater in the thesis, this
social learning concept is further developed in regard toelegionship with other

features within the developing model of surveying/geomatiosation.

Figure 15: lllustration of social learning in geomatics
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Diverse Career Goals

Markedly, he student interviews suggested that NU’s geomatics students have diverse
career aspirations. Although some students indicated dedeaiterest in working
within the geomatics industry after graduation, otherscatéd uncertainties about
career aspirations as well as interest in areasalypicot associated with geomatics

| am looking to go into GIS. [3rd year student]

| dropped out of another university programme to start this one because it is
quite a vocational course that we are taught. | will have the skills and
knowledge to work in the Geomatics industry after graduation. [3rd year
student]

| find the practicals for Remote Sensing are quite good at teaching what you
would actually have to do if you went into that type of work. | am planning to
go into Remote Sensing. [3rd year student]

These three comments show clear interests in gemsnabrk, but others indicale

much more diverse interests:

| would like to be a RAF pilot. This course will help me to achieve this goal.
(2nd year student)

I may find work related to my degree when | am fiaislut I wouldn’t mind
working in the academic world. [2nd year student]

| have been offered a job by the firm | worked with, but | want to continue
academically. | think NU is set up for that since late modules probably have
very little significance for going into land surveying. | think it coversoitt of
professionally if you are going directly into a job; it opens up a real broad
range of jobs like surveying and many other aspects so you can diversify if y
choose. If you choose to go into land surveying then some of the modules may
not be appropriate. | think having a board range of exposure is more
appropriate because people do change over the 3 years. [3rd year student]

I haven’t decided yet. My aspiration is to proceed to further studies, 10 PhD
probably. [3? year SMS student]
These latter comments do not speak of a disinterestuimveyang but rather a
perception that geomatics opens up a wide spectrum of opp@sutttistudents that
may include surveying or GIS related work, further academitiest or work in non-

traditional areas. This student perception reflectsP@rie comment:
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| see Geomatics as a very broadening subject. | would be happy to hear that
Geomatics graduates are working in non-traditional areas. Maybe as a

teacher, or a store manager, or join the other 70% of graduates who are not
getting jobs that are discipline specific. They are on the milk round and are

seen as management material. [PD]

In spite of the PD’s perception he admits:

the vast majority of students regard the degree course as vocational, as a
passport into industry. We do not say this to them, rather we tell them that they
will possess a degree that will allow them to do a large number of things in
different areas and will not necessarily be restricting in term of what they
can do. So the vocational element is almost by accident

The findings from the student interviews, however, show widagreement with the
PD’s belief that the majority of students see their degree as a passport into industry.
Three of the comments from students (previous page) shantexkst in higher

geomatics education. Another student comment offered possible reason for

students’ interest in further education.

When | came | thought | was definitely coming to do a degree to get a good job
in some sort of survey or engineering department. And | think my drive was for
that. | went to work for a company for two summers worked with the survey
department. They have offered me a job afterwards but | think the degree for
me has changed me as | want to continue academically. | think probably in
Newcastle it is more set up for that, the late module probably have very litt
significance for going into land surveying. | think it covers it sort of
professionally if you are going directly into a jehit opens up a real broad
range of jobs like survey and in many other aspects so you can diversity if you
chose. [¥ year student]

This comment suggests that the nature of NU’s Geomatics programme may be a
deterrent to students’ interest in industry-based work and a stimulus for post-graduate
studies.  This notion is further discussed under the theme ‘academic-vocation
dichotomy’. The student comment also indicated that surveying work experience may

also be a deterrent to work in the geomatics industrpis Was corroborated by
another student who said:
After working a couple summers with a surveyor in a range of projects | have
decided that | don't want to work as an actual surveyor. | may not hawve be

able to decide that if | had not gone to work. It is really good experience and |
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really learned from it but I think | have now decided that | can do mofre wit
my degree than go and work in industry.[3rd year student]

The data support theonclusion that NU’s geomatics students see themselves as
having a skill and the knowledge base for vocation, yetimited to a narrow field. It

IS surprising that a programme with such a strong vocatethas can, at the same
time, engender this perception of choice and breadth.

Image-related Insecurities

Consideration of how students perceive their programméwvelto other university
courses can also provide insights into students’ dispositions within the field. It is also
relevant given the challenge of student recruitment agdsmated in chapter 50ne

of the implications is that entry requirements foormgatics programmes are lower than
those for more popular programmes. The PD explained haw mgfuirements vary
in the University depending on demand for particular courses:

Comparatively our offer is amongst the lowest of the University for the Entry
Courses. Physical Geography is BBB, Geomatics is BBC. Agriculture you can
probably get in with CCC but many other placawedicine and law you need
AAA. So we start on average with quite a relatively low level for students.

[PD]

The entry level of students has implications for cufaicand pedagogy. The PD
explained how this has impacted the curriculum:

We have had to introduce two maths modules for students who come in with a
low grade in A’level maths. Students really struggle when they are weak in

maths so we have to find a way to strengthen their maths base. It doesximake a
impact on curriculum. [B]

A surveying lecturer explained how teaching students who haegsdiabilities in
mathematics influence how he sequences the content@apadhb of his delivery.

| teach surveying to a class that combines geomatics students with varying
mathematical abilities. Whereas | can most often, accurately assume that the
students with good A’level maths will catch on quickly to many of the
mathematical concepts we cover in this module, others do not and we can’t

leave them behind. As you will observe, | firstly will make sure that they
understand the concept of basic trigonometry through the method of vertical
heighting with total station. That they can grasp basic sine, cosine, tangent; in
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terms of the outcomes from the skills they should have and are going to need to
be able to compute vertical traversing by the time we go on the Field Course.
[Lecturer]
It is, therefore, argued that lower entry requiremenitggbabout the need to increase
the module composition in the courses. Additionally,ralcated by the lecturer, it
also impedes the efficiency with which lecturers cawegoknowledge content.
However, in spite of these impacts on curriculum and peglagstudents are
encouraged in the programme to have a sense of developingteaoigs that will be
valuable to society as much as graduates from other progmsnexen those with
higher entry requirements. The comment from the Riagsulates this belief:

Geomatics students are at least on par with graduates from other programmes,
even the high status ones what attract graduates with the highest A ‘level
profiles. Our graduates have a significant value added when we compare what
they come in with and what they have by the time they complete our Geomatics
programme. [PD]
Whereas the staff expectation of students impacts the students’ dispositions, the
students' own perceptions of themselves as geomatics Stwdera determining factor
in regards to their habitus. Based on students’ comments,gtdmrally view
themselves as dependent on the content experts who teanh $tudents generally
demonstrated an acceptance that their prior knowledge prantiebasic preparation
competencies for studies in geomatics. There is, fiterea strong dependence on

lecturers and wide acceptance of an instructional apptodehrning.

Sometimes the geomatics students are positioned figuyatbhetween the civil

engineering students and the geography students.

One of the problems we have with such a large cohort is that students have
diverse mathematical abilities. There are civil engineering students at the high
end and geography students at the low end. Geomatics students are perhaps
somewhere in the middigLecturer]

This is likely to have an impact on students’ dispositions and how they perceive
themselves. Comments from students and observationsim@neixed group (civil
engineering, geography and geomatics students) class did vesl r@ny clear

dispositional differences between the groups. Howevepjranent from the lecturer
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from the class suggested that there are likely to be some effects on students’

dispositions:

Working with mixed groups is really difficult. Whereas the civil engineering
students will likely be bored by the process | will go through because they all
are quite good at mathematics, the geographers will be totally lost if I do not
carefully go through the basics. Perhaps most of the geomatics students will be
somewhere in the middle of the spectrum.

In this instance, geomatics students are not perceived bedten their class at the
foundational skills required for this module. This has potential to act as a de-
motivator though the data showed no evidence of this. wbrshwhile, however, to

note that students are made aware of the differendesd® them and those non-
geomatics groups with whom they share modules. Thisperiant for considerations

of factors impacting students' dispositions.

Technically Capable

The field course represents a significant feature iaticrg within geomatics students a
specialised acquired scheme of perception, thought anghacthccording to one
lecturer the field course “is about getting the students skills levels up to really to do

something constructive...” One student put it this way:

The field courses are very influential because if we didn't have them there
would not be such a clear picture of what surveying actually is. You can study
all day long but you never get the actual feeling of it unless you try and do it.
It [field course] was like actually work. [2year student]

There is, therefore, an effort from early in the pragree to orient students towards

practical competencies and work-related skills. Studentmitigly given a ‘feel’ for

the geomatics field in an introductory field course earltheir first year. At the end

of the first year, they are engaged in an extensive $0efidential field course which

seeks to consolidate the theoretical principles taught thnalaed practical exercises.

In interviews with staff and students, several refereneere made to the importance

of the field courses ialigning students’ knowledge, skills and dispositions with pre-

stated expectations. Through exercises such as this, tstudenconditioned for the

outdoors and for using state of the art technologieslitect spatial data.
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With many supervised sessions in computer labs working onasipesioftware, the

students are also conditioned to using 'black box' technsldgieproduce usable
artefacts. Two such lab sessions were observed and stddemisstrated a high level
of engagement in the process. The supervising lecturertrenddemonstrators
confirmed that most of the students in the sessions lebeapthe majority of the tasks
to expected standards. These findings demonstrate that aelgihof technical

competence is developed in students within the programme.

Assessment Driven

The discussion of findings under the first major themaracterised the programmes
as highly structured. One of the most prominent aspectsnipa¢ssed me was the
system of assessment in force within the programme. ‘Assessment box files’ were
very neatly and systematically stored for each studeat &@ff member dedicated to
what appeared to be a wdllveloped system of managing students’ performance in
written (including reports, essays, drawings and computatiass@ssments. The
artefacts in those files were numerous for studentstin §pecialisations. As much as
20 pieces of assignments were counted in some firstbgeafiles and up to 34 for
some students at Stage Il. Having looked at an entiref smiursework pieces and
examinations for one academic year for the SMS and Gl§rgrones, it became
evident that assessment was one of the primary activised to monitor student
performance and motivate knowledge acquisition. It took tampart of a day to
look closely at what was being assessed and the type difafele given to students.
Dedicating this time to looking at assessment pieces wasdeoed important since
studies have shown that assessment frames student learaatgsdearning activities,
orientates all aspects of learning behaviour and deterrtiieefocus of courses and
curriculum (e.g. Brown et al., 2003; Gibbs & Simpson, 2004; GHIS).

With numerous graded coursework assessments per year amol @ three-hour
examination for the majority of the 30 modules sat dugagh course, along with a
major project in the final year, | was surprised that stiedeiat not seem overwhelmed
or demonstrated any form of protest. Most students whemmenting on assessment,
suggested that they valued the assessment culture and cesdstdienportant to: (i)

keeping them motivated; (ii) emphasisitige important aspects of the curriculum; (iii)
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‘encouraging’ them to keep engaged with the body of geomatics knowledge; and (iv)

convincingthem of their “abilities’.

Exams are very much like the state exams | did at the end of school baek hom
It is very official, very strict and very thorough. | believe it is aywgood
system of examination ... that is a good indication of knowledge. (an year
European student)

I don't think I'd learn as much without an exam. For me, it’s important — that
last final to learn and cram and practice for the exam, it sticks béeiber.
know what you have been tested for™{@ar student)

It forces you to learn. [2year student)

| feel more controlled, the learning is more controlled. | am able to know what

is coming on the exams. "@ear student)
Based on my own knowledge of the discipline and experieasea student and
lecturer, | was able to make a judgement about the rangkeeidbf knowledge aoh
skills covered in the assessment pieces seen. Theyedhcoverage of a wide range
of knowledge and skills from basic surveying at stage one te ommplex tasks such
as least squares computations at stage two and the detigmg out and analysis of a
civil feature at stage three. Most of the coursework asmgts showed written
feedbacks from the lecturers. Both students and lestindicated that students had
access to these returned assignments, but were requiredino tftetm so that they
could be evaluated in total by the external examiner agnbeof each semester. The
consistency observed in the format of the written feekllsaggested that the lecturers
followed set guidelines in their assessment of studenk.wdfeedback typically
identified areas of weakness and strength and gaps in tibagtudents produced
relative to what was expected of them. My personal oagervwas that during
interviews with some lecturers, students made impromptu ts#slicit feedback for
graded assignments or advice on current assigned tasks. dbemwations were
some of the evidences that showed formative assessprantices within the
programme. Studies have shown that formative assessvithrthorough feedback
promotes learningSadler, 1998)more so than summative assessments used solely as
a means of judging students’ performance (Black, Harrison & Lee, 2004). This type of

feedback also promoteelf-regulation in learnerdicol & Mcfarlane-Dick, 2006).
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| was also able to view whole sets of examination questionrpamel key answers
prepared by the examiners/lecturers. A large proportioneofiibdules were examined
at the end of ecach semester. One student’s comment describes the nature and

frequency of examinations:

Most of our modules have between 4 and 6 coursework and then they are
examined at the end of the semester. Most exams represent 70% of the module
gradate but some are 50-50. The exams are very official, very stdcteay
thorough. 1 believe it is a good system of examination because all students get
the same questions, the same problem sheet. So this is a good indication of
knowledge. [Stage 2 student]

It is on the basis of these assessment practicelsinviiil)’s geomatics programmes,

that it is described as having a prominent assessment culturlis description

demonstrates some inconsistencies with modern higher exupegdctices in regard to

the balance between summative and formative assessmiertten raises questions

about the appropriateness of the assessment strategie®wse though the feedback

from students did not show a desire for change. In faetstudents interviewed were

generally of the opinion that the assessment system seppibetir learning. Some

even hinted that the workloadmetimes ‘gets heavy’, andthat they usually ‘get the

job done’. They consider that frequent and thorough assessment practices are ‘for our

good’. The system of assessment is believed to have a positive effect on producing

successful graduates, particularly in regards to students axhipassing grades as

alluded to by the PD:

The overwhelming majority of our students successfully complete their

programme [PD]

However, success at assessment exercises does natandcesjuate to successful
learning, even though it is likely if the assessment hgzealominant formative
function. This resonates with the concept of assessrfor learning which sees
assessment exercises as fundamentally a means by Wddacning is assessed
primarily to reinforce learning (Black, Harrison, et al, 2004t is argued that
‘successful completion” of a professional geomatics degree is better evaluated by
considering the likely impact of assessment methods on students’ preparedness for
geomatics work. The taxonomy hrning, for example Bloom’s (1956) cognitive

scales, when considered against the observed assessewd, ghowed a range of
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learning from the lowest level of knowledge-recall to thghbst levels of synthesis
and evaluation. The PPBcomment indicaes that the lower levels of the taxonomy are
concentrated in the first year. Similarly, the comtrfeom a 3 year students and a
lecturer show that students are expected to work at mucérHelels of the taxonomy

as they progress in the course:

Some of our Stage | exams are multiple choice so they address questions of fact
rather than asking the students to discuss or describe something. At Stage |
that is where you would expect to find assessment basic knowedge as
opposed to assessment of ability to handle ideas and concepts. [PD]

A surveying module in the"2year builds on the surveying module in thé 1
year. The % year module goes into more depth and you are expected to do
deeper analysis of your work. "fear student]

This is a & year module so we expect our students to do more background
reading. With the assessment exercises, some of the questions they are
expected to do further readings after the practicals in order to answer all the
guestions. The in-depth questions they have to go away and write up a
narrative style report which shows that they have done more than just press the
buttons, but that have looked into the meaning of what they are doing. They
often will get some answers that they weren’t quite expecting. [Lecturer]

Dynamic Outlook

Even within the highly structured setting, there was a sehdgnamism as it relates
to how contemporary knowledge and technologies were perceived. was evident
in the use of new technologies in an atmosphere of readinessljust as new

information emerges. Comments made by both staff tksts illustrate this reality.

This is an upgrade to the software so we are learning the new features as we
go along. [Student]

There are some new features on this new instrument but it is quite user-
friendly. We are learning it together. [Research assistant/demonstrator]

We have to keep abreast of the changes that come with new resed rfeled
these into our teaching. [Lecturer]

In one of our recent lectures, the lecturer excused himself to take a telephone
call. On return to the class, he asked us to change some information he had
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given us on GNSS as he had just received fresh information that the algorithm
had been changed. (Student)

Even in preparing for examination we have to be mindful that information
discussed in class may not be current at the time of exam. (Student)

Summary

Based on the preceding discussianjs concluded that NU’s Geomatics students
generally have a sense of security in a well-structured e@osely monitored
programme that offers them scope for adding value tor tpee-university
gualifications. They typically see their course as wetkvant but not in a narrow
sense that limits their options. They are excited lgirtexposure and portray
confidence in the use of technology in applied ways; yely tdemonstrated
uncertainties about their ability to apply these skills imkagettings. There is general
recognition amongst the students that they are involweghiunpopular programme
affiliated with a professional field with a scope tlgahot widely known or appreciated.
While students displayed dexterity and confidence in theofiserveying equipment
and related computer software packages, they also demongrasedlependence on
the academic staff as the main guides to their learnimgmetudents indicated that
not much reading and research occurred outside of whatlethiarers direct.
Furthermore, they are strongly assessment-orien:dy@merally consider the existing
pedagogical arrangements to benefit their success at gpalssitourse. The general
lack of industry exposure in the programmes is believed ta beason for the
expressed insecurity about work readiness emder aspirations. The students’
evaluations of the effectiveness of their courses pmedominantly linked to
assessments and the cordial relationship they enjoythgih lecturers and to a lesser

degree, with their fellow students.

The findings Bowed that academic staff within NU’s geomatics programmes was
critical agents in determining the pedagogical arrangesnedin understanding of their
role and habitus are also important to a holistic undeatstgnof the pedagogical

arrangements
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6.3.3 Academic staff - habitus and pedagogical role

The research data support the conclusion that the acadtfiiplays a central role in
determining the curriculum content and structure and thphases placed within
individual modules. Therefore, curriculum planning is prilpahe responsibility of
the academic staff. Thus, it is important to understandhhiéitus and the values that
they hold in high esteem in regards to geomatics educdtiu:m.PD stated that the
department has ten academic staff members who are suppottegiching assistants,
a technician and a small research team. He explainedetitaters are employed
primarily on the basis of their expertise in particulz@salist areas.
with 10 staff, each of us has our own specialisation that cevene
colleague’s research is in satellite orbit determination, so he is a
mathematician basically. There are other colleagues who are interested in
Remote Sensing and they are more like environmental scientists. And there are
others who are interested in measurement sciences so they like engineers. But

we all come from different backgrounds; we all are teaching different plarts
the geomatics syllabus. [PD]

In relations to the drivers of curriculum design anddigselopment, the analysis of
staff interviews suggests that academic staff have thategt influence. This is
illustrated in two comments from the PD:
Our teaching-away days occur every year and are when the academic staff
review our curriculum.  We are quite open in discussing new ideas and we

also have the skills in the academic staff to present new ideas and look at ways
of developing the curriculum. [PD]

While our students are asked to complete a feedback form for each module and
we consider their comments, they are not responsible or have any kind of input
in the initiation of the curriculum development. The major specific
development of the curriculum is done from within our cohort of academic
staff. [PD]

The changes that are referred to in these commengirtige programme at the macro
level. Additionally, the academic staf§ responsible for micro changes within
individual modules. Both the programme document and the sisabf interviews
showed an expectation that staff research should inf@awhing content. The
curriculum document stated the following as one of thgnamme objectives:

To provide teaching which is informed by current scholarstd@pearch and

professional activities of the staff. [Student Handbook, 2008/09
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Also, the PD identified the importance of research a@#/ifor the academic staff and

the practice of incorporating research findings in lesture
We expect our teaching staff to be current and aware of modern Geomatics
practices and development. We are involved in our own research activities,
and these are fed into our teaching materials. They do not totally dictate what

we teach but they are incorporated so that along with the fundamental basics
of Geomatics, students also get exposed to current research in théHield.

The analysis of student interviews supports the finding ¢batency in research is
expected of lecturers and it is seen as a relevant c@npof teaching material. One
student noted that his lecturers’ research findings and publications enhanced his

confidence in the knowledge he is acquiring.

Geomatics knowledge is evolving so quickly, and students expect cutting edge
information to be portrayed. But if ever the lecture notes from the year before
arerecycled, and I don’t think that’s how it is, they are always looked over and
updated. They do seem to cover current research themes normally. Joward
the end of a lecture series there is always that covered, stating what’s going on

that follows on that, from the background information.

...from researching around the areas and finding work that the lecturers have
produced in the past and are producing that gives me confidetedind
published work that you can then relate to from who is teaching ydtiyei@r
student]
The PD made clear that changes to the curriculum go thraugborous quality
control mechanism within the University. However, it vgaen that the expertise of
the academic staff exerted a major influence on the cluncgontent and determine
the emphases placed on individual modules. One lectdestified his area of
expertise as Cartography, another Remote Sensing, amterase Systems, and so
on. The modules taught by lecturers were closely relatéldeio areas of expertise.
This, therefore, means that staff change is likely to teachange of module content
and content emphasis. Although this is understandable, thareinherent limitation
in the maintenance of consistency where this is adgaous to the learning

programme.

Our module focus is strongly influenced by the expertise of our lecturers. Also,

the lecturers feed their research into their teaching. Hopefully these decisions
are well thought out and balanced so that the module is not only about the
academic’s narrow research area. [PD]
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This practice requires careful management to maintaisistency in the quality of the

module content and emphasis.

The PD and lecturer interviews demonstrated defence obdldaries of their
learning environment. This was demonstrated in how the PDrésd to the newly
arranged teaching of IT by an out of department lecturer:

We are concerned about how students will cope with the programming module

being taught out of school. We are going to have to monitor that cl¢Bddy.
Apart from two remedial mathematics modules offeredsapport subjects for first
year students with low A'level mathematics grades and ompuier programming
module in the second year, there was no input in the gmoge from general
education and other disciplinary areas within the Universityfact, the programme
leader confirmed that even the computer programming modute tawaght by a
geomatics specialist until recently. The new arrangeioemve an IT specialist teach
the module was an economic decision taken by the UniyerS§itudents taking this
module will be required to share lectures with students doiggeds in IT. It was
evidentfrom the PD’s comment that this is not considered to be an ideal arrangement

for Geomatics students:

The PD’s comment regarding IT being taught out of department implies a desire to
keep geomatics students separate from other disciplinary gaodgsiught exclusively
by geomatics lecturers. This was seen as one way ofaimang greater control over
module content and emphasis. On the one hand it canghed that this is a better
arrangement for educating students in this highly speciadist filOn the other hand, it
can be argued that since Geomatiosonsidered to be a ‘widening subject area’ (PD),
then opening up the educational exposure beyond what is agaiihin the pool of

geomatics lecturers, might be more aligned to that itk

Though it has been shown that the academic staff playnmateole in curriculum
development, the data also suggested that the Geomatictynthusugh an industry
advisory board and more so through professional accreditidig$do impose some
degree of influence on the structure and emphasis otthiewdum. The influence of
the Geomaticdndustry is discussed later in this chapter under ‘academic-vocation

dichotomy’.
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A consideration of the deployment of the academicf dtaduses on how their
functions are operationalized. From what was obseleedirers had a close and
cordial relationship with students. Students were seenultimigs with lecturers
throughout the day in and out of formal teaching sessionstullezs were observed to
be supportive of student learning during these consultatiéons.example, during an
interview that | was conducting with a lecturer, two studemge an impromptu visit.
The lecturer explained to them that he was busy but statedetltatiuld accommodate
a short question or suggested another time for the catisalt | intimated that | was
okay with the break in the interview, and the studentsgeded with a question about
an assignment they had been working on. In the lecturer’s response, | noted two things:
(1) he engaged the students in a line of questions that héleedtb consider how
they could arrive at a solution without relying on him tovyide it and (2) he listened
to their response and, in turn, responded by identifying gomeiples they needed to
consider in arriving at their solution. At the end of thers consultation, the students
were asked if they were any clearer on what to do. Afsgrording in the affirmative,
they left the room and my interview proceeded. The lecturer’s response to my

guestion about the nature of staff-student relationship was:

We are a small department and we know all our students and they know us.
We have an open door policy and students can consult us when they need to.
[Lectured
The relatively small cohort of students along with a Istaff: student ratio (1:10)
engender close and cordial relations between staff arkrgis which is generally
viewed as a supportive and effective learning environment. Lecturers’ functions were
observed to be multifaceted, involving the more formallest along with supervision
of lab work and field work. Two lab sessions were obseree®, of which was
supervised by a research staff member, and the other by lmttuger and a teaching
assistant. In the two field practical exercises olezkr both lecturers and
demonstrators were present. They were observed to play sholiés in guiding
students in the proper use of the equipment for the ctiolie of surveying data

relevant to issued instructions.
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6.4 Academic- vocational dichotomy

As discussed in the literature review in a more generadesamd later in more
surveying specific terms (Chapter 5), there exist tendieteween the academic and
vocational foci within higher education programmes. Thebj@m in surveying
education in the British context, as will be demonstrateitie analysis, is seen to be
two dimensional: a labour market issue and an issue of ppiasd differences.

6.4.1 Labour Market Issue

Based on the analysis of English employer interviews, globlem has an acute
manifestation in the English context. There was wigge@ment amongst the
England-based professional surveyors (employers) epesentatives of UK-based
accrediting bodies that there exists a misalignmenivdet surveying/geomatics
education and the needs of the surveying industry. Theviog comment identifies

one issue that clearly contributes to this tension.

The polytechnics upgrade to universities has been a complete disaster. Now
we have ended up with a huge gap in the market. The Geomatics companies in
the UK, in the TSA do not need graduates- not so many of them. What they
need is technical surveyors, people who are proficient, who are abl#-to se
start, who are able to get up in the mornings go to a job, if it changes, to be
able to have the wherewithal and intelligence to change their specification or
data capture and be able to do the job successfully. [UK Chartered surveyor]
What this comment highlights is a gap in the Geomatiosulamarket created by the
discontinuation of sub-degree technical surveying prograanmgngland as a part of
the bigger upgrade of polytechnic certificate and diploma esuis university degree
courses. The @mment that this change has been ‘a complete disaster’ is particularly
telling in regards to how this issue is perceived within then@gios industry. One
outcome is that the industry has tried to fill these vadachnical positions with
degree graduates. However, industry representatives hgressed that most
graduates are unwilling to accept technical positions, and tbae ttwho have, are
unsuitably trained for the positionsThis emerges as the main reason that current
university graduates are considered by employers to be ill-gekgar the reality of
the Geomatics industry. The following commeadgture industry’s position on the

relevance of the educational programme relative to inguosality:
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The current generation of university graduates, a lot of them are not prepared
for what is expected of them in a work situation. Surveying, land survyeying
geomatics is a vocational area of practice. | think that there is omhasy
geodesists that the world needs. What we actually need are practical people
who are able to bring a broad-base education. [RICS Geomatics
representative]

The surveying industry in Britain does not need degree graduates, not so many
of them. What we need are technicians, people who can get out there with an
instrument and get the job done. [Professional surveyor]
The employers also asserted that even if degree graduatedo accept the technical
jobs, they do not possess the skills to operate efédgtin them. However, as the
academic staff stated, university education is not aboutrawdocus on technical

competencies

At the same time there is a perceived litoithose traditional jobs that are considered
better suited to individuals with higher education surveygoglifications such as,
geodesy as identified by the RICS representative. To dliesthe severity of the
situation, the RICS representative and a chartered survezade the following

comments:

Out of 150 companies in the TSA, how many principals from those firms use
graduates? You would be lucky to find 15%. That gives you an indication of
what this business is like in the UK. So if your boss is a technical surveyor do
you think he will actively be looking for someone with a degree? The nature of
the business is vocational, it’s about data capture. [RICS Geomatics
representative]

There are probably 10,000, we reckon, people working in the land
Surveying/Geomatics sector in the UK. The vast majority of those will be
technicians. We normally have a rule of thumb that for every one chartered
surveyor there is usually five technical surveyors underneath them doing the
actual data capture work. [Chartered Surveyor]
Comments from the PD also show that he is aware ofth@aproblem in industry
impacts NU graduates. Based on responses from industry sbte geomatics
graduates have been dissatisfied with what they end ug.d@me of the reasons for
that is, until about 15 years ago, there was quite a vibeahnical layer of education
in Geomatics. You could do an HND, diplomas and certifcatesurveying. And
those are the people who would go off and do the levellingeoR&WF runway as part
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of a contract- mindless job. Creating a grid over a mile long runwaghatut a 10m

interval or so and it would be immensely boring.

Nowadays because geomatics is a graduate entry profession, because there
aren’t any technical courses anymore, there aren’t any technicians. There are
people going out in industry doing that kind of job as graduates and finding it
tedious and a bit of a strain. On the reverse side we are taking people in to
embark on a degree course who really would be better suited to doing diploma
or_certificate level course.The people who 20 years ago would have been
directed toward technical education in Surveying rather than being told that
the only way you are going to get on in Surveying is to get a degree. That is
the nature of the industry | am afraid. It is the nature of technical education in
this country. [PD wesearcher’s emphases]

His comments highlight two important elements (underscoredjuotation) that
demonstrate that this situation is unsustainable. Gea@naicnow a graduate
profession in the sense that all new entrants to thesiny are degree graduates. The
PD claimed that this situation means that persons witliesttén working at the
technical level in surveying typically find themselves doing dlegree course. In his
capacity as PD, he asserted that some of the studentindeed, better suited for

technical courses.

The analysis of the employer interviews shows thatgdematics industry has put
measures in place to address this shortfall. A councilbeemf the UK-based, The
Survey Association (TSA), stated that, as an associatf professional surveyors,
they have sought tdill this gap by offering short courses to train techniciaBsme

British Geomatics companies have looked beyond Britain ltgobl vacancies at the

technical level.

what we see in the company is that there are insufficient graduates at the
correct level of ability coming from the UK system to come into our business.
So a large number of people within our business, particularly the sort of
younger blood that’s coming over the last 10 -15 years, | would say are
typically foreign nationals and encompass people in skilled positions from
Germany, Spain, Holland, some of the previous Eastern Block areas: Moldova,
Romania, Poland, etc. [Principal in large geomatics firm]

In this current scenario, there is a real risk to ghitgeomatics graduates, who may

eventually find themselves totally displaced from employmentheir local sector.

The data show the real potential of this happening, as mpéoger mentioned that
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graduates from other countries are willing to work in highly te@irpositions even
with postgraduate qualifications, but British graduates With degrees are typically
unwilling to accept those positions.

We are left with a few universities that produce undergraduate, first degree
level people and even then their expectation is too high in the UK sectors. An
undergraduate from a UK university would have a salary expectation that is
too high. So really, that’s the problem, there is an insufficient level of the sort

of technical grade people coming through. The non-UK employees tend to be
happy to work at the sort of technical grade level within the company. They
seem to have less of an expectation that they are going to become the managing
director in a year. [Principal in large Geomatics firm|

While aspiring for the better job opportunities has it virtuess argued that these
aspirations must be grounded in reality. With no studemneent directly relating to
this issue even while discussing job prospects, it appdaaethe students interviewed
are oblivious to the state of the local geomatics industilowever, the PD
acknowledged concerns about the geomatics job market, aed tiat students see
the degree as ‘a passport to industry’. He, however, does not perceive the identified
tensions as limiting job prospects for graduates, and exurélsat geomatics offees
broad range of options to students not limited to jobscéjlyi associated with the

discipline.

The vast majority of graduates regard the degree course as vocational, as
passport into the industry... We don’t say this is the be all and end all. We do

say you will be in possession of a degree that will allow you do to a large
number of things in different areas and it will not necessarily be restricting in
terms of what you can do. So, the vocational thing is almost by accident. We
think that Geomatics is an excellent discipline, as you say, to follow a
university career of scholarship and enquiry and be able to come out with a
degree that has taught you how to do research, how to set hypothesis, how to
undertake experiments, how to write compuodes, how to write essays, ... a

whole range of different things. We are just doing it through the vehicle of
geomaticswvhich is great because it’s an exciting discipline. [PD]

Notwithstanding this ‘broadening’ perspective, the PD further stated that the graduates
continue to be sought after within the UK, but mainly duenegoing work in one

sector:
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We have been quite lucky in the UK because still the biggest market sector for
our graduates is the offshore oil industry out of Aberdeen. If that was not there
I don’t know if we would have been here because the major demand for
geomatics graduates is from one specific market sector in the UK. [PD]

It is assumed that the positions being filled by degree gragliratbe oil sector are at

a grade higher than technicians though the shortage ofiteais was not mentioned

by the PD. The PD offered another ray of hope in whatas@appears to be an

uncertain future for Geomatics degree graduates in England:

the British surveying students are looked upon kindly overseas although they

haven’t necessarily got knowledge of the Torrance Law they can still go and

work in Australia and pick up licenses as they do. [PD]
In an era of aging surveyors (Jeffress & Barnes, 2010; Hatf@vanagh et al., 2009
etc.), it is important that education institutions should dreouraged to continue
running Geomatics programmes. This will ensure that the Gexsmalustry is
supplied with highly qualified individuals who continue on to tér@d status with the
capability to operate at the highest professional levehis @loes not diminish the
shortage of the technicians which it is argued, is a sep@msie that should concern
not only universities but other stakeholders in the wider Gé&osmcommunity. It is
outside of the scope of this study to explore issues dhnteal level surveying

education though much of the issues discussed in thissectaelated to it.

Whereas higher education is being promoted as a modern ¥intudhe masses
(Schofer and Meyer, 2005), arguments as presented frommtpByer interviews
suggest that such higher pursuits are not warranted within cootarg English

surveying industry. Some questions that emerge from thiselaba

- Should university-based geomatics/surveying programmes oribatr

education towards technical expertise to address the gap itry®dus

- Does this mean a reduction in the academic focus and ca@ase in the

vocational?

- What are the implications for other opportunities wittie geospatial industry;

particularly, those related to the perceived widening gecmatiope?
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The first two questions relate to the second aspect ®ftéhsion - the philosophical
iIssues regarding the relationship between academic andiorocafhese will be
discussed in the following paragraphs and the third questideruhe next theme
‘The GeomaticParadigm’.

6.4.2 An issue of philosophical differences

It is asserted that another reason for the academiciwoabtension is an underlying
philosophical variance in the perceived role of the universigtive to the role of the
profession in the preparation of persons for profeskguraeying work. One belief is
that the university should produce work-ready individuals; andhanahat it should
produce graduates with developed intellectual capabilities, who pesfessional
novices yet to be trained for professional engagement.

Both the student and staff interviews showed widespread etjpecamongst both
groups that education should target employability skills. Howesamne differences
were evident in what staff and students regard those tkifstail. The data shas
that students’ conception of employability were mostly associated with the efficient
use of the ‘tools of the trade’ i.e. use of Geomatics equipment in its hardware and
software formats and the manipulation of the data to prodyueal industry-
produced artefacts. On the other hand, the academic staft’s responses pointed to more
generic intellectual skills such as problem-solving, @ittbinking and the ability to

innovate and function effectively in a variety of waituations.

This [course] is very oriented towards people gaining knowedge and skills

required in the industryo it’s not quite the average schooling. I came here
[university] to gain knowedge and expect it to lead me into a care®rye@r
Geomatics student)

| plan to go into Remote Sensing and what | learn here, particularly in the labs
| consider most important as | am learning things | will actually do as work.

[3"year student]

They will have undergone an educational experience which combines academic

rigour with the skills like critical thinking and problem solving which are
essential for the world of work (PD)

It was noted that employers were also of the view that uitiesrsshould target

employability skills but many felt strongly that univers#i have failed to do so
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effectively. One employer expressed the opinion that wifies focussed too much
on technical competencies and not enough on the business afsihe industry.

| think universities have failed to prepare students to operate effectively in
industry. Work in industry is more than being able to use an instrument; it
involves skills or project management and problem-solving among others that |
see very little of it in university graduates. (Senior partner in Geomatns fir
and council member of professional accrediting body)

This perspective positions the university as a place faddimg a novice professional
in the broad functions of the disciplines. It speaksa &fystem that engenders the
technical and business aspects of the profession alohgotbier attributes directly
related to the work readiness. A previous comment flePD contradicts the view
of this employer. It implies that Geomatics educatibNd is not narrowly focussed
on preparing graduates for professional engagement withiGdomatics sector. He
claims that though this connection is sometimes madetumests, the programme
philosophy is not restrictive. Instead, it is about priegagraduates in a more generic

sense.

Preparing students with generic competencies is perhapsonouch what industry
desires but rather, a greater awareness of the limasawfemic qualification and the
virtues of post university professional preparation. Thillustrated in the comment

from the RICS representative:

| think there is a lack of understanding within the academic world about the
difference between academic qualification and professional qualification.
Legal people don't have any problem with this. When you do a law degree,
that is your academic qualification, you then go on to do your solicitor’s
examination, the LLB. Even after your lower degree you have to doTthen

you become a solicitor and that’s your professional qualification. I have
always thought that there has been a reticence of the academic community to
fully grasp the significance of professional qualification and the relationship
with the academic i.e. the academic qualifications are not the end of someone’s
professional developmentit’s a start. So I think the courses need to look at

how they create a framework for future learning for people. But in Geomatics
| have always thought that people think that the course itself is more important
than what the person will do professionally and in the future. [RICS
representative]
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The illustration by the RICS representative identifiesexpectation that geomatics
education must be tempered with awaresegbat their academic qualification is only
one step in the journey to professional status. Frbmdications, this is a message
that needs to be understood and agreed on at both ends atdatemic-vocation
spectrum. The profession appears unprepared to support the dndotgraduates
into work and the academy appears to be unclear about how to satisfy industry’s
desires. It is proposed that greater dialogue between faties with student

involvement would help to improve this situation.

The PD interviews, in particular, showed that the prajessxerts its values unto the
education programme through its accrediting bodies. Migmnwent shows that
accreditation status comes with some degree of confarenaith professional desires:

In a sense, we feel like we are beholden to the professional actoedita

bodies. Accrediting bodies have varying levels of input into curriculum design.

[PD]
As mentioned earlier (habitus of academic staff), the boiexlaf the field are heavily
guarded. They are also protected by the accreditatiarsstditich serves as a cultural
capital. The programme documents and comments from Mesliow that
accreditation status is used as a marketing tool to attratsrgs to the programme and
also as a way of satisfying professional requirements wisicimportant to those
students who make direct links between their education ar@hareer path in

professional Geomatics work.

| wanted to study in an accredited programme so that | can obtain professional
status from the RICS [3rd year SMS student]

Graduates from our programme have direct membership to the RICS as we are
accredited by them. [PD]
Both staff and students value the programmes' accreditstiddus. The accreditation
from two notable professional bodies is seen by botff @tal students to represent
cultural and symbolic capital that has recognised valtieiwihe Geomatics industry
as well as in academia. The access to the profeisdrbeing in an accredited
programme offerswas described by Goodhead (2011) as the ‘second prize’ with the
degree itself being the first. It appears though, that stasents consider this access
as the ‘first prize’ as the previous comment from the 3" year student implies.
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The analysis has identified multiple layers of perceptegarding the effectiveness of
surveying education. Contradictions exist between theuastakeholders as well as
between different members of industry. Whereas thesagesfrom industry is that
graduates are not vocationally oriented enough for existiog @ message from the
academy is that though some practical competencies agetddr within the
programme, there is a greater commitment to building brosidiés base at a high
academic level. The commitment of the acadeayording to NU’s PD, is not about
producing highly skilled technicians but rather about opening up aspeetrum of
opportunities through a rigorous and scientific academigrarome.
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6.5 The geomatics paradigm

This theme allowed for an exploration of the range ofgions about the meaning
of ‘geomatics and the impact it has on NU’s geomatics educational systems
Furthermore, it will consider whether or not there is epyain by 'geomatising’

traditional surveying curricula within this case context.

The interview data from students, academic staff and memblethe surveying

profession showed a range of views about what geomatig¥able 13

illustrates

comments from each group of participants about how they perceive ‘geomatics

Table 13: Matrix of perceptions about geomatics

Students

Academics

Professional Surveyors

As | see it, geomatics is
the science of
geographical data and
analysis and
presentation. | did not
have a clear picture of it
when | was choosing the
course but it came to me
as | went on. (Stage 2
GIS student)

Geomatics is such a widg
variety of things ranging
from basic topographic
survey it to GNSS the
whole concept of GNSS
and the science behind i
as well as its application
And then
Photogrammetry and
Remote Sensing
interested me as well as
laser scanning which wa
unknown to me and | was
really interested in what
could be achieved in it.
So | was drawn into it by
the range of things. '@
SMS year student)

To me geomatics is
the science of
geospatial data
handling. That
includes geographic
data, however it is
manipulated or
processed in
computer based
system which is what
GISis. (Lecturer)

Geomatics should n¢
be viewed as a
narrowing of options
it is a very
broadening subject,
you learn everything
from plate tectonics
to land law. This is
true too for the
employment sector
we encourage them
to go to.
(Programme Leader]

Geomatics is a good umbrella term. All thos
skills set within that term: land surveying
engineering surveying, photogrammetry all
still exist. So there are lots of jobs within th
umbrella term. That is the way we see it
within the RICS. (Head of Geomatics
Professional Group, RICS)

| don't think changing the name has do
very much to those of us who are involv
in it. It has changed our perception of
what we do. By changing the name fro
land surveying to geomatics we have
created an umbrella that allows us to
embrace air surveyors and seismic
surveyors and all of these people who
would not have been seen to us to be
‘land surveyors’. But I don't know that it
had an impact yet at least on the role W
play in the greater surveying community
And if that was an intention, and | don't
remember it being trumpeted as an
intention at the time of the name chang
If it was an intention then we need a bit
more education about this which is
probably bringing us back to my point
about broadening the outlook of the
people within geomatics. | don't think w
have achieved that at all. (ICES
Representative)
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Students, academics and professional surveyors generallydatgrae geomatics
represent an umbrella term that incorporates varioustsspegeospatial sciences and
technologies. The interview data from all groups alsongtyo supported that a
significant and continuous growth of technologies and tlagiplications to the
discipline has opened up new opportunities for the modern sutvédyese comments
imply that geomatics does represent a shift not only in suoweying is done but more
importantly it offers a greater scope in the functiccesried out by modern

surveyors/geomaticians:

We are exposed to a vast array of technologies in the instruments we use, from
total stations to laser scanners, digital levels and GNSS for exampleanVe
do so much with the knowedge we have been exposed to. [3r year student]

Geomatics has changed significantly in the last few decades. We now teach
some things that when | was a student were never even thought of. The
students are now exposed to such a wide array of data colleting and data
manipulation technologies. These have opened up new opportunities for them
and so we tell them there is no limit to how they can apply this knowledge when
they leave us. [PD]

However, the employer interviews revealed a view thatctfage in name has had

very little effect on how surveyors themselves percéiedr professional roles. One

surveyor suggested that members of the profession needeubated on this new

way of perceiving the profession in order to promote a wgtEmpe of functions

consistent with the concepts of a geomatics paradgydeacribed in chapter 2. This

suggests that, in some respects, geomatics is not sopareeived as a paradigm shift

in the profession but rather an issue of packaging to eatihadmage of a profession

faced with many challenges as described in chapter 2. dsserted that adding

‘Geospatial Science’ in the School title is also related to the desire to improve the

image of the courses offered and their appeal to a widéest body.

It has been shown that NU’s Geomatics programme has a history of association with
different academic and administrative ‘camps' and, atpoig, had its own unique
department. The reasons given by the PD for these changehe current association
with civil engineering are primarily related to administratiexigencies. Due to
economies of scale, the relative small geomatics pnogea is forced into

administrative ties with other disciplines. Commentsrithe PD imply an underlying
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Issue more complex than the necessary administratiggements.| refer to the
stifling of surveying/geomatics and the resultant need dgognition as a unique
distinct and attractive field of knowledge.l have termed thi&he smallness stigma
not only in terms of size (student and staff numbers)rmre importantly in terms of
cultural and symbol capital. This points specifically taatvhargue is a problem with
identity that impacts not only the NU geomatics programimgt also the surveying
profession at large as have been alluded to in Chaptext2 a

NU’s geomatics programmes reside in the School of Civil Enginge and
Geosciences. The relationship between the two broadaipations in this schopl
according to the PD, is primarily on the basis that @wtjineers are taught a limited
aspect of surveying. He explains that the reverseasfdtip is, however, not true. In
the case oNU the more natural relationship appears to be with Geographyhwhic
through the Faculty of Sciences offers a joint Geogrdpbgmatics degree in which
the specialisations are shared 50-50 according to the Ri d&scription points to
what has emerged as a general issue with geomatics progamenehe issue of
deciding how to position the courses since they are ggnerd large enough to be

placed on their own as economically viable courses

6.6 Summary of findings & introduction to second in-depth casetsdy

NU’s programmes, because they are based in a research-focussed, Russepl Gr
University, understandably upheld the values of this higher edacgtoup. The
value of new knowledge from research was one of the rfadtwmt informed the
pedagogical arrangements. Being a profession-orientedapnogg, accreditation by
professional bodies was also a feature that was highly diadyeits stakeholders.
These two elements appedto have some contradictions in the sense that a obsear
based university status elevates research, knowledge dewglo@nd transmission
above professional preparation while the professionaleditorg bodies emphasise
professional preparation through more structured conterth explicitly stated
expected learning outcomes. To the latter group, reseanci unimportant but does

not take precedence over the more utilitarian benefisppbfessional education.
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The structured nature of the academic programme was fourmdgenerally supported
by the academic staff as well as by a large majority@sthdent bodyA look at the
habitus of students and academic staff demonstrated sopteitexharacteristic
features of both these primary agents in the geomatiagsation field. Beyond this,
the data also suggested some underlying features that inforrdighesitions of
students and staff. This level of analysis provided clitisaghts into the pedagogical
arrangements that will be discussed further in chapten 8hdpter 8, the pedagogical
arrangements within both in-depth case studies will be ca@tpaly examined.

Having explored the major themes within the first in-deptle cgtsady, these same

themes will be used to examine the more innovative educasystdm used within

the Aalborg University surveying programme
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CHAPTER SEVEN
CASE STUDY - AAU SURVEYING PROGRAMME

7.0 Chapter Overview

The case study of the surveying programme at Aalborg Uniye(&aU) is
strategically placed after the NU case study. NU’s more conventionally structured
surveying programme is a good compatirelative to AAU’s innovative educational
approach. As done in the previous chapter, the discus$ifindings will proceed
under the four major themes. The findings articulate dles rof the various agents in
the surveying education field within AAU and .represent teenehts of a pedagogical
model, developedh chapter 8. Also to be considered are the implicatadrsuch a
model for curriculum and pedagogical development. Having #otie case studies,
the closing section of this chapter will consider how tinelings from both case
studies can together contribute to a clearer understandiogntgmporary surveying
education. Theoretical concepts from field theory uigleeu, 1984) are used
throughout the analysis to frame some of the findings.

7.1 Introduction

In Chapter 2, a brief account was given of some foundatjamnciples upon which
AAU was built. More specific information is provided hereaakead up to the case

analysis.

The University was established in 1974 as a direct response uoghse of the 1960s,
when students began making demands for a change in the totechacational
system that gave little credence to student voice (Erem2009). AAU’s
programmes document (2009) indicates that the Universitycamaseived through a
vision of two distinct characteristics relative to othee-pkisting universities in
Denmark at the time. The documents identify these achenistics as‘inter-
disciplinarity and inter-faculty studies which together tedhe innovative pedagogy
that came to be known as th&alborg Educatioal Model’. Barge (2010) described
the University’s ethos and explains the major factors that constitute its educational

model:
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From a philosophical and sociological standpoint, they [AMd}e interested
in providing students with an active role in the acquisittord creation of
knowledge and the higher academic standards that come with students’
necessarily heightened engagement in learning. They weherfunterested in
a redefinition of the role of the teacher in therméag process. Rather than
communicating knowledge to students, often in a lecture ggettie teacher
was instead to act as an initiator and facilitator in thi&alotative process of
knowledge transfer and development. A synergy effgmer learning-
emerges in this shared educational process. Together theseligms
influenced the educational model adopted by Aalborg ataeption (p. 5).

Enemark, Kolmos & Moesby (2006) and Kolmos, DeGraaff e{2008) describe the
AAU educational modehsone based on an arrangement that is project-organised and
problem-based. They further explain that small group pojace used as the basic
educational methodology, with the curriculum dividath ‘themes’ that represent its
general aim which is associated with specified profeskiomudiles. Therefore, the
model is considered to be strongly linked to professional papa as is claimed by
proponents of PBL (e.g. Boud, 1985; Boud & Feletti, 1998; Po&dtaikela, 2005).

AAU’s surveying programme is a distinct disciplinary group withan Brepartment of
Development and Planning. The wider administrative link i whte Faculty of
Engineering, Science and Medicine which is the largeshefthree faculties in the
University (AAU Programme Document, 2009). Within Denmark, AAWhe only
University offering surveying degree programmes. Therefoserites a critical role in
supplying graduates for the Danish surveying and related indusifles department
offers a five-year surveying programme that includesyaa8Bachelor’s component
and a 2year Master’s component. Together, these two qualifications form the
academic requirement for the surveying profession in Ddnfiaremark, 2009). At
the time of the study, the programme had over 150 stu@emtdled over the five
years and 12 fulltime academic staff members (Enemark, 2008 students within
the first and second years were spread between the Aadlakghe Copenhagen
campuses but in the remaining three years all the edrsliedents were on the

Aalborg campus (AAU Programme document, 2009).
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7.2 Curriculum Architecture — an unconventional structure for surveying

education

As was done in the previours-depth case study, four separate features of curriculum
architecture will be discussed. It will be shown thatrehare distinct structural
arrangements between the curricula within both case studielowever, some
similarities may suggest features of disciplinary culturé trenscend educational
cultures and practices.

7.1.1 Curriculum structure, content and process

Some features of the surveying programme at AAU werednted Chapter 2, as part
of the rationale for its selection as a case staahgt in Chapter 5 a number of the
unique features of this model were discussed relative to ptbhgrammes in the study.
Additionally, the data from this in-depth case study aezlus this chapter to provide
a deeper understanding of hawAU’s curriculum compares with the others in the

study in terms of structure, content and process.

There are distinct differences in how the AAU progransnarranged relative to the
other programmes in the study. Central to this distingtis the project-organised,
problem-based learning (PoPBL) principles upon which the AAU im@&déuilt.

Figure 16 illustrates the explicit structure of the programme

Figure 16: AAU’s surveying programme structure(Based on Enemark, 2003)
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The first year consists of what the University terms ‘basic studi€swhich focuses
primarily on aligning students’ approach to learning with the PoPBL approach. This is
one of two features that make the AAU programme partigutdidtinct from other
programmes in the study. The nature of POPBL and #positions (habitus) of the
primary agents within this field will be discussed laterhis thapter. The second and
third years are dedicated general spatial science education leading to a Bachelor’s
degree. In comparing the curriculum contents at thid leita the content in the NU
programme, many similarities were identified. These kelldiscussed as the chapter
progresses.

A clear difference in the arrangement of the educatiompared to the first case study,
is the inclusion of the Mast®rlevel of the programme (fourth and fifth years) as part
of the requirement for professional qualification. The Master’s level of the programme

is dedicated to specialisation in one of three optionsdasated in Figure 16. Another
distinction from the other case study is the inclusafnindustry attachment or
internship. Both programmes include a major researckgiropnducted by individual
students in their final year. However, within the AAU progmanthis project (thesis)

is done at a highdevel being a major element of the Master’s component.

Another feature that makes the AAU programme distinctly different from NU’s is the
way the education is structured around small group projecthie staff interviews
highlighted the activities that are in force to support stiedeneffectively executing
project-related tasks within small groups. However, in addito these PoPBL
preparation activities, the first year includes a compulstathematics module. This
aligns with the mathematical focus in other prograswas described in Chapter 5.

The following samples of staff and student comments iilitstthis finding:

The first year is a basic year that focuses on teaching the students about our
model of education. We help them to understand things like group dynamics,
project organisation and presentation and so on. [First year lecturer]

In year one, we [Surveying Department] do not see much of the students unless
they visit for a short lecture on some surveying instrument or technique. Their

main focus is to learn about PBL and project based learning. We have a

special team that is dedicated to preparing our first year students for this.

[Senior lecturer]
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We do quite a bit of maths in the first year but we also do many sessions on
how to do project work and work in groups and so on. We also do a small
project in the first year. [2year student]
The arrangement of the curriculum around themes isaalsuque feature of the AAU
model. As illustrated ifrigure 16, most of the semesters are assigned themes which,
as the staff and student interviews showed, are used to gujdetm®lection. As was
attested to by staff and students and observed during mythésgmall group projects
are supported by other pedagogical arrangements, namalyeleclabs and practical
sessions.

We do have some subjects that are taught in very traditional ways like
mathematics for the surveying students but all these subjects support the
projects. The projects are an application of what is taught. [PBL

administrator]

What is taught in lectures is based on the semester theme and the project done
in that semester is also based on that theme. [Lecturer]

We do have lectures based on the theme for each semester. Theseacgver m

topics but overall we spend most of our time working in our groups on our

projects. That is where we really learn, by doing’™ y&ar student]
While it has been shown that the first year of the nogne has a focus on conveying
to students, competencies for effectively engaging inPeBL culture, it was also
evident that students in the first year may also be egposspecialised subjects. One
first year lecturer indicated that depending on the students’ specialisations, there are
other subjects that may also be introduced to studentwinfirst year. Based on
comments from lecturers, these other subjects are primarily associated with the ‘small’
projects that students are asked to do in the first yesr ititiates them in the

application of their knowledge and skills in project-otéh problem-based learning.

Our first year students do a number of subjects but primarily the first year is
designed to help them to develop their abilities to work in our particular model
of education. If they for example are doing a mapping project then they will
have introductory classes in surveying and mapping. [Lecturer]
The range of comments from thre¥ gear students in one project group indicated that,
depending on their project assignment and projected spetiiaisathe subjects they
are required to do in their first year may vary. This mstitated by the following

comments from year 2 students in the same specialisatiati group:
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We all did math, GIS, society class i.e. politics, economics and sociology in one
class. [Student I]

We had some lessons that you didn’t have. Our theme was Urban Ecology.
[Student II]

We had to produce a map so we received a lot of information from our

supervisor. [Student 1]
The students confirmed that the first year was primarilyegeto induct them into the
PoPBL culture. Their accounts seem consistent gattialising students in the
educational culture with most activities supporting thi®eth There appeared to be a
level of flexibility regarding what specific activitiesillvbe used to develop the
requisite collaborative skills in preparation for theéetayears in the programme.
Additionally, based on the students’ comments, mathematics appeared to be the only
subject treated in a more traditional sense and as daftar. The primacy of place
given to mahematics was not unique to AAU, since this subject is treated a

foundational competency for surveying programmes generally

The themes in the second and third years show a ramsgjett areas including urban
planning and land management (more social science asgeitis discipline), large
scale mapping and land surveying (the traditional technicakaguheering aspects),
and cadastral management (legal aspects of boundary surveBased on the
interviews of senior academics and administrators, thesesthare intended to expose
students to the wide field of spatial sciences, incorpayatll aspects, one of which
the students select for specialisation in their firegrg. Both staff and students stated
that the wide exposure offered, at this level of the progranhelps the students to
make informed decisions about their specialisations. Fuontrer the academic staff
and administrators perceive that a more important beigdfiat it develops in students
a broad-based knowledge about the multiple functions efptbfessional surveyor.
This is further discussed under the next subsection dbasiders the programme

duration.

The specialisations offered in first year thf Master’s programme are in essence,
themes at the higher level. According to the programmadele these higher level
themes are treated differently in the sense that dsidee given greater autonomy in

the selection of projects. According to him, the originggntion was that a semester
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would be reserved for students to develop work-based competetic@ugh an
industry attachment (internship). However, for practiealsons, he stated, students
are given the option to do a work placement, or an intierrel academic exchange, or
another project at the University in the ninth semedttr.added that the thesis in the
final year is also related to the ‘theme’ or higher level specialisation. In this regard,

the final two years of the programme are treated, inessenses, as the specialisation
years in some of the programmes mentioned in Chapter 5.

It has been demonstrated that the AAU Surveying programmart@se curriculum
features relative to others in the study. Its structymeears to play a predominant
socialising function in terms of developing collaboratp@blem solving skills in
students. While the small group projects appear to encouragedagree of learner
autonomy, there was also evidence of significant staéfctdon in the selection of

themes that largely determine the direction of the spudgramme.

7.1.2 Programme duration

It was explained in Chapter 5, that Denmark is one of twmtces in the study that
requires a Master’s degree for professional qualification as a surveyor. Both staff and
students stated that the Bachelor component of the groge is dedicated to a
generalist education that exposes students to a broad rahge spatial sciences as
indicated in the curriculum modeFigure 16). The students generally viewed this
arrangement as helping them to make informed decisions #imuspecialisations as

shown in the following comments.

| think it is best to do the Bachelor programme first then choose my
specialisation because by then you get to try everything before you have to
make that decision. [2nd year student]

A lot of people change their minds during the Bachelor. [2nd year student]

Comments from staff suggested that the generalist focubddBachelor and specialist
focus for the Master’s is a strategic mechanism to develop a particular type of graduate.

It was suggested that graduates from this programme will hgeeeaalist orientation
that gives them broad based knowledge of activities in surgegmd related fields,
along with more focussed expertise tlgtperceived to more specifically prepare

students for professional work.
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The first three years of our programme expose the students to spatial planning
and land use management, land surveying, large scale mapping and cadastral
management. By the end of the Bachelor years they would have been widely
exposed to this wider field. The last two years are most important for
developing in them the readiness for work. This is where they specialise.
[Senior Academic]

It takes five years to produce graduates that have the profile required of the
modern surveyor. [Senior Academic and FIG representative]

Our education is geared towards producing a professional with strong
specialisation expertise on a base of general education. That is whdtime ge
a five year programme. A shorter programme would not work for us. h@ikis
been our tradition for a long time. [PD]
The data also showed that within the Danish context, the duratithe programme
has a historical connection with an older educationesydbr surveyors in a 5-year
continuous course of study. The discussion in ChapteoWweshthat this tradition is
related to the old professional education system in Germahg.shifting of the AAU
programme to match the 3+2 Bologna Agreement (Enemark, 2@08pt, in essence,
change the period of study for AAU students, since anadter three years with a
Bachelor’s degree would not qualify them for the profession. The programme director

supported this by indicating that:

almost 100% of our students continue their education to the fifth year as a
continuous programme.

Another senior academic added:

We have no place in the surveyingiustry for Bachelor’s graduates. To us

someone with that qualification has not completed their studies.
Surveying education in Denmark is stratified with the five-ygargramme for the
professional degree and lower qualifications available in teghimstitutions for the
training of technicians (Enemark, 2009). Hence, it is asserted that the Master’s degree
represents more than a symbolic capital but has culngleconomic relevance to
graduates. Professional development over a five yeasdoéas opposed to the three
years at NU and four years in most of the programmeseirstiudy), can in this sense
be seen as an advantage. It offers a period of theaes ydedicated to develop
generalist spatial science knowledge and in the final tearsya more in-depth

knowledge in a specialised area. The product from this systesmat Enemark (2008)
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described as ‘a specialist generalist surveyor’. However, comparing a PBL system
with more conventional curricula is a complex matte@ne argument from the
literature is that PBL settings require more time to ceeertent knowledge relative to
subject-based, teacher-led arrangements. Hence, five igearBBL setting may be
considered to be equivalent to a shorter period in a nareeational subject-based
setting. An analysis of the staff interviews, particdylahose members who had
experiences as students in the old five-year system, sedgdsat the scope and
standard of the education are not compromised as a refstite PoPBL model
employed:

We teach as many subjects here as we did in the old system as | was educated
in.  The arrangement is different but the students are exposed to all the
necessary areas. In fact, with the many changes in technology andw& on,
actually expose our students to a lot more than was taught under the old
system. [Academic staff]

What this approach [PBL] does, is give space to new developments and
changes in the professional areas. The traditional approach depends heavily
on lecture courses and on the lecturers. They are inflexible and that
jeopardises the whole profile of the surveying programme. [Senior Academic &
FIG president]

7.2 PoPBL pedagogy

Beyond the programme documents’ descriptions of AAU’s pedagogical arrangements,
the empirical data have provided deeper insights into #teren of POPBL within
AAU’s surveying programme. Initially, the discussion about the pedagogical
arrangements will focus on the structure of their arnaneges and then on the habitus
of the primary agents within it. It will be shown thag thabitus of the students and
academic staff manifested some distinct characterigiatve to those in the first case

study.

In contrast to how NU’s staff and students perceived the pedagogical approaches used

in their more traditionalprogramme, AAU’s staff and students perceived their
pedagogical arrangemerasan innovation. A wide-scale belief amongst the academic
staff is that other surveying programmes may benefit fadiopting the AAU model.

Comments from students in both cases broadly expressefd&@on with the methods
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used in each context. Hence, this analysis is not fodussestudent satisfaction but
rather on how the pedagogical approaches may be distieguisom those used in the
first case study. Furthermore, it is expected that thienstahding will add important
insights for the development of an improved modelun¥esying/geomatics education.
It is useful to firstly elaborate on the nature of peelagogical approaches as observed.

Although the observations and interviews showed that nwiltipedagogical
approaches were employed within AAU, the most prominent apipresas small
group projects that utilised PBL techniques. These groupgegpiayed a functional
role in meeting course objectives that were incorporaiffin themes designated to
each semester. These groups were under the guidance ofisugebut mostly
involving student-student interactions in executing the prajeck and production of
reports for assessment. Identifying small group projectsthas predominant
pedagogical approach is based on the fact that studentsolseeved spending
significantly more time on projects relative to other @ampus pedagogical activities
(mostly lectures). Furthermore, small group projects sdgweminence based on the
high degree of importance placed on them as suggestedebyiemt responses from
both students and academic staff. A comment fromshyfear student spoke of the

early orientation of students for group work.

We have lectures, like the math class we have in five minutes. But aftlsrwar
we usually return to our group rooms and work together on any problems we
may have from the lecture. We also spend time together to do group work. So
we are in our groups very often. *[§ear student]

The more senior students also spoke of the prominence of gvorkpwithin the
programme

We meet every day to as a group develop our group project. In the early stage
of formulating the project, which is usually at the start of the semester, we see
a lot of our supervisor. The project has to be approved so we discuss ideas
with the lecturers. After that we organise our work and within our groups
develop the project. We sometimes have lectures and practical exercises but
we continue to work on our projects. If we need the supervisor we call on
them. They are available but we don't always need to consult th&hyeds
student]

This comment also showed that the pedagogical arrangememtst dmly involve

small group project work but also traditional lectures and rsigesl practical
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exercises. The programme director stated that, wadily two-thirds of the
curriculum was dedicated to project-work and a third to ledbaseed modules, some
of which have associated practical exercises which maydeaclaboratory work
and/or field work. This he indicated has changed recentiyntalmost equal division
between these two pedagogies.
Our system used to have 2/3 of the time used for project work. This is now
being changed to have approximately 50% for course work. [PD]
The lectures observed at AAU bore some similaritiesthose observed at NU.
Common features were that the lectures were teacheriedhe use of multimedia
and with some degree of interaction between lecturestmtints. Also, students had
prior access to the lecture notes and reading lists gmekloy the lecturers. However,
one observed difference between the two programmes waswiereas at NU the
modules run over a semester, within the AAU programme d@heylone over shorter
periods to allow for time dedicated to group work. This againfaeed the
prominence of project work and the use of more traditiongthads primarily as
support for the projects.
We have set blocks for lecture courses and blocks for concentrated group work.
Because the group project is such a big part of our system, students need to

have time to develop their projects and the lecture sessions are to provide the
knowledge they need to help them with the projects. [PD]

An observed laboratory session was facilitated by a tutorigéwified himself as a
part-time lecturer teaching the application of a speeilisoftware package that is
used within industry. He indicated that one of the print@ayning objectives was that
‘the students should be able to use the software effectively within their project work.
Though, the lab tutor was seen to provide individual atterib students in support of
their learning the software, several lecturers notedttigateaching of software was
not the norm within the programme. As the commentsnef lecturer and a student
suggested, the responsibility for learning software operaliength the students; and
the University’s responsibility is to provide the physical resources.

We are not really into teaching software to the students. They have powerful

computers and we provide the software they need to use in their projects.
[Lecturer]

They don't want to teach us software use. But if we have question they will
assist us but they are not really part of the lectures. [4th year student]
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The early indications of this innovative pedagogical ajeament warranted a deeper
investigation, particularly in the area of group project whicdmifested as the most
prominent aspect. To this end, several project groups inohtisé year groups were
observed during group activities. A narrative account of greup meeting is

included to illustrate some features that were found to beatlypicthe small group

pedagogy:

It is 12:30pm and four students are seated in alivedird airy room opposite

the open door of a lecturer/supervisor. Each student is intently focussed on
laptop screens. The room has a chalk board with notes written on it and a
notice board with a work-flow chart and other information sheets stuck to it.
There is a general sense that the members of the group are in fapalcer s
and company.

The conversation between the students is low toned and in Danish. They
appear to be focussed on different aspects of a project with infrequent

interactions between the members. Two persons are positioned before one lap
top in what appears to be a collaborative effort. One eventually leaves and

returns to his own laptop at which point all four are at separate computers.

Questions are posed by members at intervals. Responses typically naifes

a debate between various members.

One member leaves the room and goes to another student room (perhaps for
consultation or a needed break). Another student visits from another room.
There is laugher and a quick chat. One person continues talking with the
visitor but the others continue to work on their laptops. The visitor leaves
shortly. There continues to be intermittent interaction between some members
while others remain focussed on their computer-based work. Students are
observed to work with word processing files, computational files and graphics
(drafting) files and appear to use a sharing device that allows information to
be seen simultaneously on different computers.

Throughout the one-hour period of observation, the students remain focussed
without any obvious supervision from staff.
As | observed these students, a number of questions emerded: cdmpels their
intense focus on group work? Is it the fact that thegessment will be based on the
project? Is it that they are cultured to operate in thehifn? Are they genuinely

interested in the project? Are they driven by theipoasibility to the group?

To explore answers to the emerging questions, the groupvatieaes were followed
by a focus group discussion with the students and interviét®io supervisor, some
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of their lecturers and their programme director. THiseovation provided interesting
insights into the small group pedagogy, particularly for c@mgg how group work is
structured, issues related to group dynamics and the gerspasition (habitus) of the
students. The following is an account of what the data sugdput the surveying
programme at AAU.

Group size

The size of the project group is considered to be eorfaittat impacts learner
accountability and responsibilities. In this regard, thallemgroups were preferred as
they were believed to encourage greater participation grammp members. The group
in the vignette had four members. However, based on widservations, project
work may be conducted by one to seven students. Ala@sitobserved that first year
groups were larger with all three first-year groups of sungegiudents having seven
members each. The smaller groups were mostly in the Master’s years where students
specialise and are given greater autonomy in thejegrwork. Of the four master’s
group interviewed, one had four members, two had three meraberone had one

member (an arrangement that happens infrequently according Rijh

Group membership

Due to the centrality of group woik the pedagogical arrangements, it was surprising
that the selection process for group membership was noarkebly elaborate.
Students spoke casually about the selection process anthgawgression that it was
the cultural norm for students to engage with whoever #neyplaced. They further
stated that group membership is determined mostly by shdesdshin a project topic.
The students in the featured’ 4ear group stated that they specialised in Land
Management and that their association as group memieensnstd from their shared

ideas related to their specialisation (specialisation camatin year 4).

We all had some ideas from the start and said we wanted to work in spatial
planning. [Group member]

The students also indicated that during the Bachelor yeeg all worked with

different group members and in groups of varying sizes.
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Apart from the first group in the first year, students are primarily responsible
for group selection though staff has the power to intervene where necessary
[senior academic].

Project work takes precedence over lectures

In response to what was observed (as written in the veyaeid summarised to the
group in the discussion), the students explained thatfdwissed work on the project
was necessary after spending most of the earlier ptreé gemester doing lectures.

Almost all of the first two months in this semester were filled nearlyvedk

with lectures. In that period we only know we had time to get the project form,

not to work in depth with it. [Student]
The comment suggests that the project is considered, bynstude be the more
important aspect of their studies. Furthermore, lectwere seen as necessary, but a
supportive component that is best covered quickly to give wgyotgp work.

We had only about 1 day a week to form a project and frame up a problem.
The first part of the semester is packed with lectures. [Student]
This general sense of ‘making up for lost time’ is one likely reason for the intense
focus observed in the students’ group activities. They also indicated that much work
had been done outside of the meeting room by individualsdbais assigned duties,
which they pointed to on the task chart on the board. Tridigated that they spend
up to 8 hours in the room each school day. The natutgeafroup interactions was

described by students in the group:

We come here every day- that is the culture here. [Student]

We don't just sit here completely still. We ask questions around from time to
time. [Student]

It's a great forum to work here so we can draw the knowledge that the others
have. When you read the same things, the knowledge is different so you can
draw on that by working at the University. Also you don't get easily distracted
when you are in a room with your fellow students. The main goal in the 8
hours is to make the project, is to write and also study some things. [Student]
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The nature of the relationship between students and acadafficthough to some
degree, mirrors the NU pedagogy, is inherently differenwith$re demonstrated by a
look at the habitus of the students and academic staff.

7.2.1 Student habitus

The observations of project groups, as illustrated envilgnette, shed some light on
the habitus of AAU’s surveying students as relating to their general and som#ispec
dispositions towards their study. The features that emesgepgrominent will be
discussed under sub-headings as was done in the NU case Atudyil be seen, the
aspects that are focussed on here are, in some d#tent to those focussed on in
the first case study. This is due to the data-led approachthae concentrated on
those aspects that were most prominent in the data. Itderstandable that because
of the POPBL pedagogical arrangement at AAU, there would t&tieas in the focal
aspects for analyses. The discussions will considerthese differences manifested.

Heightened sense of learner responsibility

Perhaps the most prominent feature of AAU’s students’ general disposition towards
their studies was the high sense of learner responsitalayive to students in the NU
case study. The observation of students consistentlyingeever the two-week
period of the visit, their engagement in regular andnsgepeer to peer interactions
and to a far lesser degree student-supervisor interactioosglgtisuggested that the
students were highly self-directed, with a strong sensespbresibility to their peers.
Students from as all levels of the programme appeared lboaeenthe concept that
PBL group work was not only appropriate for effective learning diso that it had

relevance to building competencies relevant to work.

PBL is good for group interactions. We will be required to work in groups as
chartered surveyors. [1st year student]

It is good to work with other people so we can help each other understand.
[2nd year student]

We get used to working in teams the way they do it in the real world. [3rd year
student]
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In spite of this identified awareness of self-directedriing, there was also the
demonstration of dependence on the academic staff foe smpects of learning.
Students at all levels made comments that demonstraiedaif@nce on the academic

staff as important guides for their learning.

It is a lot of work but we get a lot of help from our group tutor and our
supervisor. [1st year student]

When we have lectures they usually give us a list of references. fékgsas
with our projects also. In some areas the books are not widely available so we
get pdf files from our lecturers. [4th year student]
Comments such as these suggest similarities with NU’s students. However, relative to
students in the more conventid setting at NU, AAU’s students appeared to perceive
the academic staff in a more supportive role rather tegponsible for their learning.
In regards to learning effectiveness, students rated peemdnbes and independent
research more highly than their interaction with thedaoac staff:

When we leave a lecture, we return to our group rooms and together discuss
what was done in the lecture. | learn more from discussion with the group
because we can explain things further. [1st year student]

We can look at the Internet and other references after the class so mve lear
more outside the class. [1st year student]

We share this room with another group and we like that because we help each
other. We learn from each other. [2nd year student]

Sometimes we have theoretical or technical problems with some of our
programs and we might go to the next group room and ask if anybody else has
a solution so we can get on. [3rd year student]
Other comments by students and staff, highlighted progressdection in
supervision and increase in student autonomy as the studewmésfrom one year to
the next. There appeared to be a deliberate change ofisigestrategy as students
move from the Bachelor’s programme to the Master’s. This demonstrated close
alignment to the stated objective of the final two ydargrepare the students for
independent work which is perceived to bear some resonatitacstiial work. Some

of the comments from students and staff that led tcatiadysis are included:
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The first introductory practical we did when we started was the only one that
the university picked the groups for us. That was when no one knew anybody.
After that students select their own group. [Year 4 student]

We learn so much from each semester about how to go about projects and how
to structure the report. So all four individuals in here learned some things over
the last 3 years that made us able to make this year’s project better than the
previous years. And next year we are even wiser so we c#reden better.

[Year 4 student]

In the Bachelor years we provide a lot of guidance for the students. We advise
them on what to do as projects and we give them a lot of supervision. As they
move up they learn more about doing things on their own and about working
together on one project. They do not require as much supervision in the later
years. In fact they usually choose their projects for the Master’s years and

come to us for advice and approval. [Supervisor]

Economical approach to knowedge search

The student interviews responses gave information on #féarts in sourcing

information for their project work. There appeared tcabeeconomical approach to
knowledge search on the part of students. That is, tiibgated that they only seek
out information that they perceive to have relevamcéheir current project. These
two comments suggested that student learning is limited to tjecpscope even if

lectures have a wider focus.

We learn as much of the software as we need to know for the project. §4th ye
student]

Yes we get lectures but the stuff we focus on are the things we need for the
projects. [2nd year student]

Even a lecturer’s comment supported this action. It suggested that lecturers’ actions

may encourage knowledge search within the narrow confine®ojefct work.

| try to find out what students are doing in their projects and use that to focus
my lectures. [Lecturer]

These comments confirm what the programme documestsibed as a curriculum
that is highly project oriented. This observation could éensas a threat to the

effectiveness of PoPBL where developing a wide knowledge lmasgudents is
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beneficial for professional development. It was notest $ome modules, and the
lectures associated with them, may be considered to el osdy to those students
whose projects have a direct bearing on the subject miaging covered. Some
students suggested that some lectures have little reeevanteir selected projects,
and, in those modules they may display little interétis is illustrated by comments
from a student and lecturer in the post-class interview:

| do attend for general information but | am not as focussed as | woudd hav
been if the lecture material was more closely related to my group project. [2nd
year student]

Students do try to make a link between lectures and their project work. They
may not pay much attention to lectures that they don't think help with their
project. [Lecturer]

Lectures are designed so a group can do what is meant to be done in a project.
[Lecturer]
This finding suggests that lectures are treated as servingdjeetpr Hence, students
demonstrate selective tendencies in what to engage wghhiject-based, lecturer-led
classes. That is, students determine the relevanieetafe material to their projects.
It is argued that this can inhibit a wide scope of learningajegts have narrow foci
on specific aspects of the theme or if students conpalticular lectures irrelevant to
their projects. In spite of the perceived threat oftiimg the knowledge of students
within the PoPBL model, one lecturer asserted that tretgeeater benefits to be

derived from the model relative to more conventional @ggines to learning:

Our students are expected to think for themselves and question what they hear.
As an exchange student in another country | was with students who were
expected to learn what is written and n ot what it means. | think you are better
off knowing how to use the knowledge you have even if in some cases it means
knowing a little less than what is written. | think that problem based learning
supports this quite well. [Lecturer]
An interesting contrast with the NU Geomatics programntieaisas was shown in the
previous chapter, NU students highly valued activities such tadedklectures from
subject experts as they perceive these to effectively prdpare for successta
examinations. It is argued that within the AAU context, relative to NU’s, lecture

content is more likely to be evaluated for relevancéapbint of information delivery.

The data have shown that students within the AAU programmerngted towards
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project work from early into each semester followihg basic year. They tended to
weigh the significance of lecture materials to theijguots at the time of the lecture as
their comments suggested. However, the data in theclsst study showed that NU
students were more likely to make this consideration pricthéa preparation for
examinations, which is mostly focussed near to the end cfetimester as was shown
in the previous chapter. This finding corroborates what deges identified as a
disadvantage with PBL i.e. relative to conventional pedagbgnethods the breadth
of knowledge coverage is likely to be less.

Socialised through separation in early part of programme

A surprising and interesting feature of the first year pegiagbarrangement was the
way in which the surveying students were physically separabead the other AAU
students. Students in the first year of the programme grengped with other first
year students at a campus located some miles from thecamaipus. While it is not
clear if there are economic reasons for this aeam@nt, comments from an academic
staff, teaching the first year students, suggested thataheghilosophical advantages.

He expressed that the physical separation of level-oersts was designed to:

develop a culture of learning-learn so they can be socialised in the new
learning culture separate from the technical demands of specialisations.
[Lecturer]

This arrangement suggests that the acquisition of tlie &k PoPBL is developed in

a specialised field that acts as an incubator thgiapes students for actual PoOPBL on

the main university campus.

As in the NU programme, members of the academic stafeglan important role in

the pedagogical arrangements.

More driven by commitment to project work rather than assessment

When the focus group discussions with students were allaavdldw organically,
assessment did not feature significantly. During thosegiof organic discussion
students tended to focus on explaining their collaborativ&tegies for conducting
their projects.  When the discussion was steered towasEssament, responses

suggested that students considered assessment to be anntglerteent of the course,
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but it appeared to play a minor role relative to what was reédein the more
conventional first case study setting.  Students shaned their opinion about their
brand of education relative to the more conventional inode

We have an exam in Maths in the first year but most of our assetsenbased
on our group project. [Student]

| have a friend who is studying in another university and he just attends
lectures and then goes home and writes assignments on his own and then
writes big exams at the end. That for me is not real learning. [3rd yea
student]
From interviews of staff and students it was determined tti@tprimary means of
assessment is an oral examination at the end of thesser, based on the group-based
project work. However, in the first year, Mathematies a significant focus and is
assessed separately. The students indicated that assessmthods used for
Mathematics have varied over the years and have incltrdédional paper-based
examinations; computer based multiple choice examinaamdsoral examinations.
The staff and student interviews also indicated that fovmaissessments are based on
peer interactions within groups and feedback from supervisorfiwaiy according to

groups and supervisors.

We have been working on this project all semester. For the exam wdlwill a
present our project as a group for our supervisor and the sensor [external
examiner]. And then we will go in individually to be examined. [3rd year
student]

They ask us questions huts different each year. Each supervisor has his own
style. We may be asked to pick a part of the project to talk about. We are
asked questions relevant to the project but we can get from the ‘pencle’ (from

the wider knowledge group covered under the current theme). [4th year
student]

We try to do a better project each time. We learn from each one to dodmetter
the next one. Exam, we think about that when it’s time for it. [4th year
student]

Socialised for collaborative learning

Responses from students gave a general sense that they were ‘comfortable’ with the

collaborative approach to learning. Not only are the sé#igeloped in the first year
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as discussed in the first theme, several studentstsal that they were introduced to

the concept in high schools:

It works better with the rest of the system in Denmark. In high schobawe
some project work. We do it as well in some elementary schools. Aadene
getting used to working as a team, the way they do it in the real world, in
companies. | think this works better than the old school university teaching
where you have lectures and you write a paper and you get grades bakck. [3r
year student]

| really enjoy the fact that you get the theoretical knowledge but you also get to
use it and you get really down to it in the projects. That’s where you really
learn it by heartso | think it's the best model around. That is one of the
reasons | chose Aalborg. [3rd year student]
While there were concerns expressed about group work, theitynad students
offered positive feedback on the learning approach. Thegrghy perceived it to be
beneficial to their learning. The four comments arenfigtudents in the same Year

One group:

We learn from each other, when one understands something well that person
can help the others to improve their understanding.

People have different ways of looking at things and that can help others.

The democratic approach can be a disadvantage because it takes a long time to
come to consensus.

| like it too because it helps me to understand better.

Generally Surveying career focussed

While the enrolment challenge within most of the othegm@mmes in the study was
also true for this programme, one sticking feature redativthe NU case was the high
proportion of students who indicated interests in a camesurveying. The
educational model appeared to attract students who either intonthe programme
with a desire to become surveyors or who developed theesitafter enrolment. Even
one student who desired a part-time career in archaeold@ated a clear link with

the programme:
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| have not yet decided on my major, but | am having some thoughts about
measurement science because | would like to work in archaeology. [2nd year
student]

The majority of the other students had clear carepiraa®ns in areas specifically

aligned to the programme:

| am definitely going to do surveying after university. [1st year student]
| will either specialise in surveying or land development. [1st year student]

| chose this university because it's the only place that offers surveyioly ishi
what | wanted to do. [1st year student]

Most people here are very focussed on becoming a surveyor and some people
choose it because it sounds interesting but most people have thought it through
before they start. [4th year student]

That is one of the ethics of group work. If someone is negative about the work,
we encourage them and that helps them to see the benefit of this course. [4th
year student]
It is believed that the simulations of actual surveyingkspias done through the
semester long projectsyntribute to students” awareness of being prepared for a career
in surveying. While a few students indicated that they chdwes&niversity because
of the educational model, the overwhelming majority inéidaa motivation related to
the desire to pursue a career in surveying. The PoPBL taucaodel does not
appear to offer a solution to the enrolment challenge in @dnrbut it does appear to
enhance the interest of students enrolled in the programmegard to following
through with a career in surveying. This contrasts aghfindings from the NU case,
which showed diverse career ambitions among the interdiestigdents. Moreover,
within the NU programme, several students expressed unt¢gradiout remaining in

the geomatics field after graduation.

7.2.2 Academic staff habitus

There was an interest in having a perspective on the ajedisspositions of the
academic staff towards teaching and learning and towards the sgryagfession.
This was of particular interest since AAU was built oniagyple of an innovation that
democratises the teaching and learning arrangement, whiessence, changes the
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role of the lecturer from leader to supporter or partner ateguilearning. Thus, there
was an expectation that the role of the academitwstauld reflect this constructivist
paradigm. As outlined in the methodology chapter, aidoon the habitus of the
academic staff is specifically concerned with coming to aterstanding of their roles
and functions, the nature of their relationship with sttsleand with the surveying
profession, and the challenges they perceive themseMesveoin the execution of

their academic duties.

Of the academic staff interviewed, approximately one halicatdd that they were
AAU graduates and the others had been educated in more cona¢ptiogrammes.
One member of the academic stafpressed that as a student at AAU, he was ‘happy
to be a part of the big experiménat he was amongst the first batch of students at the
then newly established University. Another lecturer who aduscated in what he
described as ‘the old system of education in Copenhadgsmpressed what was found to
be a generally expressed view from the academic staffvieveed (both AAU

graduates and others):

This is a new way of guiding student learning and we had to learn this special
approach and appreciate what it has to offer. We still see oursedves
teachers who organise knowledge content and deliver it in lectures to students
but more than that we are project supervisors. We guide students in their
project work which is the core of our model. This is an interesting and exciting
way to learn which is beneficial to both students and academic staff. [Senior
academic]

The feedback from staff indicated their perspectivet thay were a part of a

programme that models a successful application of an édl@lainnovation. Success

for them appeared to be a measure of how well studentsegrared for work.

Innovation is no longer based on individual knowiedge; it is now based on
collaborative knowledge. Innovation and team work are combined. Our
students learn to collaborate, to be more innovative, to relate knowledge from
one single discipline to another the cross disciplinary approach. Our
students learn to solve problems and that is useful for work and life. [Senior
Academic]

The academic staff saw themselves as playing the dualfrideturer and small group

supervisor. It is argued that each role requires diffeskifis, and | was interested in

finding evidence that verified or refuted this claim. Fribm observed lectures, there
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appeared to be no noticeable differences in how theor&ticatledge was presented
in lectures, relative to NU’s lectures. Students had prior access to the lecture notes
(presentation slides) and there was a typical teachgreckapproach to delivery of the
material with intermittent lecturer-student interacsionSince the lectures were in
Danish, my interpretation of what was being presented amtdisied are based on my
interview with lecturers and students following the obsdrwclasses. Students
appeared to ask questions that sought clarification on aspebtsletture, as was the
case in the NU setting. However, an additional featbitheolectures at AAU was the
fielding of questions that connected student projects wittute information. This
suggested that the academic staff’s role, as project facilitators, was prominent in their
functions. They appeared to expect and readily entertaistigng about projects.
One lecturer indicated that

| am always willing to disregard lecture plans to entertain students questions
because this is where real learning occurs.
There was a general sense that when students were focusgedipmprojects whether
in their assigned rooms, in a lab or in the field, abademic staff remained accessible.
Supervisors’ doors were observed to be opened and students rooms across from them
occupied with students in group meetings but not many instavicesipervisor
consultations were observed. Where supervision was obsdhedconsultation
appeared cordial and mostly brief (between 15 minutes aném&dur). Comments
from supervisors and students portrayed group facilitatingagséngl a supportive and
guiding role. Supervision according to them is intense agulaein the early years

but less so in the more advanced years.

We provide close guidance in the projects for the first three years. We suggest
projeck and we provide regular and close supervision. In the Master’s years

we expect students to develop their own projects and then we guide them but
they are more in charge than in the earlier years. [Supdrvisor

We are doing a map for our project. There are many things we don't know but
we are getting a lot of help from our supervisor. We see our supeovisera
week. [1styear student]

We have a planned meeting with our supervisor every two weeks buh#wse
guestions we see him at other times. [4th year student]
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However, students’ comments also suggested that the nature of the supervision is also

dependent on the level of perceived student confidende iprbject being undertaken.

We had a few ideas but wanted to know if the professors had some good ideas
that could spark our interest even better. They had a great idea and we took
that. It is a fairly new area to us so we meet regularly with the supervis
[4th year student]
The discussion has shown that there are indeedetiffes in the functions of lecturer
and those of project supervisor at AAU. There were inhica that project
facilitation was the academic staff’s more important function within the model, and
lectures were secondary and supportive of projects. Howi#vappears that the
reduced emphasis on the lecturer functions has medithpproval of a government
quality control body for higher education. This was nwmd by several of the

lecturers interviewed and by the programme director.

Recently we were told that we had to change our structure and do more
lectures and reduce the project time. We think that is a wrong move and are
hoping they will see the real value of our model of education. [Senior
academic]
The comment suggests that this is seen as a challenge édubational model in its
established form. Many expressions of concern about the ability to maintain AAU’s
unique model, strongly suggested that that change has negatipeicted the habitus
of the academic staff. It however, appears to be bealeficat least one way that was

suggested by an academic:

Even when the students come up with a problem we expect them to solve it
within the confines of the knowledge we provided them.
The comment suggests that lecturer-led knowledge is embedddie i learning
process even though an equal amount of time is dedicatpdoject work. The
proposed equal division between lecture courses and projektswpports the notion
that a mix of pedagogies is best for developing a wide rarfiggompetends in
students (Schweitzer and Stephenson, 2008); and also that sonoeevision and
didactic approach is appropriate for novice students tharidt more mature students
(Di Napoli 2004).
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However, some of the interview data show that this ma&teot as clear cut. As did
NU lecturers, AAU lecturers identified themselves as esparharrow specialisations
based on their research. However, some AAU lectureroadidged that while their
expertise was important to knowledge transfer, their narreeareh focus was not
viewed as a limitation to student exposure. Many of these lectures’ comments
suggested rather, that guiding students in learning was done emvwénonment of
openness. The comments suggest that the openness adw®is to share their
knowledge while at the same time allowing students to sharé tvleg know and
together they construct new knowledge.

The supervision in our PBL setting is encouraging for staff because it’s nice

discussions with the students about their approaches to dealing with their
projects. Students would sometimes try to address problems that are close to

the research areas of certain professors so that they (students) cérrbenef

that. And the other way around, the professors find areas being addressed by
the students so interesting that they will carry on with it in their own research.

So that’s a dynamic interaction there that’s a real engine in the system that
works well. [Senior Academic]

We have to be prepared for the fact that students very often and very quickly
find more information about a subject than you know yourself as a teacher. |
cannot say you only have to read what is in the text book, it may be 5 years old
and the student may have found new information on the net which is much
newer and better and based on much more research and | should be prepared
to reflect on that stuff because of our learning environment the student can

integrate this stuff in his problem solving. [Lecturer]

| am a supervisor and a teacher. The idea is that they [students] should seek
knowledge themselves and sometimes they dig into stuff that you [the lecturer]

may not be quite aware of. That’s the way it works here. We [academic staff]

have been here a long time so we have a good idea of how solving problems

should be tackled so we are open-minded. [Lecturer]
Training for the academic staff is typically done in sloairses such as the three-day
course that was observed. The course was attended by n8k RaHitators and led
by staff dedicated to executing the training needs alongasitducting and reporting
on research in PoPBL. In light of concerns raisedul®BL facilitation (e.g. by
Savin-Baden, 2000), the practice of facilitator training otflgoositively on the AAU
model. However, comments from some supervisors indi¢atedhough they all had
access to published materials on the subject, not all superkisdr®rmal training in

facilitation.
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| have chosen to attend a 2-day course but it turned out to be without value in
this context. | am instead relying on the teaching sills | was taught in the army
and the fact that | have been a student at this institution. [Lecturer & Group
Supervisor]

It was observed that systems were put in place to ensaitrbdth staff and students are
provided with specialised training to prepare them for engagemetite PoPBL
model. Differences were observed in how the academit rshbers were trained
for their role as PoPBL facilitators / group supervisois laow students were educated
about the model.

7.3 Education-professional dichotomy

The fact that the AAU surveyingrogramme is pitched at the Master’s level, implies
that professional qualification for Danish Surveyors haacuemic emphasis. This
argument was supported by a number of academics who waredkeepresent the

programme as such:

We are an academic programme; we want to produce students with the highest
academic capabilities who can function at the highest professional level.
[Lecturer]

It is much more attractive to employ graduates that have the full competence of
an academic. A Bachelor is not capable of doing that. [Senior Academic &
FIG President].
The latter comment also shows a popular view amongst acadéaffichat the two
levels of the programme represented the developmerdaoational skills at the lower
level, and higher professional and more academic compeseinche Master’s level.
In response to the question ‘How would you describe your programme in terms of its
academic and professional characteristidd@e lecturer’s response clearly supported

this notion:

At the Bachelor’s level we take a very practical approach using projects to
ensure that students can undertake the tasks that they will have to deal with in
professional practice. At the Master’s level it is scientific and problem-based,

a very academic approach so students learn how to address open problems or
guestions in a scientifically correct way. [Senior Academic]
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The pedagogical approaches employed were considered by afftarst students to
be oriented towards preparing students for professional engagamd in that sense
were perceived by them as having a professional focus.

We use project-based learning that requires collaboration and problem-based
learning that uses real problems like the professionals deal with in their work.
In our programme we model what is done in real life. [PD]

The Aalborg model is good for group interactions as we will be required to
work in groups as chartered surveyors. [Student]

In real life we have to work with other people and solve problems. That is
what this education teaches us. [Student]

Though the representatives of the Danish surveying profedgloexpress agreement
that students do have strong collaborative and problewngokkills, they also
expressed some dissatisfaction with the technical sKitise graduates. The comment
from one professional surveyor who holds a leadershiptiposin the local and

regional Surveyors Associations captures the conddiregrofession:

They [graduates] are not as good in the technical abilities as graduates from
the pre-existing institutions. They are quite good at group work and problem

solving but we in industry need people who can project manager as well as
carry out the technical functions.

To enforce his point, this employer compared graduates fhenformer surveying

education to the AAU programme. He added that the professanmeasures to

address what they perceive to be a shortfall in the edogatigramme:

If you go back 25-30 years ago when you left university you were able to
perform as a surveyor immediately. You had e.g. during summer calfses
the necessary skills using the instruments and everything. Nowadays when
they finish the Master’s they still need a lot of technical skills. That is why we
invented some courses for young surveyors to improve their skills before they
can apply for the licence.

This point resonates with what was identified in the lite as a trend in which
university graduates following up their studies with more tionally oriented

training (see e.g. by Golding & Vallence,1999). It also ressnwith the notion of

academic drift in which professional courses gradually losie tlocational relevance
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to greater academisation (see e.g. Jonasson, 2006; Harwood, Z0&Qkbut to this,
from a senior academic, demonstrates that the debataisdsra variance in capital
within the university relative to capital within the preden.

The concept is not university as learning for life but for lifelong learning. So

you will have to keep up during your professil career. It’s important that

the profession in collaboration with the university establish the necessary

courses for keeping up to date and for upgrading the professionals. So that

interaction between profession and university is very crucial.
While the programme representatives accept that some camss will need to be
developed after graduation, they also assert that university’s role is not merely to train
students to perform surveying functions (learning for life)tbupursue learning as an
ongoing process (lifelong learning). The view expressed gy piofessional
surveyor resonates with a functionalist philosophy, a ecanin which technical
competence is a primary capital. On the other hand, villeimcademy, based on the
senior academic’s rebuttal, the primary capital is the orientation towards learning that

promotes personal and ultimately professional development.

It is asserted that the positioning of the professional progre as an orientation
towards lifelong learning is in conflict with industry expectatio The AAU
pedagogical model is seen by its staff as an embodimiethi© ethos. While
acknowledging that the practical competence of graduatgdenkess than in previous
programmes, one senior academic asserted that the programme’s overall impact should

be judged against the type of capital that it conveys to students:

The profession and the employers were very sceptical in the beginning about
using problem and project-based learning for surveying. But it turned out that
these graduates are actually good but a bit slightly less good in the more
practical things from day one but much better in undertaking, analysing big
and complex problems and deal with them in a professional way. [FIG
president and Senior AAU Academic]

Another criticism that came from the employer intews was that graduates were
under-developed in their ability to make unilateral decisanskill identified as

important for project management in professional survegragtice.

They are used to working together in their studies and it’s an advantage in
many aspects but also sometimes a disadvantage. They are used to solve
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problems in groups but in a lot of our work, when you go out in the field you
are alone. We expect them to manage the situation as on a building site where
it’s chaotic and they are expected to make on the spot decisions alone. Also
they are not used to project management and we have to spend the first year
teaching them this. [Principal in large private surveying firm]
In spite of this apparent tension between the university the profession, the
educational model does appear to engender close relatiovsebethe two groups of
agents. While collaboration and problem-solving are capwathin both the
education and professional, the profession appears to teapical competence as
equally important yet not so treated within the academy.e eXpressed opinions of
both sides of the argument represented what appeared @ohbalthy relationship
between both agents (academy and profession). It isvee)ighat this relationship is
fertile ground for coming to solutions whenever tensioriseawithin the Danish
surveying education field. This is considered to be a didtiifference between this

case and the NU case study.

Another feature of the programme was what the data suggestedanvanbuilt
mechanism to socialise students into the profession dtheigstudies. This came

out of comments such as these from both academic amdiattative staff:

Our students are integrated at a very early stage into the profession. They take
part in professional activities within the profession through their projects and
actually feel like being part of the surveying profession community at a very
early stage. [Senior Academic]

There is a close interaction between the university and professional practice.
We include our students into practice like the annual meeting every year which
usually have more than half of the active surveyors in the country in
attendance. This is quite amazing compared to other professions. So students
have a strong sense of being a part of a professional community. [Senior
Academic]

As was found in England in the first case study, therals® a dichotomous

relationship between academia and the surveying industry mméx. However,

there are differences in the points of tension in eacttext. In the case of England,

the tension is largely linked to the discontinuation of dafree surveying courses. In

Denmark, however, the tension appears to be associateghilidbophical differences

between university and the professionWhile the surveying profession in Denmark
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has expressed concern with the technical abilities of Ah& graduates, the
University strongly supports its curriculum and pedagogicalaggires as conveying
an orientation towards lifelong learning that will enhanedgssional development.

On this argument, the acknowledged deficiency in practical petance upon
graduation can be addressed through post-university arrangenfegtaduates are
oriented towards continuous professional development. Thuis #&rgued that
effective surveying education should not be judged only obdke of either point of
view. While technical competency is important, the capaittyearn new things
driven by an orientation towardsrgoing learning can, and sometimes do lead to a
much wider pool of professional competencies. One drawisaitiat industry may
see this approach as delaying productivity. However, whergegis as an investment
in human capital, it may well yield greater productively ia kbng term.

Furthermore, developments within the discipline haveatede a much wider
knowledge pool and possibilities for exposure to a broader m@ngeEhniques being
applied to spatial data collection, manipulation and managemnmEhe impact of this

scenario is what will be explored in the next settio

7.4 Geomatics paradigm

Unlike within UN, ‘geomatics’ was not a term used often in my interactions with
AAU’s staff and students. Since the term’s French origin and modern use in
Francophone Canada then later in Anglophone Canalas spread to many English
speaking countries including many of those in this study. Meky¢he term appears
to have not infiltrated Denmark. Notwithstanding this, the itlah $urveying practice
and education have evolved beyond their traditional difirs, is well established in
the Danish context. Hence, the underlying concept of the ‘geomatics paradigm’ is

considered to have relevance to the Danish context.

The analysis of the university staff interviews indéchtwide agreement with
Enemark’s (2002d) report on the evolution of the surveying professioDdanmark,
particularly over the past three decades. Some cotarfrem university staff spoke

of change in the profession induced by technology and abclenges:
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Many things have changed in surveying since | studied in university three
decades ago. The black box technology means that many things can be easily
done with the touch of a button. Computers are used in every sphere and
information is readily available to all. Economic activities are now closely
linked to the management of land. That is where the real focus is now. [Senior
Academic]

Governments and private businesses require more extensive information on
land. The technology now allows us to do so much more. Surveyors have far
greater skills than just land measurement; they are now land experts who can
offer so much more to society. [Academic]
Enemark (2002d) has shown that the Danish surveyor hasidaiifobeen mostly
concerned with cadastral work and small amounts of mappnaly emgineering
surveying, planning and land management. Additionally, Ene(@&®2d) noted that
since the late 1980s there has been a remarkable changefilm prdhe Danish
surveyor. Of particular relevance here, is the irggdanvolvement of surveyors in
planning and land management and non-surveyjrgific areas such as ‘general
management, general information technology developnsn other business
development’ (Enemark, 2002b: p. 5). This trend shows a reduction in the traditional
cadastral focus and a more balanced approach to the prbfite professional, in
regards to the distribution of the tasks in which they engageofessional practice.
As such, it is asserted that this change in surveying peaistia manifestation of the

‘geomatics paradigm’ as described in Chapter 2.

In regard to the research objective, it is now considered, how this ‘geomatics paradigm’
impacts the educational programme. Several members ofathdemic staff
mentioned that flexibility of the educational model hasamethat the changes in

professional practice have not been difficult to inooape in the course.

The difference between our model and more traditional ones is that welare a
to adapt to changes in the profession. We change our curriculum content
according to the needs of professional practice and also consistent with
technological development. [Senior Academic]
Both the programme documents and staff interview traptscidentified flexibility of
course content as a foundational principfehe University’s pedagogical innovation.
Hence, in the AAU context, the flexible approach to coursgetd cannot be seen as

primarily due to the ‘geomatics paradigm’. However, the data reflect what Enemark
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(2002c) described as the changing profile of the Danish surveyot only did the
staff responses reflect this but also the number aflestts enrolled in land

management relative to the more traditional measuresegnce:

Half of the students in this year (4) are in the Land management speaalisati
The rest are divided between Measurement Science and GIS. [Year 4 Student]
Though AAU students specialise in one of three areasHigeee 9), the programme
takes a generalist approach in second and third years leading to the Bachelor’s degree.
This generalist approach followed by a specialist concemtrati seen by the staff as
producing graduates with a grounding in the wide spatial fieldMat can also with
expertise in the specialist area that is conveyed durengrtal two years of the course.

We teach them both the breadth and depth of surveying. In the Bachelor years
our students learn about the many sub-areas of surveying that they will need to
know for professional practice. Then at the higher level we get more scientific
and they specialise and go in depth in certain areas. [Academic]
The FIG president and senior academic expressed that AAU’s model supports the
development of surveyors, with a new habitus relative aditional surveyors. He
purported that the AAU model seeks to convey the knowledge angetencies for

much more than the society is accustomed to from sorsey

With our current wide expertise and adaptation of high technology in solving
complex problems in various spheres of society we have so much to offer as
surveyors. Many people still do not understand how important our functions
are but we have to take the lead in changing the perceptions that we mainly
carryout out technical functions. [FIG President & Senior Academic]
The belief expressed by the FIG president was representditite academic staff in
general. The consensus among them was that the cowsasisive to changes in

industry as well as societal needs.

7.6 Summary and discussion

Apart from the more obvious structural arrangement ofttvee case studies, some
features of curriculum and pedagogy are considered to be gstitecdi The findings
suggested that the programmes have different philosophical gngsndiTheNU
programme appears to be driven by a desire to conform to raugaguality system

that is a product of the university and accrediting bodid® acquisition of prescribed
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knowledge and skills through conventional pedagogical approashesstral to the
NU programme. The data presented AAU’s programme as primarily driven by an
ethos to convey professional skills development thaergred on the approach to
learning rather than learning content. This is not totkay the content of their
surveying programme is deficient relative to other prograsnimehe study. In fact,
there was evidence that much of the theoretical knowledigeist bore similarities to
the content in several of the other courses in the/sthidwever, it may be argued that
the emphasis (in terms of time) placed on conveyingréteal knowledge by subject
experts (lecturers) is less in the AAU context relatovéhe NU context.

Among the staff and students within tR& programme there was a general view that
the pedagogical innovation was an effective approach to ymagverelevant
competencies for professional engagement. The stgih@ssed collaborative skills,
inter-disciplinarity, critical thinking and problem solvingkils as particular
competencies conveyed through the pedagogical arrangement at AlhEre was
evidence that while members of the surveying professioremmiark recognised that
graduates had highly developed collaborative skills, they ettt see a greater
emphasis on the development of technical skills they ferceive would be better
developed through more directly supervised and arranged teachingsefprinciples
as in the NU system.Mainly because of the centrality pfojects in AAU’s PoPBL
pedagogy, it was surprising that under-developed project managekidstwere
identified by an employer as a deficiency in graduate$t might be that the group

work develops collaborative skills but not necessarilysthibs to manage projects.

Howthe ‘Qeomatics paradigm’ impacts surveying education

A shift in the emphasis of surveying practice in Denmark wédeat. It has been

shown that surveying practice has evolved considerably teetast three decades.
Land management and the application of high technologpatial data management
have now taken up a larger proportion of surveying prathiaa is traditionally the

case in Denmark (Enemark, 2002b). This means that, in &dnrthe surveying

profession is as much impacted by technology as in manyeofother countries

included in this study. Not only has this impacted measurememi¢gies, but on a

deeper level the role of the surveyor in society has bensformed. This argument is
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strongly supported by representative of the FIG and the D&uisreyors Association.
This may be the reason that more students from thertcetwmlied, selected the land
management specialised over the more traditional measotrsmience specialisation.

How different educational strategies impact student preparedness for professional
engagement.

The data showed a correlation between the pedagogical approach used and students’
awareness of professional practice and dispositions towardsrcplanning. It was
found that AAU students related how they learned with vilvay expected to do in
professional practice. They demonstrated familiaritshyprofessional surveyors and
their practices. The confidence demonstrated by studeksalso by staff in their
students, strongly suggested that PoOPBL promoted a habitiglents that is aligned
to aspects of professional practice. Moreover, it wasdfdbat the students generally
had definite career goals with the large majority witawved indicating intentions to
remain in surveying. This is in contrast to the findifrgsn NU which demonstrate
that students were less sure about career after univassityell asof the realities of

industry practice
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CHAPTER EIGHT — DISCUSSION OF FINDINGS
8.1 Introduction

This chapter presents key empirical findings in regard a&mious models of
surveying/geomatics education and develops a proposed new educatdeafor the
discipline in its contemporary form. This new model das used to support
sustainable development in the surveying/geomatics professiomportantly,
consideration is given to the suitability of the moaeldifferent professional cultures
and contexts. Therefore, the model is a useful toal developers of

surveying/geomatics courses.

8.2 Changes in approach to surveying/geomatics education

In the earlier discussion about the history of surveying athre (Chapter 2), it was
highlighted that the predominant vocational ethos assatiatth surveying, is rooted
in the philosophy of the traditional apprenticeship arrangésneThe data has
confirmed that the institutionalisation of surveying edwsati particularly the
development of university courses in the discipline, ledsto a gradual change in
curricular and pedagogical strategies. While the earlimngements emphasised
vocational and technical competencies, with close indlisky, my research revealed
a shifting in focus to more scientific content, which inciegly mirrors the curricular
and pedagogical approaches used in more academic progranimess also found
that demands from the profession and students for greatdd relevance, have
influenced the emergence of a hybrid model with elemehtsoth the traditional
apprenticeship arrangements and the more academic approddhis recent
development can also be debed as combining elements of the transmission and the
process models as described by Smith (2000). @ The progresstmricular and
pedagogical strategies was illustrated in three models that presented in an early

publication from this study by Young, Smith & Murphy (201Eigure 17).
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Figure 17: Models of surveying/geomatics education
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With regard to pedagogy, the study found that in the largerityapf the programmes,
theoretical knowledge was conveyed in lectures with sooteeable emphases on
teacher-centeredness and content transmisstowas found that the core subjects, in
many of the programmes, were delivered in small classethiy five and less
students. Although for economic reasons, small classes n@& considered by
programme administrators to be ideal, some pedagogicahthes were derivedn
particular, it was observed that these small cohortditéded close interactions
between lecturers and students, in ways that not only enhancadlellge
transmission, but more importantly, promoted knowledge aactgin. Thus, to the
extent that universities can support courses made up of somaltts, they should be
viewed as potentially beneficial for the development of @®iémal surveying

education.

Another important layer of surveying pedagogy is the use dftipeh exercises to
consolidate theoretical principles. Practical learnagivities were found to be
utilised in some programmes more than in others. In fact, the sl®owed that in
some contexts, there was a reduction in practical esesrdhat was largely due to
economic reasons. Programme representatives explaivadpractical exercises
placed significant demands on staff and required extemsideexpensive equipment
that often cannot be made available in large numbers, dllat In light of these

constraints, students in some programmes were expectedgtages in practical
exercises beyond those directly supervised by staff witltheduled classes.
Arrangements such as these are important to develop ¢haeidal capabilities in

students that the profession requires. Hence, it is sieghjgbat an improved
education model should make adequate accommodation for platd@rning

experiences

Interestingly, comments from some programme directodslecturers, suggested that
the increase in theoretical emphasis and the conapimnitecrease in practical focus
may be the outcome of shifting values in the educatioe#d.fi Since emphasis on
practical and other work-specific competencies is historical§sociated with
vocational training at sub-university levels, university edanats expected to offer
something more.  Even though surveying/geomatics has promimactical and

work-specific elements, there was an expressed desitbefamiversity-based courses
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to model values of traditional higher education. It was showehapter 2, for
example by Higman (2001), that historically, there haslseelesire to elevate the
profession from a widely perceived vocational-technicalllev@ higher professional
level. Hence, the scientific and theoretical elememnte sometimes prioritised above
technical competence. However, it is evident that afaatory balance has yet to be
found, since the profession has expressed a generdisfas#on with an educatiai
system that they perceive to elevate scientific andrétieal elements at the expense
of practical professional preparedness. The tensiasrided here highlights the need
for an educational model that will not compromise onee/alver another, since it has
been shown that they both have fundamental relevancedermesurveying/geomatics
practice.

Additionally, while work-based learning was considered to befisal to developing
work-related competencies, only a few of the programmespocated aspects of it.
This too was found to be desirable but impractical, mostly duesturce constraints.
An improved model would thus consider how this important eléragprofessional
development may be incorporated as something other thaad#ional internship

arrangement.

As a radical example, the curricular and pedagogicahgerents used within AAU,
demonstrated that an innovation in teaching and learning sogfggomatics has
been applied on a broad scale with some successe iiportantly, the AAU case
study has demonstrated that innovation in surveying/geomaticstieducan provide
avenues for tackling some of the challenges faced in edgcsiirveyors/geomaticians
for contemporary contexts. While it was shown that bdtd innovative and
conventional models have challenges, the innovation hightigthe importance of
enhancing learner autonomy as a critical component dégsional development.
This aspect of the AAU model contributes to the developra&émdividuals who are
adaptable to change and oriented to problem solving. Within thesdiotable and

constantly changing geomatics working environment, thespetencies are critical.

Importantly, an examination of the pedagogical approaaked within the studied
programmes, demonstrated that the more conventional gmmoggs identified with
elements of curriculum as transmission (Smith, 2000)indJSmith’s classification,

the more innovative AAU model was assessed as a hybrid néidum as process
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and praxis. Within this innovative educational system, ctntad pedagogical
developments occurred through interactions in the learningepsoas participants
make judgment and meaning and through this process constrwegeldige together.
Notwithstanding the importance placed on this feature by the Ataff and students
as well as some of the Danish professionals, it was thed theoretical rigor and
specialised technical competence are seen as equally impdaaneffective
professional engagements. The development of an improdedatonal model
requires consideration of whéie stakeholders’ expectations are (the capitals of the
professional field). Moreover, an improved model stiawdt merely seek to satisfy
stakeholders’ demand at face value. It is even advisable that curriculum Idgees
should question why the identified capitals are valued @ndssess if they are
desirable or beneficial to maintain in their presentnfar

8.2 Capital features of surveying education

The discussions under the first theme highlighted a nuwbeapital features of the
curriculum architecture of surveying/geomatics courdd® following were identified
as characteristic of the large majority of the cesirdiigh specialisation, close linkages
with the professional, and technology oriented. Theeee found to be driven by
mostly utilitarian motives strongly influenced by the prsies. Analysis of the
other themes identified tensions in the relationship batwthe profession and
academia. One of the identified reasons for the terisiamisalignmentof academic
values (symbolic capital) with professional values t(oal and economic capital).
While the programme representatives expressed the désirethieir programmes
should have work relevance, there was also an expressig dbat academic
standards be aligned to the more generic and theoretitsdsvof higher education.
Although these values may have work-relevance, they hamfested in ways that
are at variance with professional values. This tens@ween the two fields was also

identified as a major theme of the study

The degree to which these capitals are upheld is influencedybgtékeholders in the
process. These include surveying academics, professionalystgvainiversity

administrators and students. The identified capitalthén surveying/geomatics
education field along with the agents identified in the arabsibeing most influential
players are illustrated ifrigure 18 It was found that the influence from the
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profession was the primary reason for the specialisisfon curricula, and the demand
for the development of practical and modern technicalpstemcies. On the other
hand, academia’s influence was found to be primarily focused on the more symbolic
capital of academic recognition. It is important that edtgpers of
surveying/geomatics courses recognise #itibugh these values are often presented
separately as they are here, they are in fact ingklyarelated and all important to

professional development

Figure 18: lllustration of capitals in surveying/geomatics education field

Field of
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e Accrediting Bodies
Professional
Organisations

Cultural & Economic Capitals
e Disciplinary competencies
(specialist & generalist)

e Practical (work)-readiness)

e Technology orientation

Agents

Academia
® Programme Directors
e Academic Staff

e University Administration
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e Academic recognition
(within academia and the

profession)

Agents

Surveying/Geomatics
Education

Adaptationsof Grenfell and James’ model of interesting fields (Figure 19 & Figure
20) were useful for highlighting the characteristics of theldé of influence in
surveying/geomatics education. The use of these models shatextcal differences
between the two in-depth case studies. Each fieldbissho have layers that describe
their contextual uniqueness. The nature of the feetdore thoroughly discussed as a

whole system after the various elements have beerifiddnih the developing model.
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Figure 19 The interacting fields in NU’s surveying education (based on Grenfell

and James, 1998)
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Figure 20: The interacting fields in AAU’s surveying education (based on
Grenfell and James, 1998)
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8.3 Modelling two distinct fields of surveying/geomatics education

The analyses of various aspects of the two case stud@sy; the four major themes,
have highlighted elements of the field that can be used to memt system.
Modelling the two distinct fields of NU and AAU geomatics progmes allows for
consideration of how context impacts on educational systeEach cases analysed

with a view to developing an improved educational model.

8.3.1NU’s geomatics education field

Based on the findings, the NU geomatics programme is atieaised by the following

features:

e A small department within the University, offering distinctdahighly
specialised courses relative to other courses offered hyriversity,

e Two very structured specialisations with approximately a thirth® modules
shared between them

e Highly assessment oriented and research driven;

e Strongly influenced by lecturer expertise and accreditaggoirements.

The dispositions of students and tleademic staff were considered as useful elements
in modelling the field. This is particularly helpful modelling the system, because its
directional course and impact are determined by the digpwsitand inter-
relationships of key players within it.  The role ot thelationships within the

pedagogical arrangement is illustratedrigure 21.
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Figure 21: Education model of NUs geomatics programme
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The model inFigure 21 illustrates the three primary agents that are aatiee field
students, academic staff and the profession representedtdogditing bodies and
employers/industry. The sizes of the circle overlaps s¥istthe relative impact of
the relationships between the various agents upon thecudarriand pedagogical
arrangements.‘Primary pedagogyis shown as resulting from interactions between
academic staff and students as was demonstrated in they noostientional
pedagogical arrangements observed. This relationship idyntesturer-directed as
discussed earlier:Secondary pedagogylescribes the relationship between students
as found in unsupervised group work and the sharing of knowledtyeeen new

school leavers and students with work experiences

However, within the NU model it was found that the curriculisnprimarily

influenced by the academic staff and to a lesser extenhebysurveying/geomatics
profession. The data also showed that, the industnyeindle is mostly through the
bodies that have granted the programme professionadiation. Importantly, the

model shows the intersection of all three circles (agents’ habitus) as representing those
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values considered important within the programmes. Thesefareed to as symbolic
and cultural capitals (Bourdieu, 1986); and are the fatbatswere found to drive the
direction of the curriculum, and fundamentally deterntine nature of the product
(graduates). On this basis, the graduates from NU’s geomatics programme are
described as highly theoretical, mostly due to the emphasisnsiruction and
traditional assessments; technically capable resultingy ftbe level of technical
exposure gained from supervised practical sessions and ajopifc of some of the
latest technologies used in geomat@dfident as relating to work-readiness, mostly
due to the low level of direct interaction with the inglys and fairly generalist in the
geomatics field resulting from overlap in the two spesaions.

In the next subsection, the AAU context is similarlyraxsed to provide a contrasting

perspective on modelling surveying education.
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8.3.2 AAUSs surveying education field

Figure 22 illustrates AAUs surveying education field. It represents the relatigsshi
between the active agents in the field, and through phiszidesan understanding of
how these social relations impact the programme.

Figure 22: Modelling the AAU surveying programme

Integrated General Spatial Sciences (Bachelor’s) Specialisation (Master’s)
[Surveying & Mapping — Land Mgmt. & GIS — Cadastral Mgmt. Last 2 Years
First 3 Years

Primary Secondary The Field
Pedagogy (Inter- Pedagogy
student) (Industry-

Student)

Curriculum Focus
(Capital)

Tertiary e Collaborative
Curriculum Profession competencies
Design (Students (Industry & e Project & Problem
& Staff) - Accrediting orientation
Body) e Generalist
Secondary emr?hasis in
Pedagogy Academic earlier years
(staff/Student) Staff & PD * Specialist
| emphasis in later
Primary v years
Curriculum ¥ Secondary * Flexibility/Change
Design (Staff Curriculum Sensitive
research & Intra- Design (Staff-
staff decisions) Profession)

As with the NU model, the overlaps between the circlestiate aspects of the
pedagogical arrangements. With this model, the primary pgglagowithin the red
circle indicating the prominence of inter-student learraags typical of PBL settings.
This was identified in the NU model as a secondary pedagibythe teacher-student
interaction being primary.Unlike the NU model, AAU’s pedagogical arrangement
includes a student-industry component. The student-industmpament of the

pedagogy strengthens the professional awareness of studentthr@augh their
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interactions with members of industry, the developmaiprofessional capital is
fostered. This is an important socialising link that gisesents an access to economic
capital as it was showed that through this relationshipdesits had secured
employment after graduation.

Also, distinct from the NU model are the social arrangets for curriculum

development. Within this model all three primary agerdaaborate together to
develop the curriculum. Multiple stakeholder collaboratappears as a common
thread in both the pedagogical arrangements and in curmodévelopment processes.
Within the NU model, the primary curriculum determinantgeveonsidered to be
academics with a more indirect influence from the psdes through accrediting
bodies. The data did not support student contribution to clumcwevelopment

within the NU context.

The comparison between both models shows that surveyingwanmdiffer in terms of
the social arrangements. Importantly, these arrangisnhave a discernible impact on
both staff and studesithabitus. The habitus of these agents as they cohabiiekihe
impact on how students are perceived to be prepared for pooigissngagement by
the students themselves, the academic staff and employée findings have shown
that the perceptions about both models may be construeithas beneficial or not
depending on #adispositions of the examining agent. Also, it is impdrtamote that
perceptions sometimes bore group characteristics whigh afith Bourdicu’s notion
of cultural characteristics among certain agents. Thtusvas unsurprising that
members of the surveying profession expressed group opingodsl astudents and

academic staff.
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8.4 Summary discussion on collective case studies and the two-dephses

Having explored the data from the fifteen programmes andwbein-depth case
studies, four major groups of competency have been idehtieimportant elements
of an effective surveying/geomatics education model:

(a) Discipline-specific and technical knowledge and skills.
(b) Generic knowledge and skills.

(c) Professioal orientation.

(d) Professional sustainability.

Bearing these critical areas in mind, a separate buedefaodel has been developed
(see Figure?d).

This model illustrates those areas that the researehsdggested, were of particular
relevance to professional development within the dis@pli Some of the features
resonate with concepts from the higher education schempeged by Bennett, Dunne
et al. (2000) with nuances for this distinct discipline aettifof practice. The model
alsqg incorporates elements of thedy of surveying knowledge proposed by Green &
Potts (2007).
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Figure 23: Model of surveying/geomatics incorporating key elements
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In Figure 23, the portions of the circles with no overlaps represegucational
strategies with a singular focus on one of the four fipdccompetency groups
technical and discipline-specific emphasegneric/general knowledge and skills
professional orientation, and professional sustainabilifyhese areas, with singular
focus, represent level-1 in the model. Progressivegynttimbers 1 to 4 are at level 2
of the model. They represent the continuum of possibiicomes when various
combinations of the level-1 components are incorpor@ito suveying/geomatics
courses. For greater cohesion of educational objectires;entral component of the
model (labelled 5) represents the ideal outcome resultmgpn tombining all the

elements in a balance negotiated by the stakeholders

Whilst historically the education of surveyors, in many egts, has had a primary
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technical focus, the current scenario is, that withinescourses, the focus has shifted
towards a greater mix of competenciebhis scenarialigns with Enemark’s (2001)
assertion of a shifting in educational focus for the fafldurveying/geomatics

As | have shown, theres a variety of outcomes achievable from this model. The
dynamic model represents four elements that classifydaod specific competencies.
The sustainability of the profession in this context isstdered to be linked to what
has been identified in this thesis as the geomaticadgan. This new paradigm
requires flexibility and sensitivity to technological aclyes, societal needs and
dynamism in stakeholders’ orientation towards the professional field. This has
resonance with the notion of habitus of professional sorvas well as surveying
academics and students. Surveying students are socialiseldcalised fields that
influence their dispositions towards teaching and learningeginmg/geomatics, and
becoming surveyors/geomaticianghus, stakeholders’ involvement in the decision
making processes, is critical to the success of the Imadeneeting established
objectives.

The data showed that a primary focus on liberal educatiavidely perceived by

professional surveyors and some academics, as inappeoiriaffective professional

preparation. This is clearly a reason for the highlycspised compositions of the
large majority of the courses in the study. Furthermsesgeral academic staff and
representatives of professional accrediting bodies, demated robust support for the
high specialisation of surveying courses. Ironically, ewéhin what appears to be
highly technical courses, many academics expressed that argreatiemic emphasis

is more appropriate for university courses.

Additionally, the close relationship between the pradesand the academy, as in the
AAU case and to a lesser extent the NU case, demondthatethe profession in the
various contexts studied, have asserted their partnershighan educational
programmes. It has been shown that the relationskipvelen profession and
academia, though varied in its nature, is generally seeimpartant to building
professions in general and professional courses in particltl is for this reason that
this social aspect represents a key component of tha-cognitive element in the

model
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The model illustrates varying levels of educational outcowiesn courses combine
different strategies that target particular knowledge types @mpetencies. This
feature of the model is particularly important to help cewlsvelopers determine what
emphasis is best for their courseBor example, the combination of the elements that
seek to convey technical specialisation, with those thdt eeonvey professional
orientation, is classified as a producing a specialist gtadughis example refers to
graduates with highly defined technical knowledge and skills combividd an
understanding of how the related knowledge and competenciegpplied within
professional practice. At the deeper level, for exampléabelled 2” in the diagram,
combinations of specialist and generalist elements would peoddnat has being
described as a ‘generalist specialist’. This refers to graduates who are highly
developed in specialist technical aspects of the discidiutealso have been exposed
to some liberal aspects of education along with profedsmmentation. The other
classifications of combinations are illustrated in thedetaiagram. A major feature
of this model is its dynamism, which allows for adaptationvarying national,

university and professional contexts.
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CHAPTER NINE
CONCLUSIONS, REFLECTIONS AND IMPLICATIONS OF THE STUDY
9.1 Overview

This final chapter provides a reflection on various aspa#dise research. Specifically,

it summaries the major research findings, considers ti@wvstudy contributes to
theory and practice and discusses the appropriatenessmpiadt iof the research
process employed. The reflection on the researclepso&nalyses areas of strength as
well as limitations of the study. Furthermore, the miten considers how the study
has impacted me as an educational practitioner within gag/geomatics. Since
much interest was generated in the study by surveying edsicamrwell as
professional organisations representing practicing surveybes chapter will also
discuss implications of the findings for professional syingg courses and for

surveying practice.

9.2 Summary of major research findings

Major findings of the study included understandings abouticcdmm structure and
content, pedagogical arrangements, relevance of edutatmnfessional practice and
insights into the relationships between three groupsdifiduals identified as primary
agerts in the surveying education field. Additionally, a modél cmntemporary
surveying education was proposed by amalgamatie complex issues that were

discussed

9.2.1 Curriculum- Rapid change in knowledge content and emphasis

A prominent commonality among the studied programmes isethéence that
technology-induced changes within the geospatial industryther perception or
expectation of those changes, have influenced remarkelideges in subject
composition and knowledge emphases within the coursess rdtimnal approach to
developing the educational programmes aims at aligning these® with industry

practice.

Within the universities that were studied there is a gérmlief that employers ar
matching specialist competencies with specified sub-sectorBinwihe wider
geomatics industry. Furthermore, it was found that studentsinwihe studied

programmes are increasingly showing interest in narrowiasations. In a few
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cases student-interest in measurement science remagopudar student choice.
However, it was found that greater numbers of students eygireg for specialisations
iIn newer sub-disciplinary areas such as GIS and Land Mamagf. These newer
specialisations are in areas that may have once bp&naosubject features within
older course structures or areas newly introduced as a respons diversified

industry. A few of the courses integrated the various cispef traditional and

contemporary surveying, thereby supporting the new geomatics vigwgdowever,

there was an expressed intention to change those comstures to narrower
specialist education.

This change in knowledge content and emphases has thaaitaditional surveying
education, with a central focus on measurement scidra®,given way to a new
educational paradigm. Within this paradigm, the educatidheomodern surveyor or
geomatician (as they are referred to in some contbassh two-fold function. Firstly
it is geared towards preparing graduates for conventional piamfes$ functions using
new methods with greater efficiency. Secondly, the &titutal programmes have
embraced the wider spatial sciences and technologiethislcontext the discipline is
seen as having relevance to many unconventional areas., fhbdern geomatics
programmes are distinctly different from surveying edoocabf a few decades earlier.

As one programme director described this paradigm, ‘geomatics is a widening field

While some functions of the past are maintained withodenn programmes, the
technical functions are increasingly perceived and exédatenore sophisticated and
innovative ways. Of greater significance is a change mlbarning for the discipline
is perceived. It is concluded that the changing contedtthe dynamism in the
knowledge emphases have encouraged an orientation torgeldarning that caters
for the changing methods of practice, as well as the exgplnd expanding functions
of the profession in society. Based on the strentineo negative feedback from
industry, the need for a wider and more focussed adaptatidife-dong learning

principles would strengthen the educational model.

9.2.2 Tensions between industry and the academy
Since the surveying programmes studied are all intrinsidialked to professional
practice, it was important that consideration was giethé perceived relevance of

the educational programmes to professional practice. Ifouasl that there were well
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established linkages between the two fields (surveying praetige surveying
education); yet tensions were evident between both.

The rationale for programme directions, according to mahythe programme
representatives, was alignment of the courses withstngdudemands. However,
industry representatives expressed dissatisfaction vapecés of the educational
programmes. As relating to specialisation, it was fountl dhmaller surveying firms
favoured graduates with generalist competencies, capable ofngaKectively in a
wide range of areas. Thus, employers in this categoget graduates who are able to
demonstrate traditional competencies using either coiovehior modern methods, as
well as having competeres in the application of other aspects such as GIS. An
integrated course such as the ones offered by UTJ and Mleniagal if this type of
market is being targeted. However, the dynamic natutkeofieospatial industry and
wider issues, such as globalisation, may require aréliffeapproach that looks beyond

the perceived demands of local markets and small firms.

Moreover, it was found that larger surveying/geomatics orgtaizs often employ
graduates with highly developed competerdn specialist areas. A GIS specialist,
for example, would be required to have a high degree opetancy, upon graduation,
within that specialist area. Equally, a mining surveyor woulist benefit from a
course with an emphasis on measurement science wilakged mining applications.
If university courses were aligning their courses withdkpectations of large firms
then early specialisations may be the rational appréat¢ake. Programme directors
indicated that in several jurisdictions GIS and GNSS apgmicst had grown
considerably. Additionally, both programme and industry reprtesives identified
other high technology areas as growing interests thatwaayant increased emphases
within university courses. This implies that specialisphases are likely to intensify

within surveying/geomatics programmes.

The high specialisation approach to curriculum developrmers viewed by some
programme representatives as opening up many new opportunitiggedonatics
graduates. Howevesglthough early specialisation may position graduates for some
opportunities within industry it may also limit their fessional scope. This could
also pose a problem if market demands swing to other arefgraduates interests

change. Both scenarios illustrate that curriculum dwetisnaking involves an
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understanding of market demands and trends. These findimgssigate some of the
complexities involved in the development of the studied namogies. As one
programme director indicatetve have to be flexible with our curriculum if we are to
prepare graduates who are able to cope with the changing demands’.  Thus, an
improved educational model for the discipline should be guidethdyeed to make
the educational programmes relevant to changing industry.needs

Issues of knowledge content and emphases emerged a$ tweeprimary features of
the industry-academy relationship. Another aspect was ticegi®n within industry
that university-based surveying education is threateneéddademic drift Under
the theme ‘academic-vocation dichotomy’ this has been discussed as one of the major
issues that concern relevance of educational strategipsofessional development.
Thus it is important that while academic values are upheldisthist at the expense of
professional values. The academics interviewed werdutdre indicate that the
reverse should also be true. That is, the importamesies of a sound academic
programme should not be compromised. This issue is fudiseussed in the

following sub-section.

9.2.3 The academisation of surveying education

The changing of formerly highly technical surveying courses to eusity-based

degree courses is believed to be the catalyst to an inmyeasademisation of the
professional education programmes within the disciplinefeBsional surveyors and
surveying academics had conflicting opinions about thiseisstio several of the
professional surveyors interviewed, the increase imrdtieal focus and relative
decrease in the technical focus, compromise the adeqoBdye courses for

professional preparation. They perceive that this treddaes work-relevance. This
demonstrated that industry has an expectation that thatathad programmes should
prepare students for work in a rational way. In this semsployers expect that the
substantive knowledge acquired, the technical capabilitesheengeneric skills should

be closely aligned to the demands of professional work.

However, close examination of responses from the acadeomggested a contrasting
view. For several of the surveying academics, an increatieeoretical focus was
consistent with a more appropriate emphasis for higacation. This philosophical

stance considers the development of scientific reagoand critical thinking along
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with other generic skills as foundational to profesdigmaparation even within a
highly technical field such as surveying. It is believed thate skills are later
transferred to specific work-related competencies duringepsainal engagements.
Due to lack of stable forecasts about the nature of futsies te working life and

gualifications as outlined by Barnett (1990), it is difficultassess the feasibility of
professional courses with regard to requirements in workieg lilt is therefore

concluded that preparation for surveyggpmatics work, while conveying the
technical and discipline-specific knowledge, should alsovey those generic and
transferable skills that facilitate life-long learning. hi§ approach, it is argued,
engenders some degree of technical readiness but alsotpsa disposition towards
learning that facilitates an on-going evaluation and devedmpnof relevant

competencies. This bears some similarities with what R2adgren et al. (2011)
described as becoming professional by engaging in a widef gsicourses.

9.2.4 The reality of a geomatics paradigm

While the findings un-problematically demonstrated that survey@edniques have
been revolutionised by modern technologies, it was mdfieuti to determine if the
changes amounted to a new paradigm for the professitwe. study concludes that
among the stakeholders, there is a prominent perceptiah the discipline of
surveying is in a heightened state of change. The loc#tgsion in the various
contexts was seen to be at varying points along the wajedtom traditional
surveying to modern geomatics. While for some, the apjplicaof newer
technologies mostly represented enhancements to survewtigas, to others this
meant much more. One poignant example is the shiftindpenresponsibilities for
surveying data capture to technicians, leaving the professianzeyor to function in
more managerial and consultancy roles. This in parguats for the reduction in the
technical focus of some surveyiggomatics programmes and an increase in emphases
placed on areas such as spatial data manipulation ancgemaant, project
management and other land management applications. omrehe new paradigm
appears to represent an opening up of opportunities for graditatesrconventional
job prospects. Therefore, it is concluded that the gdesnparadigm is a reality in
many of the studied contexts, and that it has an obviopadimon the associated
educational programmes. Not only has this impacted on the pumposhe

educational programmes but also the approach to education.
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9.2.5 Change in purpose of surveying education

It has been shown that due to the changes in surveying pratakeholders expect
contemporary education programmes to do more than preparetstiaterarrying out
conventional functions using new tools. Additionally,kstzolders require that the
courses develop competencies, which enable graduates to engeggstuiy within
an uncertain and dynamic working environment. This realityptsunique to the field
of surveying since technological advances have impactaay mther disciplinary
fields. However, as Hubbard (2009) argued, the impact on survesyimgre than a
change in the methods used in practice. It is alsoaagehin professional functions
and it thus dictates a change in the purpose of theiassbeducational programmes.

It was acknowledged by several respondents that change indafile pf surveying
courses is evidenced by changes to course titles, chamglee subject compositions
and in the creation of new links with other fields amtiglines. Specifically, GIS
was found to be a major component of most courses inttitly.s Several of the
programmes that started with GIS as a subject within thegng courses, now offer
GIS as a separate and often most popular specialisatidimese changes within
universities demonstrate changes within the geospatialtiyduslore importantly for
this thesis, these changes underlie a change in theiyaeergeurpose of surveying
courses. Underlying the new course tifleg. ‘Geomatics’ or ‘Surveying and Spatial
Information’) is a change in how many stakeholders perceive the purpose of surveying
courses. Many programme representatives stated that coméeynmmurses are
preparing a new type of graduates to engage in a vastly difigogking environment.
As one programme director put it ‘our graduates can find employment in many

unconventional area’s

9.2.6In search of a signature pedagogy for surveying

Surveying practice has traditionally involved highly technical aspétat require
practical engagements in outdoor environments. Howevediso@line has always
included other aspects that involve in-office engagentbatsequire different type of
skills relative to the more practical outdoor skills. dbftunderstated aspects of

professional surveying practice are the social componehtthe discipline. In
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executing their functions, surveyors interact at tighést levels with their clients and
others with interest in the land that is the subject o¥esur This often includes
government agencies, allied professions and owners of atjacels. Hence, though
there has traditionally been a strong technical and pehetspect to surveying practice,
there are important social science aspects to the profession. Using Becher’s (1994)
classification, the surveying profession, in its moaglittonal forms, may be described
as primarily hard-applied with some soft-applied aspeédtswvever, where the practice
iIs more heavily focussed on land management, it may appmpriately be classified
as primarily soft-applied.

In considering Shulman’s (2005) idea of signature pedagogies for professions, the
pedagogical practices were compared to the characteastios surveying profession.
The pedagogical practices within the majority of the pognes studied showed
some nuances of the profession. This was found to be foue¢he hard-applied
elements (Becherl994). Though there was evidence of a reduction in practical
emphasis this pedagogical approach was still a primary feature of I¢laening

activities

Traditional lectures were mostly used to convey the di®al knowledge. However
it was found that even within those contexts there wegiay references to practical
applications. The field, computational and drafting skilere often incorporated in
individual modules. This reflected closely the realify smrveying operations in
practice. The empirical evidence suggests that a signgtedagogy of surveying
emphasises not only the development of practical capedilbut also the critical
thinking skills that enable students to consider complex probt@narios and justify
choices. The latter aspect appeared to have a greatersssniphilne more innovative
AAU pedagogies that is built around learning in small problenedand project

oriented groups.

Since technical competency remains a crucial componesureéying education, it is
suggested that the pedagogy of field practicals, and exterelddcdiurses, represent
one of the primary component of the signature pedagogyhtordiscipline. The

massive influence of technological advances in the diseipdemands that the
principle of life-long learning should characterise surveyiedagogies. The notion

of life-long learning in this context would require that fedagogies result in the
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students acquiring both the ability to think critically abowgthods and techniques,
and the capability to adapt new approaches to real work-relaibms.

The expansion of geomatics in many contexts has imibanthe social aspects of the
discipline are increasingly incorporated in practice. Th#itya to negotiate with
various stakeholders, arbitrate in instances of land dispui®ther aspects of land
management need to be developed through the pedagogical approdchssme
programmes students are required to find authentic problemsxauilite projects
aimed at finding solutions. Aspects of this approach vesrident in the AAU
pedagogical model and to a lesser extent in some otheraproges that facilitated
students working in industry, where they had exposure to rigchsurveying
problems.

While traditional didactic approaches may retain somevaace in conveying
theoretical knowledge, it is suggested that surveying/geosnadiurses would benefit
from a reduction in the use of this pedagogical approdable 14 illustrates a likely

matrix of pedagogical approaches that may be employed riwegothe desired

competencies as outlined in the mod&ag(re 23).
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Table 14 Linking competencies with pedagogical approaches

Elements of Linked pedagogical approaches
Surveying/Geomatics

Education

Disciplinary knowledge - Interactive lectures

- Research (staff and student)
- Enquiry-based learning activities

Disciplinary skills - Demonstrations

- Practical field work

- Field courses

- Enquiry-based learning activities
Cross-disciplinary knowledge| - Traditional lecturers

and general education - Seminars

- Tutorials

- Research

- Enquiry-based learning activities
Professional orientation - Seminars involving professional surveyors
- Project work

- Internship

- Research

- Enquiry-based learning activities
Professional sustainability - Self-directed learning

- Enquiry-based learning

- Critical thinking tasks

- Peer & self-assessment

- Research

The matrixin Table 14 illustrates an example of deliberate matching of pedagogical
approaches with expected learning outcomes linked to key featioesitemporary

surveying/geomatics education

Whatever curriculum emphasis is best suited to locabaes (as illustrated iRigure
23), successful educational programmes can only be sustaiaedajproach is taken
that involves all key stakeholders; and incorporate elesrtéat facilitate the changing
demands of the professionkigure 24 illustrates that university staff, students, the
profession and accreditors can collaborate to develop wohalprogrammes that
incorporate disciplinary knowledge and skills, along with woaked, meta-cognitive
and life-long learning skills. Based on the empirical dédttese elements are what is
necessary to produce novice professionals with thegiegj@ompetencies to integrate

into working contexts relatively easily and be oriented t@adathods and strategies
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to negotiate inevitable changes. The on-going professi@valopment is encouraged
by inculcating life-long learning skills. As the data denmi@ted the educational
process impacts all stakeholders. Hence, learning faerttiee community of learners
is at the centre of this model. This implies that tlesv rparadigm requires an
orientation to change on the part of all stakeholdetsthermore, it demands a greater
collaboration between the agents and collective regpbtysfor the direction taken
and its results. This approach, because of the collamoratencourages among the
four key stakeholders, will reduce the tensions that exasvden them in existing
systems.

Figure 24: Components of a contemporary model of surveying education
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Within the field of contemporary surveying education, allnaigeshould play an active
role in the dynamic construction of knowledge and devetag of competencies for
the profession. The model supports learning for all agerggsknowledgement of the
reality of constant changes in methods and technologieted in fundamental
principles. The model gives room to contextual variatiand different transitional
phases in the geomatics paradigm.

Benefits of a model of surveyinfpeomatics education

The investigation into different approaches used for priofless development of
surveyors provided data for the modelling of the various appesaciThe models
demonstrate differences ranging from the historical appesitip system to the
current paradigm. There were two approaches to modellingdineational systems.
One approach considered the social interactions betweenstakieholders and how
the relationships impact the pedagogical arrangemeriiss modelling facilitated an
understanding of how certain pedagogical arrangementsusta&red or undermined
by exploring the level of influence students, staff and firofession have in

curriculum and pedagogical developments.

The second approach used emergent themes from the datey asriables for
modelling contemporary surveying/geomatics education. The mogigks
consideration to discipline-specific knowledge and skills, get@mowledge and skills,
an orientation towards work and the profession and profesisisustainability.
Importantly, the model offers a framework for evaluattogirse emphases and course
relevance. Thus it may be useful for identifying imbaéentetween the various
components of programmes and between the educational pragrand professional
demands. This system can be employed as a mechanisnvifarg contributions
from the stakeholders and through this collaboration,stcoct an educational

programme that develops in sync with development in priofesispractice.
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9.3 How Bourdieu’s notions helped to theorise some findings

Notions of field, habitus and capital as used by Bourdieu (19848 foeind to be
useful conceptual frames in theorising some aspects eoffitldings. They were
particularly useful in looking at the studied phenomerem,a social construction
involving multiple agents.  Furthermore, this framework @ide considering
simultaneously, the impact of the professional fieldtbe education field. As a
theoretical framework, Bourdieu’s concepts facilitated consideration of the
dispositions of agents in developing an understanding ofthewgocial arrangements
impact on contemporary surveying education. It was impoftantne to be able to
give credence to the social elements of the studiedgshenon since | perceive my
own development as a surveying practitioner and lecturbke tiotrinsically linked to

sociocultural structures.

It was found that surveying students perceive their current goluga ways largely
shaped by how their programme is packaged, and the disposititresacademic staff.
These elements were found to be prominent determinansure€ying students’
habitus. This observation does not discount the influencetrar experiences of
students, for example from schools and through wideumllsettings. In fact, some
students indicated that their early opinions about theegury profession, prior to
enrolling in universities, were impacted by poor public perceptidribe profession.
Based on this finding, it is argued that some students, who dotoethese
programmes, have doubts about their prospects in the candsdhe profession.
However, there were also positive influencing factors, stschnterest in and aptitude
for subjects, which are considered to have particular aet@s to the surveying

profession.

In spite of the various and complex factors impactimg formation of dispositions
towards a profession and towards higher education, it is arthadthe social
arrangements within the academic programmes either regnforcchallenge early
dispositions of students towards the course and the prafessie findings suggested
that the habitus of academic staff significantly impacts students’ habitus. It was found
that this often changed negative perceptions about the gimfesmto more positive
ones. Furthermore, the academic staff, who had a pesmisocial influence within
universities, often elevate the academic value of thgranome and thereby influence
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the students’ habitus in a particular direction. Comments from students reflected much
of what the academic staff portrayed as characterisieg stirveyinggeomatics
education field.  For instance, where academic staff ceavelye supremacy of
knowledge and thinking skills over practical competence, stadeflected similar
values. The views of professional surveyors also infladnthe habitus of agents

within the university

Within both case studies, industry representatives isgticuniversities for failing to
adequately prepare graduates for professional engagementdowever, the

accreditation statuses of these programmes suggest @herwhey imply that the
programmes are designed and delivered in alignment with piofiad expectations
and established Bodies of Knowledge as proposed by Greenfeld(20@0). This

demonstrates the complex relationship between universiofegzional accrediting
bodies and professional surveyors (employers). It serted that this complexity
impacts the habitus of academic staff, and may lead to divigedtié&s, in which the
staff may choose to promote one capital over otherperadbng on dominant
influencing factors. Employability was often stated asngyortant capital within the
field, as both staff and students made many referencebetaelevance of the
education to work. However, the recognition of higher etilmcastatus in more

academic terms was more often presented as highly valued tighprogrammes

The study challenges the criticisms from industry. Hsserted that industry supports
an orthodoxy that perceives surveying education as narnowgjyaring graduates for
quick transition from university into the technical ftinos of the field. However, the
modern field has been described by surveying academics aedgiooal surveyors as
changed and changing. In line with these changeshamges in the dispositions of
surveying academics and of students towards professional pieparaHowever,
professional surveyors have not shown concomitant ckangieir dispositions, as to
a large extent it was found that their expectations oflugres are still strongly
associated with past expectations. It is proposed thainderstanding of the
variances in stakeholders’ dispositions can inform strategies to better align the

academia with the industry.

Students within the majority of the studied programmes reptega small percentage

of university enrolments since in most contexts the plis& remains relatively
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unpopular. One outcome of this reality is the loweringmtiy requirements within
many of the studied programmes. An examination of the halfisigveying students
suggested that this latter reality contributes to insecurities about students’ intellectual

status relative to the intellectual status of studentsare popular courses.

Since there is a separation in the circumstances dhat dispositions of students and
established professionals in industry, it is likely that sdemsions between both
groups of agents will remain. Furthermore, academic stay be of the same
educational era as decision makers in industry, and giofed groups such as
accrediting bodies, they are likely to have encowttesimilar circumstances that
contributed to the formation of their dispositions towardsrk and education.
However, as Bourdieu (1984) indicated, habitus is not stait Gntinues to be
formed and impacted by associations. The associatiotiseo$urveying academic
staff within universities are primarily with academic eatjues. They compete for
positions on the same terms as other members of stather disciplinary fields. If
research and scholarship are capitals within the acadesia (universities) then those
are likely to inform the habitus of the academic staff anso than the capital of
professional surveyors. A result of this may be thedamisation of the professional
course. Representatives of the surveying industry identliisdisk as demonstrated
by the comment from one employer: ‘the universities are not doing as good a job as

they did in the past to produce graduates with the technical competencies for work

9.4 Implications of the findings

The study provided rich understandings of various features wfique and highly
discipline-specific higher education professional fieldence, the findings from the
study have far reaching implications. They have the paletni inform future
developments of surveyifgeometrics courses and may shed some light on how some

of the challenges impacting development in this profeasieid may be tackled.

Moreover, an in-depth study into one higher education gsafeal discipline may
have some bearing on other disciplines, which seek to mahagalignment of the
associated educational programmes with changes in parfasgiractice. Course

developers in other disciplines may therefore value the agptoaconsidering their
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educational programme as a social construction resultarg the input of multiple
partners in the process.

9.4.1 Implications for developing surveying/geomatics courses

Two specific findings have massive implications for future &bgmeent of

surveyinggeomatics courses:

e The application of new technologies to conventional sungepractice and the
introduction of newer areas to the wider geomatics field aseimfrequent
revision of course content.

e There exists a two-fold reality within the surveying/getios industry. On the
one hand, traditional surveying still requires highly technégdertise along
with capabilities for engaging as a professional who aotsrwith clients and
allied professions. On the other hand, the geomaticsliganehas opened up
opportunities for surveyirigeomatics graduates in some unconventional areas.

These observations have major implications for curioudevelopment.

With regards to the first point, course developers withendiscipline would be well
advised to organise the curriculum in such a way that regatatent revision can be
applied. This implies flexibility in structure and formThe PoPBL approach used
within the AAU model demonstrated a flexible approach to knowledgeent. This
contrasts quite vividly with the rigid curriculum struatarfound in some other courses,
which tend to be dominated by decisions from universityf.st@ihis latter approach
may not effectively support the new paradigm. It is an magpe that both the
curriculum structure and the pedagogical arrangements eetpligve the capacity to
systematically incorporate new aspects as they are dedeldpes requires sensitivity
to changes in technologies and within the industry, andoremtation towards
innovation, which positions the academics, students angrbfession as partners in

the educational development of the professional.

The second observation highlights the two-fold naturgedmatics practice. It is
therefore argued that the educational programmes sholldcsaddress both facets of

the discipline. Whether this is done as an integrated edoaatias separate specialist
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sub-field, education should be dependent on the nature tdrdpeted labour markets.
This proposition implicates several stakeholders: govemtsnand private sectors
involved in labour market planning, professional surveying orgamms university

staff and students. It calls for a holistic approach teeld@ing not only

surveyinggeomatics courses, but also other university-based proMegscourses.

This requires a much wider perspective than curriculurangé or localised
pedagogical experiments. Rather it calls for a strategit systematic look at the
whole system involved in the development of professionals

9.4.2 Implications for developing the surveying/geomatics profession

The study has reinforced the mutually beneficial retestiap between the universities
that offer courses in surveyifggomatics and the surveyilggomatics profession(s).
However, developments and changes within the industry ortlheyvare perceived by
professional surveyors should not be assumed to be undetsfomuiversities. In
fact, it is suggested that both parties should accept ¢hdeaic orientation has some
distinct features relative to industry orientatiorhisTmeans that university academics
and administrators will show differences in perspectives artthé interpretation of
educational needs relative to the perspectives of profedssurveyors within the
industry. The surveying/geomatics profession stands to bexgfiificantly from

bringing their perspective to bear on the course developpnecesses.

It was found that existing industry input into most educatiggalems is confined to
small accrediting groups and advisory committees who are eshgagpecified times
rather than an on-going relationship.  This meansthieatlialogue between industry
and academia does not have a wide impact either onrtiversity courses or the
industry. This accounts in part for the perception of @al@mous relationship
between the two groups. The tension between both groupallpastems from
academia’s perception that the industry imposes its demands on them without having a

sound understanding of their perspectives on professionelogenent.

The approach to educating students within the majority ofsthdied programmes
implies a separation of traditional surveying from othgecsalisations within

geomatics. As expressed by one programme director,libarlanarket may have two
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distinct manifestations warranting a separation of thecational programmes for the
more technical professional area (traditional surveying) #ne burgeoning spatial
information management sub-field. = This growing trend ingslications for the
profession as university graduates will increasingly targetisist work and so will
seek out specialist education

9.5 Reflections on the research process: strengths, limitatioBs

recommendations for further studies

In reflecting on the research process, considerasigyiven to the effectiveness of the
research methodology employed in the achievement eofstated objectives. Also
considered are areas of strength as well as limitatiagnghe® study. Some
recommendations for further research also came ouisofdfiection. Additionally, |
reflect on what was personally learned from this studycandider how | might apply
this knowledge as a practitioner in the field.

The methodology

Since no in-depth study of surveying education was found friembarking on this
study, the emphasis of the study was on exploring redistj characteristics of
surveying courses. The novelty of the study is theeedtwarly an area of strength as
it has produced new understandings about the educationahsyassociated with this

unique discipline.

As outlined in Chapter Four, the research methodology wasinded in an
interpretivist epistemology and two major research puthwere employed for
conducting the study. Firstly, there was an interest exploring how

surveyinggeomatics courses are similar or different. The suredy fifteen

programmes sought to address this aspect of the discoverythis mapping of
multiple programmes, data collection was undertakerutfiralocumentary analysis
and interviews of programme representatives rather thastigaeaires. This is not to
claim that questionnaires could not be employed in amgretivist study. It is argued
that an advantage in favour of choosing semi-structuredvietvs over questionnaires
was that the former allowed for greater and more inteeadialogue between

researcher and research respondents. Semi-structuesdiew allowed for more
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flexibility in the line of questions and the approach was ablée developed, in
response to the specific views and interests of themaots.

Flexibility was taken to be an important tool for discovand interpretation, since
iIssues of relevance to the individual programmes could podsgblyery different. In
this case, predetermined questions as often used in questisnnaitdd restrict
discovery and by extension compromise the validityatdrlinterpretations. If validity

is accepted to be the alignment of research findings héhdalities of the researched,
then it is seen as beneficial to give room to rese@spondents to elaborate on issues,
which they consider to be relevant.

Since this approach has inherent dangers, such as a totaiativeeom the general
area of interest, as a researcher | had to managedbess. Using a semi-structured
approach meant that there were broad areas of interesth wigre used as flexible
boundaries. This ‘management’ in some instances meant that I had to steer the
interviews, in order to bring clarity to key issues raisedhagyrespondent rather than
allow them to run on to other issues. As the data callegrogressed some common
issues emerged. In the later interviews it was evidetsome of the recurring issues
cut across geographical boundaries and different manifestatdnprofessional
practice. | was keen to focus on those areas in teeifderviews, and had to manage

that to give room for new issues, which might be most itapbtto other respondents.

The second research method employed was multiple aadiesst This aspect was
considered to be more appropriate at targeting deeper and intdmpretations of the
educational strategies used in surveying/geomatics programm@se of the
advantages in using multiple cases is being able to compatiags from both.
However, researchers need to be cautious about comparingefeatf programmes
that are very different in the institutional and stunat arrangements, as was the case
in the two selected case studies. It is advised teatifectives of the course should
be considered when evaluating its systems and methods.alihenent of purpose
with methods can be a useful approach to comparing eliffezducational settings,

even where the courses have common disciplinary focus.

The data collection approaches used for the case stodieded those used in the first

research method. In addition, observations of teadmidglearning activities, artefact
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analysis, student focus group discussions and interviewsctfrée, students and
professional surveyors were done. The added layers of datat riihat the discovery
within the two case studies delved into issues raised, notbgrpyogramme directors
and documents, but also the views of the other activaetagethe field.

The combination of a survey of fifteen programmes from d&@ountries along with
two in-depth case studies is considered to be an ars@@eofyth in the study. While
providing a broad perspective on the field of surveying edutathe research also
had an aspect that allowed for deeper understandings aoathee and impact of the
educational approaches employed. Furthermore, the abilicprtgpare two distinct
case studies is seen as a poignant feature of the shadycontributed novel
understandings about an area that is under-studied. Hgwmiérin-depth case
study sites were located in Europe. This limits consiagerafor the educational
models used, for example in former colonies of Britaihe data suggested that
surveying programmes may manifest uniqgue ways of managing mhenesions
brought about by the imposition of European style educatidacal contexts. This
speaks of an issue that is beyond the objectives oftidl. Also, it is an issue for
which no evidence was found that it has been studied witeirfield of surveying.

This is clearly an area that would benefit from furttesearch.

The explorative approach adopted for the research mdtgydmeant that interview

guestions were often open-ended and yielded a significant ambumfbrmation. As

| considered the emerging issues, my follow up interviedded even more data
revealing even deeper issues. This meant that the intedaeavcovered far more
issues than | was able to report as part of this study. Vewthis is not seen as a
limitation, but rather as an insight into areas thatldcdenefit from further research.
It is suggested that further research into the following stk add to knowledge not
only about surveying education, but may also offer undetstgs about professional

education in other disciplines:

(a) The disciplinary characteristics of the surveygegpmatics academic and their
impact on teaching and learning within courses in this field.
(b) The nature of the transition between university and wark fiovice

surveyinggeomatics professionals.
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(c) A comparative study of competency building within universsurveying
courses and competency building within professional surveyirgjigea
(d) The impact of hegemonic higher education practices on thelagement of

indigenous professional practices within surveying.

Though this study involved a large dataset, with diverse reptasons of
communities of surveying education and practicing surveyibregpresents but a
snapshot of the studied phenomenon. This is particularly inmpddaconsider since
surveying practice and surveying education are both in @ stdiux being fuelled by
rapidly changing technologies and markets. This is demaiedt by the very recent
change in one of the programmes involved in the stuay fin integrated programme
to one offering sub-specialisations within geomatics. Thodgting the interview
process, it was indicated that the programme developersimgagng a curriculum
review, the process progressed surprisingly more quickly tlathesis development.
The urgency demonstrated that findings from researthi®hature are but a snapshot
of a space in time. The understandings resulting fraarstady will thus need to be

historically and contextually placed to avoid misintergietes.

Another area of strength was the broad spectrum of dataes covered. The use of
documentary analyses, interviews of various stakeholdésereations of teaching
and learning activities and focus group discussions with stsideailitated layers of
interpretations of the issues explored. The mulgplerces enriched the findings and

allowed me to consider the varied perspectives during analysis.

My familiarity with surveying education was seen as bothlrength and a limitation.
It was undoubtedly a strength in terms of providing me witlglms into areas that
may be idiosyncratic to the discipline. For exampiley understanding of the
importance of mathematics and science as foundationadeats in the discipline
informed my investigation into the types of students esdolh the programmes.
Also the level of practical activities, particularly reomauthentic surveying field
exercises, was anticipated to be a major part of thetigaéien. As a limitation, my
personal experiences could result in the projectionyopraconceptions and biases on
the investigation. This had the potential to limit respondents’ ability to focus on issues
they deem important to their programmes. This was consigei@do data collection

and | took deliberate actions to manage the process so ¢hapbsition of personal
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biases was reduced. At the same time | was able to ask gaesdbiout issues that are
widely considered to be essential to surveying educationwhigh in some cases
were not initiated by the respondents. A significant ancdpewted outcome of the
study was the expansive networking that it facilitated wittkeio8urveying educators
and professional surveyors concerned with development phofessional
surveying/geomatics education. This had real benefit tottldy @s | was able to
separate unique issues from the more widely experienced otteselevance to a
wider field.

9.6 Personal lessons from the study and implications for my work gsactitioner

The study has reinforced for me that teaching and learningysugigeomatics are far
more than conveying theoretical and practical knowledge. eAMihiése represent
important parts of the process, it is evident that annofteder-emphasised yet
important component is the nature of the relationship betvikese stakeholders
within the university and those within the profession. irhglications for pedagogy
must be given deliberate consideration in the design atidede of curricula.
Pedagogy can, and | believe should also, be informed bsottial arrangements that
exist within this professional education field. This widederstanding of the nature
of contemporary surveyiigeomatics education has reoriented my educational
philosophy. | now believe that surveying pedagogy should have nelevio
professional realities and so should include: stratdgreengaging students as active
partners in the learning and knowledge construction proaedsactions to conveying
strategic knowledge content and an awareness of th& so@ngements that exists
within the wider field of geomatics. | foresee thatsthiill inform approaches to
content delivery, assessment strategies and on-going twalo&the processes. This

has demonstrated that educational research can haveamtaffect on practice.

As relating to pedagogical innovation, the study has stiedlan interest in exploring
new ways of facilitating learning within the discipline. &nmany of the learning
exercises within the Surveying programme | teach aradrproblem oriented, some
of the techniques learned from the AAU case study magdapted to my university

context. | now have a heightened interest in employingereaquiry-based learning
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approaches, as a means of facilitating greater learrectidon, and the building of
critical thinking skills in students.

While the findings of this study have reinforced some aspectay practice as a
surveying lecturer, it has challenged other aspects. Itdmafrced my perspective
that social relationships form an integral part of@ay and so should be planned for
and encouraged within surveying courses. The recognitionrihel learning occurs
within small groups, and results from student-student indagd, demands that
learning activities should seek to exploits these bemefitt now have a new
appreciation for group work. Not only do | see this pedagogy &sffective way of
developing practical skills but also as a basis for implating enquiry learning.Also

| now believe that peer assessment may elevateates stf such social learning

9.7 Closing statements

The genesis of this study traces back to my early daysnasnthusiastic college
lecturer, desiring to inspire learning in my students. énetérliest stages of the study,
| began to realise that there were yet many things | didunderstand about the
educational system of which | was a part. Particularlpedan to reflect on my
Jamaican experiences in light of many other likely défferrealities in other parts of
the world. | started to ponder the differences in appr@attheducating individual in

my chosen discipline - surveying

There was a systematic build-up of curiosity as the ekectwf the research plan
opened up many new avenues for investigating surveying educatiarmuch wider
scale than | was previously exposed. | was initially amazduww the discipline had
many universal principles. At the same time | came tterstand that some features
of programmes were idiosyncratic of their local or oegi settings and manifested as
differences.  Also, my interactions with internatibnprofessional surveying
organisations, particularly the FIG established linkages that seppthe study.
However, beyond that | now have an expansive network of Wagy@cademics and
international practicing surveyors with whom | may eygan the development of
relevant educational programmes for the development ofstimeeying/geomatics

profession.
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The empirical evidence has supported a number of findingstéadoth enlightening,
and hopefully lead to suggestions for improving surveying/geomaticstexuc# is
clear that surveying practice has changed drasticallyoudh there are uncertainties
alout the use of the nomenclature ‘geomatics’, there is undoubtedly a paradigm shift in
how the functions of the modern surveyor is perceivedany national contexts. The
data supported the notion of a geomatics paradigm within gwiofeal practice and
within the related educational systems

Also, my research exposed a number of tensions betwesdemia and industry.
There is clearly a divide between how both groups pergeivessional development.
However, though the debate about course relevance to wguitgsstrident, there was
evidence of some convergence of values. It does matemiversity staff that

industry is satisfied with graduates. Additionally, itingortant to academics that
academics and the courses they offer are recognisesjasus higher education
engagements. Satisfying the academic criteria is som@etat variance with satisfying

expectations from the profession.

What do all of these issues/findings say about contemp@amnyeying/geomatics
education? How are the many courses investigated similanffereot? What can be
understood about the relationship between pedagogical appsoaod professional

preparation? What value can be derived from what we now know?

Many answers to these questions have been offered throutigoanalyses of the
findings in this thesis. In summary, the empiricaldstrongly support that surveying
education has changed and is still in transition. Vithabnveyed as knowledge and
skills within surveying courses has changed so much thasiimpacted several areas
of the programmes. The new ethos is for coursésithaelop professionals with new
skills, new outlook and an enduring approach to knowledge acqnisiind skills
renewal. While this new paradigm brings with it many new dppdgres it also brings
some uncertainties.  There remain uncertainties abowt to label the modern
discipline and the associated courses. Also there asgtamties about what specific
areas to emphasise within the courses. While there @rquitk answers it is
suggested that active and mutually respecting collaboragitwebn stakeholders will

lead to workable solutions.
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The idea of collaboration captures one of the coemehts of the research
methodology. Investigating the relationships betweewaheus agents in the field of
surveying education was considered to be of primary importambés proved to be
true as pedagogical arrangements are largely constructegybhsocial relationships.
The student to student relationship within the more innovaikgcture was hugely
enlightening. It demonstrated how a non-traditional pedagoggabach can develop
some of the competencies that have relevance to wdtks observation does not
discredit the more conventional pedagogical approachdsegavere widely used and
supported as having relevance. However, it is assertédthbamore didactic
approaches are more concerned with transmitting infasmand so may not offer the
best means for learning. Surveying and geomatics edacatid education in other
professional fields, should seek not only to convey the knowladd skills associated
with the profession but also the attitude and dispositioBslucational strategies
should seek to convey all these important element$ieiy ire to be successful at
producing graduates with the competencies to function suadlgssf this modern

work context.

While some students still opt for the more conventionaVesyying, the methods used
within those traditional areas have changed significantyaaa projected to continue
on that path in pace with technological advancementss Will increasingly change
the modus operandi of the professional surveyorsin this sense ‘traditional’
measurement science is not traditional anymore. It &as shown that these changes
in surveying methods continue to dictate changes to theciasmb education
programmes. Modern surveyors need new competencies, disgosition towards
life-long learning if only to keep pace with the applicationcbéinging technologies

within surveying practice.

The findings of this study have added to the discourse omldwance of professional
education to professional practice. It has reinforced ithportance of the social
elements in professional course development. The stall¥yto attention the value of
considering not only what constitutes the theoreticatl gractical knowledge
components of professional courses, but also theaeddtip between the stakeholders
who influence course development. In essence, thenfisdstrongly support that the

idea of relevant professional education is to a great degsecial construction.
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APPENDIX A

INTERVIEW SCHEDULE - Programme Directors

The listed items indicate broad headings to be explored in the interview. The

sample questions below some headings are possible questions that may be asked

to prompt responses. However, the intention is to allow for an organic flow of the

interview addressing issues under the broad headings.

1. Confirm association of person being interviewed with the programme in focus.

2. The Surveying profession in the country/region.

a.

Describe briefly the role of the surveyor and the Surveying profession in

your country/region.

3. Organisation of Surveying education in country/region

a.

How distinctive is your Surveying curriculum compared to other
universities?

Does your University dictate anything in relation to educational issues
that influences your delivery of this course?

Does the design of your curriculum/courses reflect any particular aims?
What are these and to what degree are they achieved?

Does your Surveying programme target students with particular
characteristics?

Do your Surveying courses appeal to an international student body?
Does your Surveying programme have a stronger vocational or
academic focus?

Are there parts of your programme which are under review/causing

concern?

4. Pedagogical approaches employed

a.

What pedagogical methods are used within the Surveying courses?

Why? Perceived impact?

b. Have there been or are there plans to innovate pedagogical approaches?

5. Impact of technology on the profession and on the course

a.

In the last two or three decades, how has technological advancement in

Surveying impacted the Surveying curriculum at your university?
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6. Relationship between Surveying/Geomatics profession and the University
a. What type of feedback do you receive from industry regarding
graduates?
b. What role is played by accrediting bodies within the Surveying course?
c. How does the curriculum relate the FIG's or RICS or ICES educational

mission?

7. Anything additional information thought to be important for a clear

understanding of the programme being studied.

8. Seek clarification on anything read from the curriculum and course documents
that may not be clear to researcher.

END
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APPENDIX B

INTERVIEW SCHEDULE - Representative of Professional Surveying
Organisation

The listed items indicate broad headings to be explored in the interview. The

sample questions below some headings are possible questions that may be asked

to prompt responses. However, the intention is to allow for an organic flow of the

interview addressing issues under the broad headings.

1.
2.

Confirm respondent’s association with the professional organisation
Role of the professional organisation within the profession and the education
programmes

a. According to online information on your official website, the
organisation you represent has quite an extensive international reach in
terms of its membership and function as an accrediting body for
professional Surveying education. How does the organisation perceive
its role in this capacity? How far does its influence go in the
development of these educational programmes?

b. How have changes in the discipline of land Surveying/Geomatics
impacted the organisation’s requirements for accreditation of
educational programmes and requirements for membership?

c. Do professional accreditation requirements encourage universities
towards a stronger vocational focus at the expensive of scholarship?

The Geomatics paradigm

a. When does the organisation perceive the term ‘Geomatics’?

b. How has land Surveying changed and what is the role of academia in
this change process?

Relationship between major professional organisations.

a. How would you compare the role of your organisation and others that
carryout similar functions?

Perceptions about effectiveness of university-based Surveying courses in
regard to preparing graduates for professional engagement.

a. What are your opinions about the effectiveness of universities courses
in meeting the needs of the modern day profession?

b. What are you perceptions of the future of land Surveying/Geomatics

and what are the implications for the profession and for education?

END
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APPENDIX C

PhD Research Project
Participants’ Information Sheet
School of Education
University of Nottingham, U.K.

Project Title : Curricular & Pedagogical Developments in
Surveying Education

Researcher’s name: Garfield O. Young

Researcher’s contact: Tel: +44 (0) 0755 237 7249, Email:
ttxgyl@nottingham.ac.uk

Supervisors : Prof. Roger Murphy and Assoc. Prof. Martin
Smith
Supervisors’ contact: Email:

Institution: University of Nottingham, School of Education
Wollaton Road, Nottingham, NG8 1BB, U.K.

The research has two primary aims:

1. To explore differences in the design and delivery of curricula and the pedagogical
approaches used in surveying/geomatics programmes.

2. To consider how differences in curricula and pedagogy used in surveying education relate
the issue of students’ preparedness for work in the surveying/geomatics profession.

3. The study is being conducted by a PhD student from the University of Nottingham, UK
and has achieved ethical approval from the University’s Research Ethics Committee. Data
will be obtained through (1) interviews with academic staff, students and professional
surveyors; (2) observation of teaching and learning sessions; and (3) review of documents
prepared by the universities for students of the surveying programme as well as review of
student-produced artefacts.

4. The study is designed primarily as a case study research using three university-based
surveying/geomatics programmes in three different countries. Your university has been
selected as one of the case study sites because of its prominence in this country and its
accreditation status.

5. If you desire further information regarding this study, please contact the researcher using

any of the contact information listed above.
3K 3K 3K 3K 3K 5K 3K K kK

PARTICIPANT CONSENT FORM
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mailto:roger.murphy@nottingham.ac.uk
mailto:martin.smith@nottingham.ac.uk

[FOR INTERVIEW PARTICIPANTS]

Project title: An investigation into curriculum architecture and

pedagogical alternatives in surveying education

Researcher’'s name: GARFIELD YOUNG

Supervisors’ hame : PROF. ROGER MURPHY, DR. MARTIN SMITH

I have read the Participant Information Sheet and the nature and purpose of the
research project has been explained to me. I understand and agree to take part.

I understand the purpose of the research project and my involvement in it.

I understand that I may withdraw from the research project at any stage and that
this will not affect my status now or in the future.

I understand that while information gained during the study may be published, I will
not be identified and my personal results will remain confidential unless otherwise
agreed by myself.

I understand that I will be audio-taped during the telephone interview.

I understand that audio-taped data will be stored in a password protected digital file
at the University of Nottingham. Interview transcripts will be stored securely in a key
controlled cabinet drawer at the School of Education, University of Nottingham. The
names of universities and staff will be changed on the transcripts to protect the
participants. Only the researcher and his supervisors will have access to the data
stored electronically and in hard copy.

I understand that I may contact the researcher or supervisor if I require further
information about the research, and that I contact the Research Ethics Coordinator of
the School of Education, University of Nottingham, if I wish to make a complaint
relating to my involvement in the research.

Signed ... (Research participant)

(Please indicate appropriate status)

PROGRAMME LEADER ACADEMIC STAFF STUDENT
PROFESSIONAL SURVEYOR

Print NAame ... Date ..o,

Contact details

Researcher: Email: |ttxgyl@nottingham.ac.uk|, telephone: +44(0) 7806 783 486

Supervisors:|roger.murphy@nottingham.ac.uk|and|martin.smith@nottingham.ac.uk

School of Education Research Ethics Coordinator: Professor John Holford

Tel: +44 (0)115 951 4486;

Dr Alison Kingston

Tel: +44 (0)115 951 4420
Email:[educationresearchethics@nottingham.ac.uk]|
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APPENDIX D

Case study protocol

AIM ENQUIRY TARGET IMPLEMENTATION
METHODS STRATEGIES

To obtain an understanding ¢ Documentary | AAU & NU Obtained formal curriculum

the curriculum designs and th research - surveying/ documents from programme

expected learning outcomes.| Detailed geomatics leaders and from official
evaluation of | programmes programme websites or
curriculum WebPages on official university
document websites.

To determine: Semi-structureq Programme Conducted by researcher durin

¢ philosophy behind the Interviews leaders and heaj visit.

curriculum and
pedagogical choices
¢ interpretations of the
curriculum document
e perceived strengths,
weaknesses and
challenges of the
curriculum

of administrative
division or other
accessible
academic leaderg

At each site, two 30-40 minute
interviews to be audio recorde
with permission from the
interviewees

To explore academic staff’s
perceptions about the
curricula and pedagogical
choices.

Semi-structured
Interviews

Three surveying
lecturers at each
site.

Separate interview with each
participating lecturer to be
administered by researcher
during field visit.

To explore students’
perceptions about curricula
and pedagogical choices

Semi-structured
Interviews

Two students
from each year
group. Total 10
students at AAU
and 8 at NU

Separate interview with each
participating student to be
administered by researcher
during field visit

To examine the practical

Non-participant

Surveying

Done by researcher during fielg

interpretations (academic sta) Observation students and staf visit.

and students) of the curricula

as demonstrated in

pedagogical activities.

To consider the standards of| Artefact Hard copies and | Observed artefacts in the

artefacts representing produq analysis electronic presence of staff and students.

of students from learning products of work| Questions about the artefacts,

activities. produced by methods of production and
students perceived standard relative to

industry standard.

To determine the perceptiony Semi- Three Administered by researcher

of professionals about the structured professional during either facde-face or by

relevance of curriculum & interviews surveyors in eacl telephone.

pedagogical alternatives to

surveying education.

of the two

countries.
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APPENDIX E

First case study enquiry outcome

Subject

Comments -Interviews, Focussed Discussions, Observations

Staff

The programme leader and 6
lecturers.

There were three 1-hour interviews with the programme leadel
The interview with lecturers ranged between 20minutes and 3(
minutes.

Students

| 1% year student

one-hour interview

3%year student

one-hour interview

Four 3% year students

10-minute interviews with each student following observed lab
session.

Group of five 2° year students

15-minute focussed discussion

Class of 60+ 2 year students

15-minute focussed discussion conducted at the end of a 2-ho
lecture that | observed.

Professional surveyors

Three England professional
surveyors

30-minute interviews of director of large professional acdreglit
body, principal of large international Geomatics company baseg
UK and the principal for a small UK based Geomatics compan

Observations

1 year Plane Surveying

2-hour lecture

2" year Programming

2-hour lecture

3 year Remote Sensing

3-hour lab session

2" year Photogrammetry

1- hour of a 3-hour lab session

3% year 3d laser scanning and
total station control work.

3-hour field session

Students’ coursework box files

Course work packages for two students of each programme y¢
(total six students). These box files contained all assessed pig
submitted over a one-year period.

Examination papers

SMS and GIS examination papers for all subjects with a writte
final examination for one academic year.

Student work displayed in labs

Maps, plans, sections, terrain models, etc.

Several documents providing
information about the
programme structure and
content, quality assurance and

student guidance.

Curriculum document, student handbook, website, programme]
review reports
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APPENDIX F

Second case study enquiry outcome

Subject

Comments -Interviews, Focussed Discussions, Observatio

Staff

11 academic staff

4 professors, 4 associate professors, 2 lecturers, 1 lecturer/
student. [30-45 minutes]

3 Administrators

Head of Department, Deputy head of Department, Chair of
UNESCO PBL Centre. [45-60 minutes]

1 Technical staff

Equipment technician. [30 minutes]

Students

10 PBL Groups

Focussed group discussions withs? yiear, 2 Ad year, 3 &
year, 3 4h year, (3h year students were on internship and so
not available for interviews). [20-30 minutes]

2 Students from non-surveying
courses

10-minute interviews. This helped to contextualise the findi
as it offered a perspective of the AAU model from students
outside of my focus group.

Professional surveyors

4 Professional surveyors

President International Federation of Surveyors, president
Danish Surveyors Association, president European Survey(
Association, vice president Danish Surveyors Association a
director of Danish Cadastral Surveying. [30 minutes]

Observations

2" year Planning Law

Conventional lecture [1 hour]

2" Video-lecture

Linked by video with class in Copenhagen [1 hour]

3“ Photogrammetry

Computer laboratory [30 minutes]

PBL Group Meetings

Four groups (one in meeting with supervisor doing surveyin
computations, two groups in one room working on different
projects, one group processing data collected from field
measurements)

Facilitator Training Course

Two half day sessions

General operations

Staff-student interactions, administrative support, resource
support, etc.

Student work displayed in grou
rooms

Maps, plans, sections, etc.

Several documents providing
information about the
programme structure and
content, quality assurance and

student guidance.

Curriculum document, student handbook, website, program
review reports
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APPENDIX G

Sample Section of Course Matrix

NU, England

UEL, England

Course Title(s),

BSc(Hons) 3 years

BSc(Hons.) 3 years

ngﬂzltl’%a;]tlon(s) Measurement Science (MS) or MS, GIS & Civil Engineering Surveying
(Cé;gg)]raphlcal Information Science Double majors possible
Foundation Degree in Civil Engineering
Surveying. This provide access to BSc
Civil Engineering Surveying or can be an
end in itself as replacement for the
phased-out HND & HNC courses
Enrolment 35 students per year, shared Total 120 students in the 3 programmes.
between MS & GIS specialisations. 40 1styear, 55 final year.
Student population mostly from UK. S:rlgmr:? NU, large international student
Small % of EU students
History e Started in 1964 as an elementof a | e 1949 professional qual. - RICS.

joint science degree.

e Later changed to a single honours
programme in Surveying

o Now offering two ‘Geomatics’
specialisations — MS and GIS.

e GIS less popular than Geomatics

e RICS & ICES accredited.

e First degrees in Land Surveying
Sciences offered by polytechnic in
early 70s.

e Changed in early 80s to single degree
in Surveying & Mapping Sciences.

¢ Vocational diplomas and certificates
were also offered: HNCs & HNDs.

e 1989 split between SMS & GIS.
Some rebranding/renaming of course
titles over the period to the current
SMS and GIS.

¢ Civil Eng Surveying later introduced to
meet industry demand.

¢ GIS less popular than MS. Temporary
cessation of recruitment for GIS this
programme.

e |CES accredited

Curriculum type &
Pedagogical
Approaches

Mostly fixed courses (a few technical
electives) taught over 6 semesters.
Traditional structure with one
common year and two years of
specialisation in Geomatics or GIS.

Traditional lectures, directed practical
sessions (field & lab). First year field
course. Technology aids commonly
used in lecturers.

Fixed modules taught over six semesters.
Traditional structure with 3 courses. A
variety of combinations are possible with
major & minor options.

Traditional lectures, directed practical
sessions (field & lab) & Seminars. First
year field course. Technology aids
commonly used in lectures.
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