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Abstract: This paper describes an assessment strategy fengmeering
problem-based learning course offered to first ygtadents at the University of
Southern Queensland. The assessment involves aitiliting of existing skills
and competence of each student to facilitate tfeetfe allocation of students
with different levels of expertise in various dudicie areas, into well balanced
teams. This balance in combination with the forasgessments in the course,
have been shown to encourage effective mentorithgvand between teams.

The formal assessment strategy includes a mix tf fiommative and formative
assessment. The summative assessment of objectvasines team and
individual assessment and is tailored to individealdents’ existing skill levels.
The emphasis is on advancement of skills and cempetrather than simply
achieving a minimum standard. This strategy presithe flexibility for equitable
assessment of students with different initial skill competence levels. This is
particularly relevant to students studying in thistdnce mode who may have
considerable professional experience and advank#ld and competence.

By tracking progress towards the achievement ofabjes, students develop an
individual portfolio of achievements that can batwaued throughout the
remainder of their programs and professional lives.
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Introduction and Background

The University of Southern Queensland (USQ) has Ioeeperation since 1967 and has
developed an international reputation for offefmgh quality academic programmes in the
on-campus (internal), off-campus (distance), andirandelivery modes. The USQ operates
several satellite campuses throughout the world thié principal campus situated at
Toowoomba, Australia. The Faculty of Engineerindg &urveying (FOES) is one of five
Faculties at the USQ. In 2002, FOES introducetbalpm-based learning (PBL) approach
for several courses to ensure that graduates gepetdlem-solving skills and the ability to
work effectively in multidisciplinary teams.
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In these PBL courses, students learn to work t@gethteams to solve problems by
collaboration (Frank & Barzilai, 2004) using a ®ystsimilar to the interdisciplinary PBL
platform described by Acar (2004). Rather tharjgmtsled education (PLE) or project-
organised learning (POL), which gymjectssupported by theory-based lecture courses
(Powell, 2004) and usually focus on team-baseditictielating to large scale open-ended
problems (Powell & Weenk, 2003), in the coursesettiped at USQ the teams are given a
number of smaller scale open-engedblemsto solve, and hence the strategy is truly PBL.

The courses form a PBL strand, which consistss#rees of four consecutive courses and an
additional final year research project that is seethe capstone of the strand. The main
objectives of the first two PBL courses, which eoenpulsory for all students in the faculty,
are to develop the fundamental skills needed byestis to participate effectively in multi-
disciplinary teams, develop communication skillsj 0 expose students to a wide range of
problem-solving tools. This paper concentratesherfirst of these PBL courses.

Student Diversity

Students enrolled in the first PBL course are pgldné teams of up to eight members.
Current practice is to randomly allocate studemt®ams, but it is recognised that a better
system may be to balance members’ existing skillsizvthe teams (Gibbings & Brodie,
2006 (in press)). Each team is allocated a staffiber to act as a facilitator as explained by
Gibbings and Morgan (2005). The facilitator iscalesponsible for assessing his/her teams,
although others have cautioned against this s tcan be a conflict in roles in being a
judge and facilitator at the same time (Powell,200To help alleviate this conflict, an
examiner is appointed to the course who has ovesglonsibility for administration and
assessment of the course, staff training and coation.

Great student diversity is observed within the R8ms because:

» students may elect to study in the internal oragisé modes,

» distance students study from various geographgtioas around the world,

» students may study at Associate Degree (two yBaghelor of Technology (three year),
Bachelor (four year), or double degree (five yéewgls, and

» students may study different majors offered in Fo&@icultural, Civil and
Environmental; Electrical, Mechanical and Mechaitdengineering; and Surveying and
Land Information.

It is interesting to note that most of these elaemendiversity were also identified by
Knowles, Holton & Swanson (1998) as core principhes need to be considered when
designing education for adult learners. Becaughisfstudent diversity, the variation in
learning objectives between individual studentslmaprofound, which can complicate the
assessment process.

Most students studying in distance mode do so lsectey are already employed in some
capacity in industry, and the distance mode allthesn to study and work at the same time.
Consequently, many have different skill levels aedsonal competency attributes compared
to internal students, and thelearner context(Haggis, 2002; Savin-Baden, 2004, p. 224) is
quite different.

It is clear that during the setting of objectivesl assessments there needs to be some
recognition of prior learning or skill, particulsidor those students who have already



developed significant skills through experiencéhia work force. And this must be done in

an equitable manner so as not to advantage ondistahing any group or individual. It

seems logical that, to do this effectively, thaéag objectives and assessments should be, at
least partly, individualised for each studentis lalso recognised that peer assisted learning
(mentoring within teams), which can have a motivgieffect on the teams (Frank & Barzilai,
2004), and mentoring between teams, should be esmged and rewarded. In this way the
course successfully uses the rich diversity withemteams to assist in the learning process.

Critical Analysis of Previous Assessment Scheme

In 2005 the assessment scheme in the course wateddd account for the following
shortcomings in the previous assessment scheme:

» some students in teams wanting to do all of thekwlvemselves and not share the
workload with other team members. This may hawiwed for several reasons, the
most common was that the ‘high achievers’ didn’btma rely on others to carry out
tasks that could ultimately affect their own ‘marks

* some students not wanting to participate at altomtribute very little to the team
effort.

» those who were proficient at a particular skill wbtend to adopt that role in all
projects because that would give the team itsdiemtce of receiving a ‘good mark’
for the projects. No incentive was provided fard&nts to learn new skills, and
existing competence was not recognised.

* no realincentivewas provided to encourage mentoring within thenteaStudents did
not get to see a sample project nor could theyhmaack what they did against any
other team.

e no incentive was provided to individuals to encger¢ghe appraisal of other teams’
proposals (mentoring between teams) and to prapgeopriate feedback to these
teams.

A major weakness of the earlier approach was tlthtlinot provide appropriate incentive,
through assessment, for the types of behavioumtbet considered desirable such as
collaborative learning and mentoring.

Revised Assessment

The assessments are used as an incentive to digeoundesirable activity and to encourage
desirable behaviour, such as mentoring within ¢aens and mentoring between teams. The
assessment scheme was revised to place less emphdke team mark for the projects and
on the project solution, and more emphasis on Wigindividual has learned, and how and
why the individuals’ skill and competence levelsreased. The revised assessment strategy
was designed to reward advancement of skills, eaching new skills, rather than just
reaching a minimum standard. This is achieveddmhetudent individually negotiating, and
being assessed on (as suggested by Heron, 198&tiebs, goals and targets for each
project within the PBL course. The direction isrifore determined by the learner within the
constraints of the problem to be solved, whiclemsnsas desirable for adult learning (Mergel,
1998). This approach recognises that not all stisdsill have the same learning objectives,
nor will they be faced with the same issues (paldity considering the student diversity
mentioned earlier).



Team Selection

The assessment method involves the initial audaingxisting skills and competencies of
each student, as well as continual skill assesstoantap student’s progress throughout the
full suite of PBL courses. The initial skill assegent is now used to allocate students with
different levels of skill in various fields into ther balanced teams, which in turn encourages
mentoring within the teams. The skills audit isrigal out via a series of questions that are
linked to the course objectives and presented erdlrse web site.

To overcome the possibility that some students eidner underestimate or overestimate their
skill levels, they are advised that:

* the audit is not part of any formal assessment.

» if students underestimate skills in a particul&aathey may be placed in a team with
someone else, who is supposedly strong in this seies& who may be charged with
the responsibility of mentoring them in this skillhis will be ineffective and
inefficient for both parties, and their team wi# Hisadvantaged due to not having
well balanced skills.

» if they overestimate skills, then they may be agkethentor another team member in
this skill area. In this case mentoring won't liie&ive and they and the team will
consequently be penalised.

Assessment Overview

As a first step, the course objectives were changdetter reflect what was considered
important outcomes from the course, and were aigélto national competency standards
and the USQ graduate attributes. Documentatiabjgctives is beyond the scope of this
paper.

The assessment scheme involves both individuateand assessment, and includes a mix of
summative and formative assessments. Figure 1show these assessments are linked and
how each element contributes to student’s indiViduarks.

Individual Portfolie —
personal reflections
on each praoject and
learning ohjectives
met — see separate
requirements listing

Team draft and final
project reports —
solution to problem
devised by the team
and submitted in
appropriate format

{}

Communication Log
— evidence of your
participation in the
solution and report of
the team project

-

Peer Assessment—"your
team's assessment on
adequacy of your
contribution to the team
submission in accordance
with code of conduct

Assessment

- Your Mark

Individual Contributions

= contributions on team discussion board
= yOur contribution to team weekly reports
=set tapics on combined discussion board
= feedback on other teams’ draft reports

Figure 1: Overview of assessment scheme



A summary table of individual and team assessmenrdkiding due dates, assessment
schemes, and submission methods, is provideduddests on the course web site. The
assessment summary is also directly linked to dyssahedule. A link is provided from this
table to the specific requirements for each indigidoroject. Marking rubrics are also
provided to students with appropriate marks alleddbd each element.

The assessment scheme involves five main sectiahsdntribute to the student’s individual
mark:

. Communications log

. Team submission of project reports

. Peer assessment of contribution within the team

. Individual contributions

. Individual portfolio of set work and individual tettion on learning

Communications log

Management of the course is through use of the WWelaSta[1[J e-learning system. This
platform provides access to web-based materiah®wjuizzes and surveys, and
communication facilities such as electronic mascdssion boards, and synchronous chat
sessions. Students are required to use the disouszards for most communications within
their teams. Each team has their own discussiandbavhich only they and the course
administration staff, including their facilitataran access. In addition, sets of four or more
teams are also given access to a combined disoussard to facilitate between-team
communications. Students’ contributions to bomteand combined discussion boards are
assessed. It should be noted though, not alliboritsns to the discussion boards form part
of the summative assessment.

Team project reports

Students are required to negotiate suitable roigmtheir team for each project. Each team
is then required to prepare a plan that includek eaividual’s role and responsibility within
the team, and their learning objectives. Thisiadcordance with research that suggests that
adult learners want control over learning base@emonal goals (Knowles, Holton, &
Swanson, 1998). There is convincing evidencettitae who take some initiative and
become involved with their own learning in this wagil learn more than those who take a
more passive approach (Smith, 2002). This approaatgnises that not all students have the
same learning objectives, nor are they faced wighseme issues (particularly considering the
student diversity mentioned earlier), so it is rsseey to be flexible (Heimbecker, 2005). It
also recognises that true ‘engagement’, ‘ownershipd ‘motivation’ can come from students
negotiating their own learning objectives and cargding them within their own context
(Heimbecker, 2005).

The main emphasis of the learning and assessnrategt is on advancement of skills, and
acquiring new skills. Accordingly, teams can gagmus assessment marks for individual
members accepting different roles in each of tlogepts and if they can provide evidence of
mentoring within their teams.

Teams are required to publish preliminary or dpaftject reports to the combined discussion
board by a designated date. At this stage theéstaad assessed and summative assessment
marks are awarded for work done to date. Members bther teams within their set, and
facilitators, have the opportunity to provide feadk on what has been submitted. These



draft reports are annotated with comments and igigtihg in Microsoft Word. The
completed marking rubric and this annotated repirtsent back to the teams on their team
discussion board so it is not visible to other team

Teams then have the opportunity to alter their gabions in light of the feedback from other
teams and their facilitator and resubmit the fpralject report to a course assignment drop
box in WebCT. This final submission must providéence of changes or actions taken
subsequent to the feedback outlining how and whyrthial report was improved as a result.
This reflection, opportunity to respond to feedbéahd to carry out informal assessment of
other's work by providing feedback), and collab@matwithin the team, are seen as critical to
the learning process (Isaacs, n.d.). In this wayassessment becomes an integral part of the
learning process, and will encourage students ga@ain the learning tasks associated with
the problem solution, which is one of the most fameéntal tasks of education (Biggs, 2002)
All team final project reports are again formalgsassed by their facilitators using an
appropriate marking rubric, and constructive feetha again provided to the teams at this
time.

Consistency of assessment between facilitatorshieaed by staff training, documentation of
requirements in a course facilitator’s guide (Gitgs & Morgan, 2005), and by use of the
standard marking rubric. The examiner performsodenation role to further promote
consistency between facilitators and to ensurediligence has been applied in the
assessment process. A random sample of assessadhited’ marked by a second
facilitator to ensure consistency with interpregati

Peer assessment of contribution within the team

One of the first tasks required of the teams istth@y negotiate, agree, and document a team
‘code of conduct’. This code of conduct sets ol#s and responsibilities for all members of
the team and includes what is expected of theit@cit. Amongst other ‘rules’, penalties will
be detailed for non participation, or less thareatable contributions, by individuals.

At the completion of each project the teams areired to agree and report on the
contributions of individuals within the team. Thgsnormally expressed as a percentage of
the team mark that each individual should rece®&course there is an appeal mechanism
for individuals who feel the team has not allocatesin what they consider an appropriate
percentage, but experience has shown that thexysrare, mainly because the ‘rules’ were
agreed by the team at the beginning and all indaliteam members know exactly what to
expect. The team marks for each project (draftfanad report) are multiplied by the stated
individual percentage to arrive at an individualrkn@r each team member.

Individual contributions

The individual contributions comprise two sepafzés:
. submissions and contributions to the team effarts,
. submissions and contributions to individual tasks.

Contributions to the team effort are evidenced tstipgs to the discussion board and

include:

. contributions to the team weekly reports (teamuiison board),

. contributions to initial activities such as teandemf conduct, team communication
strategy, project key concepts, timelines (tearaudision board),

. feedback to other teams on their project draft msp@ombined discussion boards).



Individual tasks that don't affect the team, butcdatribute to individual marks, include:

. postings in response to selected topics for disongenly some contribute to
summative assessment), for example, teamwork, tiyaamics, leadership, conflict
resolution, etc. (both team and combined discudsoamds),

. Individual portfolio (detailed in the ‘individualgstfolio’ section of this paper).

Individual portfolios

Students are required to maintain a portfolio ofveerk and individual reflections on their
learning within the course. Assessment depends mothe process, reflection, and self-
evaluation rather than on specific quantitativéecia (Mergel, 1998).

To assist students with this task, a comprehensivef learning objectives (written as tasks
that can be performed) is provided and each oktiebnked to one or more course
objectives. Students are encouraged to use thisedseginning of what will become a
portfolio of skill and competence.

Of course, students are encouraged to add theirotyectives to supplement those provided.
Each student’s final reflection on the projectdudes their own assessment of level of
achievement in these skills. This is submittethenstudent’s individual portfolio. As this
process is carried out after each project, studsrtsnonitor their progress in each of these
skills throughout the course.

As described earlier, teams are required to suamian for the project, incorporating each
team member’s individual learning objectives, amese must all be agreed by peers within
the team. A constraint is that these individuatméng objectives must be consistent with
course objectives (and graduate attributes), aralipeed to areas in which the student
requires improvement (rather than an area of exystigh level skill and competence). This
encourages the development of new skills sincetildents are assessed on these — teams
whose plans demonstrate the development of nevs &kilits members will potentially
receive higher marks. By tracking progress inatleievement of objectives, the students can
maintain an individual portfolio of achievementsainghout the suite of PBL courses.
Because this improvement by individuals and thenteallectively is formally assessed,
mentoring within the teams is encouraged.

Evaluation of Assessment Scheme

Reliability, repeatability andconsistency in the assessments is achieved by staff training,
use of standard marking rubrics, and ‘blind’ crossking. Since the process involves peer
and self assessment as well as facilitator asse$sargy differences of opinion can be easily
identified and referred to a third party (anotheailitator or examiner). The assessment items
arecontinuous throughout the course and involve evidence of @mate and effective
problem solving, communication, team work and mengp Avariety of assessment

methods are used including: draft and final repdaise-to-face meetings (for on-campus
students), online meetings, electronic and otheroanications, discussion boards, and
individual reflections.

A great deal of effort has been made to enfair@ess so no individual or team is advantaged
or disadvantaged. This is achieved by the metfi@tlacating individuals to teams, not
penalising the team for poor effort by individuasd the cross marking and moderation
process.



All assessment items are linked to course objestaral are therefore consideraid. All
relevant criteria, against which students’ workoi$e evaluated, are fully and openly
communicated to students. Students are also ablefdhe assessment weighting (marks)
allocated to each item of the assessment schelms.isTachieved by publishing marking
rubrics and providing examples. The assessmeatsoaisideredomprehensive since they
address each objective in the course specificatidhg assessmentfigxible and

cooper ative since students can also negotiate some of theirlearning objectives within
the confines of the course objectives.

Benefits of Revised Assessment Scheme

The revised assessment strategy will place the asipbn advancement of skills, and
learning new skills, rather than just achievingiaimum standard. This will be achieved by
each student individually negotiating, and beingeased on (as suggested by Heron, 1989),
objectives, goals and targets for each projectiwitie PBL course. The direction will
therefore be determined by the learner within thastraints of the problem to be solved,
which is seen as desirable for adult learning (MErt098).

This approach recognises that not all studentshaile the same learning objectives, nor will
they be faced with the same issues, particulamhgiciering the student diversity at USQ.

This assessment approach, involving tailoring tbvidual students’ existing skill and
competence levels, will provide the flexibility ¢ater for this student diversity. Students who
may have highly developed skills in some areass aften the case with distance students
who are already in the workforce, can now be asskess an equitable basis with students
who may not have the same starting skill levelwilkalso provide a mechanism whereby
achievement above the minimum required can be resed, assessed and credited. This will
encourage students to attain skills and competenexcess of the mandatory requirements
for graduation.

Students will be required to develop an individogl to record their progress in the practical
realisation and advancement of skills and comp&tenclThese skills and competencies,
which will be presented and assessed in the stisdedtvidual portfolio, will be directly
linked to course objectives and therefore gradatitdutes.

This approach of tracking the development of sl competence in particular areas is
similar to that adopted by several professionab@asions in Australia that have the
responsibility, often under legislation, of assegsndividual members against national
competency standards before granting professiegadtration with their associations. It has
also been successfully used in various forms irca&tilon for example Albert and Morrison
(2001, p. 292) and Harley (1996), although it doesappear to be common in engineering or
technical education.

This log will provide documentary evidence thatreatudent has achieved the minimum
standard expected of a graduate as dictated bycBBilse objectives, program attributes,
accreditation bodies, professional associations dafined graduate attributes. Stakeholders
can only be given an assurance that the requiredlgte attributes have been attained if there
is some evidence to point to their developmentieygraduates

(University_of _South_Australia, 2000).



This assessment strategy will provide students guidance and encouragement to:
» take responsibility for their own learning: thisgenerally referred to as ‘constructive
alignment’ (Biggs, 1996; Biggs, 1999), or ‘constivism’ (Mergel, 1998),
» identify their own individual learning objectivesat allow them to extend and build
on existing skill and competence, and develop nelis s
« develop suitable strategies to achieve these ithd@lilearning objectives,
e provide a mechanism for students to monitor thein progress.

Under the revised assessment scheme, mentoringnaitd between teams will be improved,
since it will be formally assessed. It is believkdt this increased mentoring will have the
added advantage of encouraging better intra-teanmumication and will therefore foster
better teamwork.

Results

Our results to date, demonstrate a considerableowement in the graduate attributes we are
trying to foster within teams and students. Thidemonstrated by comments from students
taken from both course evaluation forms and petgmoéfolios and reflections.

An aim of the assessment scheme was for studebtsrwore active in identify and planning
to meet individual learning goals. Quote from studeypify the success of the strategy:

“The goals | have set for myself are more than just something to make the facilitators happy, they are not just
to be seen to be making an effort. Instead | see them as ongoing and applicable outside the realm of this
subject and extending even beyond the completion of it.....They have been designed to challenge me in areas
| perceive as personal weaknesses or lacking in applied experience.” — (Student comment)

“This was one of my goals for the course, to learn how to use the internet better in my research, and | think |
am on my way to accomplishing this goal....Although | found it difficult, it was a valuable experience,
experience | can use in the future when sourcing from library databases. It taught me the right way to go about
finding journal articles, the right keywords to use and how to narrow down a search to yield the best results.” —
(Student comment)

Mentoring within the team has resulted in studédsning from each other and valuing the
diversity of the team as illustrated by the follogyistudent comments:

“One of my team mates had suggested that he would like to learn more about PowerPoint, so we have been
paired for this task. As | am quite comfortable with the use of PowerPoint, | developed a simple training
package for my team mate to show him the basic tools that you can use with this software. We have also
collaborated via MSN Messenger on the content of the presentation. | have enjoyed the opportunity to help a
team mate learn a new skill” — (Student comment)

“Diversity works for the team because we: Solve a problem using different viewpoints.; Use each others’ skills
to increase the team’s output; Learn skills from one another” — (Student comment)
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number of students. This work is still outstandamgl it is expected that on submission it will
result in the upgrade of a number of studentsh®igh the same course objectives were
assessed, several factors may have contributéx tifference in student grades from 2005
to 2006. Consequently this will form the basigwther investigations.

Conclusion

The strategy provides a mechanism to allocate iddal assessment marks from team
projects. The summative assessment providesakibility to assess, on an equitable basis,
the attainment of skills and competencies at adritgvel than the minimum requirements
because it rewards amcrease in skill levels and development néw skills, rather than
assessment against some predetermined minimumaritEhis encourages students to direct
study and energy into areas which will most bertbéir future professional careers

The revised assessment strategy will facilitateemedfective use of student diversity and
encourage mentoring within and between the tearhge. summative assessment will provide
the flexibility to assess, on an equitable basis,attainment of skills and competencies at a
higher level than the minimum requirements bec#@usél reward anincreasein skill levels
and development of new skills, rather than assessagainst some predetermined minimum
criteria. This will encourage students to dirdody and energy into areas which will most
benefit their future professional careers.

References

Acar, B. S. (2004). Analysis of an assessment noettioproblem-based learninguropean Journal of
Engineering Education, Z9), 231-240.

Albert, 1., & Morrison, I. (2001). Learning objegts in different pedagogical paradigms. Retrie¥édarch
2006, fromhttp://www.ascilite.org.au/conferences/melbournp@fipapers/ipa.pdf

Biggs, J. (1996). Enhancing teaching through constre alignmentHigher Education, 32347-364.

Biggs, J. (1999)Teaching for Quality Learning at Universi§st ed.). Buckingham: Society for Research into
Higher Education and Open University Press.

Biggs, J. (2002)The Reflective Institution: Assuring and enhandhmgquality of teaching and learninglong
Kong: Learning Teaching Support Network Generict@en

Frank, M., & Barzilai, A. (2004). Integrating altextive assessment in a project-based learning edorpre-
service science and technology teach&ssessment & Evaluation in Higher Education(12941-61.

Gibbings, P. D., & Brodie, L. M. (2006 (in pressJkills Audit and Competency Assessment for Endirgeer
Problem Solving CourseBaper presented at the International Conferendengimeering Education,
Liverpool, England.

Gibbings, P. D., & Morgan, M. (2005). A guide fartey level PBL courses in engineeringt. J. Cont.
Engineering Education and Lifelong Learning(3%#), 276-290.

Haggis, T. (2002). Exploring the 'Black Box' of pess: a comparison of theoretical notions of tteltdearner’
with accounts of post graduate learning experiegtedies in Higher Education, &), 207-220.

Harley, F. D. (1996). The use of action learnin@iitish higher education. Retrieved 3 March, 0om
http://www.emeraldinsight.com/Insight/ViewContentdet?Filename=Published/EmeraldFull TextArti
cle/Pdf/0040380802.pdf

Heimbecker, B. (2005). Changing ourselves: A gazé mirror. Retrieved 1 November, 2005, from
http://www.lupinworks.com/ar/changing/bh.html

Heron, J. (1989)The facilitator's handbook_ondon: Kogan Page.

Isaacs, J. (n.d.Assessment for Learningrisbane: University of Queensland (Teaching &é&ational
Development Institute).

Knowles, M. S., Holton, E. F., & Swanson, R. A. 989. The Adult Learne(5th ed.). Houston, Texas: Gulf
Publishing Company.

Mergel, B. (1998, May, 1998). Instructional desagmd learning theory. Retrieved 28 November 2005,
http://www.usask.ca/education/coursework/802papengiel/brenda.htm

Powell, P. C. (2004). Assessment of team-base@q@iojn project-led educatioBuropean Journal fo
Engineering Education, Z9), 221-230.




Powell, P. C., & Weenk, G. W. H. (2008roject-led Engineering Educatio/trecht Lemma.

Savin-Baden, M. (2004). Understanding the impa@ssiessment on students in problem-based learning.
Innovations in Education and Teaching Internatiqril(2).

Smith, M. K. (2002). Malcolm Knowles, informal atlelducation, self-direction and andragogy. Re&ie9
January, 2006, frorttp://www.infed.org/thinkers/et-knowl.htm

University _of South_Australia. (2000, March, 200dtsion 2). Graduate Qualities - a brief guidegsessing
students for Graduate Qualities. Retrieved 2 dan@006, from
http://www.unisanet.unisa.edu.au/learningconnetsiaifif/assessment/documents/GQassessbrief.pdf




