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Abstract

There lacks coherent and persuasive rationales for the further development of
computer-based, interactive educational materials, far tertiary settings. Indeed,
educational software arising out of what might be coined the ‘multimedia era’,
namely the mid and late 19905, has been marked by lacklustre products with an
emphasis in development and evaluation placed lacgely on technological issues
{such as the use of video, sound and animations). As such, the rapid increase in
amercially available {usually CD based) products has generally met a coal
-ption from academics and educativnalists, with bath these groups often
b emoaning the paucity or non-existence of effective instructional design models in
ecucational multimedia, it is imperative that we pravide a range of rationales for the
use of ‘newy media’ in teaching and leaming, based in clearly delincated constructs
that derive their substance from theoretical models and research findings. This

research programme was intended to explore one such rationale.

This research vriginated in the notion of using sefiware technologies as cognitive
tools. More specifically, this netion involves a canceptualisation of hy permedia as
possussing a set of characteristics and functions that relate closely to certain
cognitive processes present in the handling and representation of information and
knowledge. Furthermore, the notion alse embraces the patential of PSSs as support

systems for novices undertaking complex cognitive tasks—a role that is, in part,



suggested by their usa in commercial settings but one that is yet to be fully

developed in educational anes.

In essence, this research programme comprised the development and investigation
of a hypermedia product (the Lesson Planning System) designed to operate as a PSS
to support novices in completing a complex cognitive task, The focus of this task was

lesson planning; the novices were first year undergraduate students in education,

Findings from this research demonstrated that performance support systems can be
designed and applied to complex educational tasks, o the advantage of students’
learning and perfermance in these tasks. [Elends strength to the proposal that PSSs
provide an exciting, altemative, model of eaching and Jearning selevant to a range
of complex task domains in higher education. Results from this research nat only
add to literature relating to teacher education but alsu more specifically, to literature
centred in the development of infermation and interactive technologies in

educational settings.

The development of an effective 185 jor lesson planning provides 2 model for
similar systems developnwent, and will perhaps senve te stimulate debate on the use
of [55s as a viable and cost-effective means of improving studen learning and

performance in a teritary sctting.
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SECTION 1

Preface

Purpose and intent

The purpese of the research was to develop and investigate the use of a
Performance Support System (1I'SS) for novices undertaking a complex cognitive
task (fesson planning). within an innovative instructicnat model for hypermedia
development. In particular, the intention was to investigate the value in using
performance support as a strategy for engaging learning, by describing how
learning might occur in a learner as a result of using a specific PSS. This notion is
in keeping with desirable trends in research into instructional technologies
[(Neusman, 1989; Revves, 1993b; Reeves, 1993; Revves, 1996a), whereiit is
considered more appropriate fu inquire into the processes of use rather than

comparative measures of effect, of various media and technologies.

The idea of electrunic perfurmance support is relatively new in the context of
teaching and learning, and subsequently there is a need to understand the
processes at work in learners’ use of these technologies. Developing such an
understanding will enable educationalists to refine their design, implementation
and managemunt of electronic performance suppott software for teaching and

learning within complex demains.
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RSN Pretace

Abstract

There lacks coberent and persuasive rationates for the further development of
computer-based, interactive educational materials, for tectiary settings. Indeed,
vducational software arising vut of what might be coined the ‘multimedia era’,
namely the mid and late 19905, has been marked by lacklustre products with an
emphasis in development and evaluation placed Eargely on technological issues
{such as the use of video, sound and animations). As such. the. rapid increase in
commercially avaitable (usually CD based) prostucts has generally met a cool
regeption {from academics and educationalists, with bath these groups often
bemoaning the paucity or non-esisience of effective instructional design models
in educational multimedia. It is impetative that we provide 3 range of rationales
for the use of "new media’ in teaching and learning, based in clearly delineated
constructs that derive their substance from theoretical madels and research

findings. This research programme was intended to eaplore one such rationale.

This research originated in the netion of using soitware technologics as cognitive
tools. More specifically, this notion invelves a conceprualisation of hypermedia
as possessing a sey of characteristics and functions that relate closely to certain
cognitive processes present in the handling and representation of information
and knowledge, Furthermore, the nation also embraces the potential of PSSs as
support systems fur novices undertaking complus cognitive tasks—a role that is,
in part, suggested by their use in commercial settings but one that is yet to be

fully developed in educational ones.

In essence, this research programme comprised the development and
inwestigation of a hypermedia product (the Lesson Planning System) designed to
opetate as a PS5 to support novices in completing a complex cognitive lask, The
focus of this task was lesson planning; the novices were first year undergraduate

students in education,

Findings from this research demonstrated that performance suppott systems can
be designed and applied to complex educational tasks, to the advantage of
students’ learning and purfarmance in these tasks. It lends strength to the
proposal that PS3s provide an exciting, alternative, model of teaching and
learning relevant to a range of complex task domains in higher education. Results
from this research not only add to literature rel ating to teacher education but also

Page 12



SECTION ! Peetace

more specifically, to literature centred in the development of information and
interactive technologies in educational settings.

The development of an effuctive 1SS for lesson planning provides a model for
similar systems development, and will perhaps serve t stimulate debate on the
use of 556 as.a viable and cost-effective means of improving student leaming
and performance in a tertiary setting.

Introduction

The rationale for this research fay in the paucity of instructional design models or
approaches for the development of educativnal sofiware products, particularly
for tertiary education. Furthermory, it was completed in the shadow of seminal
comments by Brown {1994}, Lebow (1943) and Park and Flannafin {1993},
amongst others, which are proving increasingly representative of the field of
instructional technelogy, and which strongly advocate the need for new and
better informued {ie. by a greater diversity in research findings) instructionat
design mdels.

The nature of the rescarch was 10 hypothesise the value of using a model of
instruction based primarily in the theory of cognitive tools and in the design
methodology of (electranic) perfurmance support sysiems (P55), but also taking
appropriate account af other cognitivist principles in instructional design, such as
mental models, situatd cognition and authentic learning, There were four

arientations to the research programme:

L Toidentify the eritical components of a PSS to suppuart the completion of a complex
task (lesson planning).

2 Todesign and construct te LPS based upon those crilical components considensd
lo be relevant 1o lesson planning.

3. Toinvestigale how novice student—eachers engage these components in the LPS to
produce a fessun plan.

3. Toinvestigate the effectveness of the LIS as a PSS w suppart the complelion of

lessan planning.

The first of these was undertaken to help identify the essential components
necessary to the building of a PS5 to support the completion of a complex

Fege 13



SECTION ¥ FPretace

task—lesson planning. From this point a fully-functional 'S5 was constructed (a
lesson planning performance support system—the LPS) in orfentation 2, and its
use evaluated and described in research orientations 3 and 4, as botha
performance and & learning environment,

Lay out of the thesis

The layout of this thesis reflects the chronology of the research programme,
Following this Section, which sets put the broad intention and framework of the
research programmw, the second Section represents a review of literature in the
main areas relevant to this research. The review and critique of literature reports
on in particular, the nature and place of cognitive tools as an instructional
paradigm; the nature and place of PSSs in both training and education contexts;
the design of, and design methodology adopted for the LPS; the considerations
made in ereating 2 model of leaming in the LPS; and the overarching
conceptualisation built to frame the research. The key stages in the design and
develppment of the LIPS are addressed in the third Section; and the research
methedology used, in the fourth Section. Sections 5-7 describe and analyse the
results from three related vet independently conducted, empirical investigations
into the use of the LPS by novice and expert student-teachers. The conclusions
reached from these studies are brought together and discussed in Section 8, using

the research orientations to frame and structure this discussion.
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SECTICN 2 Literature reviaw

SECTICN 2

Literature review

Introduction

This Section addresses a comprehensive range of cognate themes and topics that
impact on this research programme; and further, attempts to identify from an
inclusive review of various literatures, a theoretical or conceptual basis for both
building the Lesson Planning System (LPS), and investigating its effect on the
petformance and learning of lesson planning as a complex task.

Cognitive tools

Cognitive tools refer ke technologies, tangible or intangible, that enhance the
cognitive powers of human beings during thinking, problem solving and
learning. Written language, mathematical netation, and most recently, the
universal computer are examples of cognitive tools. (Jonassen & Reeves, 1996
693)

Jonassen and Reeves (1996) cutline a host of computer software, including
common software applications and interactive learning environments, that
function as cognitive tools—in fact, their approach in this regard is an inclusive
one, leading them to classify a very wide selection of educational computing
software as cognitive tools, However, this author would prefer to argue that it is

Page 15



SECTION 2

Liaralure renew

the nature of use that determines whether a software item is a cognitive ioel,
even where that tool has been specifically designed to operate as an ‘intellectual
partnar’ {Wild, 1995), Essentially, then, software becomes a cognitive tool in the
context of use, and not necessarily in design nor in some forms of
application—for example, a word processot is certainly a cognitive tool, but not
when it is used simply to copy-type a nine-year old’s narrative, so that it can be
neatly printed out {(Wild, 1995).

Cognitive tools are best described as computer-based applications that may also
function as knowledge representation formalisms and that require learners to
think critically when using them to represent content being studied or what they
alreacly know about a subject. 1n an extensive discussion of the value of cognitive
tools, Jenassen describes how conventional applications, such as spreadsheets,
databases, expert systems, etc., might become intellectual partners and serve to
expand and amplify the thinking of learners, engaging students as knowledge
constructors rather than information processors {Jonassen, 1993).

Interestingly, the divide that exists for many educationalists, between the North
American and the United Kingdom approaches to the use and conceptualisation
of educational technologies is particularly apparent here, indeed, there is a rich
and lony heritage of cognitive tools in the United Kingdom, that is completely
without representation in Junassen's work. For example, Briggs, Nichol, Dean,
and others of the ‘Proleyg education community” (Nichol, Briggs, & Dean, 1988),
have long sought to provide learners with a range of cognitive tools for the
representation and exploration of knowledge, and have published their resulls
and ideas widely (Briggs, Nichol, & Brough, 1990; Dean, 1590; Nichol et al., 1988).
Furthermore, varicus research and development teams have similarly been
involved with the provision of cognitive tools to engage students in diverse
modelling environments, so that they might represent and manipulate
knowledge accarding to various formalisms {Cox & Webb, 1994; Mellar, Bliss,
Boohan, Ogborn, & Tompsett, 1994; Webb, 1994). The learning theories
underpinning our understanding of the value of such cognitive tools are
generally founded in information processing concepts; although the use and
value of cognilive tools has, of late, been shown te owe much to mental models
theories, particularly to that of Johnson-Laird {Johnson-Laird, 1983; Wild, 1996b).

Page 16



SECTION 2 Liégrature fevida

‘There is a sense in which the use of applications software as cognitive tools takes
us beyond the intended uses of such software, so that they can be seen to be
functional vutside of their original design. This is also true of performance
suppart systems (1’55s)—as application softwarne, these can be used by students
as cagnitive tools o express and extend their thinking in a complex domain,
However, unlike most applications software, P5Ss are task specific; they also
possess a serivs of functions and resources to simultancously engage and support
the user in both the pecformance of the task and learning about this task—and in
this sense, their use blurs the distinction between task performance and task
learning, 1t is in this view, that PS5s can be conceptualised as offering cognitive
apprenticeship 10 the user. Such a conceptualisation is derived from the notion or
theory of situating cognitive activity in authentic contexts, where it is suggested
learning and doing, or performing, do not exist independently of the activity in
which they oceur (Resnick, 1987); and that learning takes place in situ (Brown,
Coflins, & Duguid, 19589; Cullins, 1989; Collins, Brown, & Newman, 1987).

The implications of this in relation to the proposed lesson planning system (LI'S)
is that novice student-teachers can be expected, in the context of use of the LIS,
to improve their performance skills in lesson planning and also, to increase their
understanding in this domain, Thus, it could be hypothesised the students will
not only develop their actual performance in this task but alse improve their
learning—learning about how to do the task, learning about the task itself and

learning about their own cognitien in tackling the task,

The intention of the research was to investigate the value in using performance
support as a strategy for engaging learning, and to explain the extent o which
this strategy is successful. The expectation, although not an assumption, was that
in learning to perform a complex task aver a number of occasions in which the
task is practised, both lower (ie. identification, recall, descriptive learning} and
higher ordur (ie. evaluative, critical, analytical, metacognitive learning) learning
is likely to eccur in the student. Consequently an imperative in this project was to
describe how such learning oceurs, if at all. This notion is certainly in keeping
with desirable trends in research into insteuctional technologies (Neuman, 1989;
Reeves, 1995), where it might be considered more appropriate te inquite into the
processes of use rather than comparative measures of effect, of various media
and technologies, The idea of electronic performance support is new in the
context of teaching and learning, and subsequently there is a need to understand
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the processes at work in [eamers’ use of these bechriologies, particularly in
mapping the cognitive change that sees a novice acquiring measures of expertise
in a specified domain. Developing such an understanding will enable
educationalists to refine their design, implementation and management of
electronic performance support software as a cognitive tool,

It is possible to perhips question the notion that a PS5 {s necessarily also a
cognitive tool. Take for example, a ‘performance support cash registor’,
reportedly in use in America {Reeves, 1997) and no doubt elsewhere in the world,
as a ‘black box’ technology to effectively eliminate cognition. There are similar
devices appearing to suppaort bank customers in extracting their cash from
‘automatic tellers’ in Australian banks, and elsewhere. However, such devices are
limited to simplistic and procedural tasks, and arguably operate without the
intention of leading the user to learn the necessary skills to perform that task
without support. Furthermore, it is nuestionable that these and similar devices
are in any real sense, authentic PSSs—indeed, the concept of performance
suppott is well documented and pechaps most use fully reviewed in both Brown
{1996) and Leighton (1996), and in these texts, amongst others, {E)PSSs are clearly
intended to provide for skill fransfer, to provide support, guidance and
instruction to enabie the user to both better understand and better perform the
task in question, both now and in the future. Furthermore, it should also be
remembered that technology that eliminates cognition at one level also frees
‘cognitive space’ at another; in fact, this s a principle that underpins cognitive
load theory and the implications this theory has for instruction (Chandler, 1995;
Chandler & Sweller, 1991). Indeed, pethaps the ultimate *black-box technology’
in this regard, is the computer itself.

Far both these reasons then, a PSS is very likely to operate as a cognitive tool, and
particularly when it is designed to do so, following definitive guidelines given in
Gery (1991; 1995; 1997), Raybould (1990; 1995; 1996), Leighton (1996), Desrosicrs
and Harmon (1996), Brown (1996}, and elsewhere, which, for example, specify
the inclusicn of on-line advisory support, a range of learning experiences and the
means for the user {learner) to articulate problem solving, critical thinking and
reflexivity in thinking. Thus, it is argued here that a cash register, even when it
assumes considerable sophistication, is not a PSS; and further, that all PS5s, if
designed in line with the recommendations of expetts in this field, can be applied
as cognitive tools in specified domains. That is not to say that a PSS is always a
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cognitive tool, but rather, when used in a particular context, a P35 can always
become a cognitive tool, in the sense of enhancing cognition,

Performance support systems

A Performance Suppaort System is interactive software that is intended to both
train and support the novice user in the performance of tasks. Raybould

describes a PSS, rather widely, as a:

computer-based system that impeoves wurker produclivity by providing
on-the-job access to integrated information, advice and leaming expetiences
{Raybould, 1990).

Ravbould (1996} has since elaborated on this, making reference to an evelving
design methodology, which places emphasis on performers in systems rather

than users of systems:

An EPSS is the electronic Infrasteuctune that capiures stores and distributes
inuividual and corporate knowledge throughout an erganisation in order o
enable workers to achivve the required tevel of performance in the fastest
pessible time and with minimal support from ether people. Performance is
achieved by designing the computers human interface using the principles
of Performance-Cuentered Design (PCD), which focuses on the audiences as

perfurmers of work, rather than as users of a system, {Raybould, 1996}

Galagan (1994) in rather less techno—centric terms, describes a PS5 as a dynamic
dialogue between the performer and the computer through the use of a software
interface that represenis the appropriate task context. Seen in this sense, the
nature and extent of such dialogue, largely initiated by the user or task
performer, is likely to provide a measure of the usefulness of the PSS in
supporting effective task performance. Indeed, accounting for the nature of this
dialogue is ane method of evaluating a PSS; and as such, is an approach used in
this project, to investigate the use of the LPS.

Sleight {1993 has argued the need to recognise a range of characteristics in
seeking to find an adequate working definition of P’SSs, to differentiate them
fram other computerised systems or tools, and has suggested that as a minimal
identifier, PSSs need fo:
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. be campuier-based;

. provide access to the discrete, specific information needed to perfarm a task, at the
time the task is to be performed;

. be usend on the job, or in simulations or other practice of the job;

. be controlled by the user

. reduce the nes? fur prior training in order to accomplish the task. (Sleight, 1993, p.

2)

Gery (1991, p. 3y explains that ‘the goal of an electronic performance support
system is to provide whatever is necessary to generate performance and leamning
at the momuent of need . An electronic performance support system has “the
means to model, represent, structure, and implement that support
efectronically—and tu make it universally and cunsistently available on demand
at any time, any place and regandless of situation, wilhout unnecessary
intermediarivs involved in the process’' (Gery, 1991, p. H). Goodyear (1995)
emphasises the active part & PSS must take in supporting the process and
procedures of task completion,

There exist slightly different perspectives of PS8s, cach moulded by small shifts
in emphasis. For example, Barker and Banerji {1993) stress the problem—centred
focus of PSSs, whilst McGraw (1994) charac lerises '5Ss in terms of their facilities,
noting their integration of Al technglogies, hypermedia and CBT. PS8s can also
be described in terms of the uses made of them—that is, in addition to their role
in instructing and supporting novices, they might be used by those more
experienced in the focus tasks to increase efficiency and quality of output, for
example, by serving as amplifiers of cxperience and knowledge {Gery, 1991)

Traditionally, however, P5Ss have been characterised by their structure and the
software resources they provide, and these are usually determined to include: an
informaticn base (g, on-line reference and help facilities and case history
databases); interactive and leaming experiences; productivity software {often
used with templates and forms); and, an advisory system {eg. coaching facility)
{Gery, 1995). i some cases, they include intelligent tools, such as an intelligent
adivsor or expert system (Carr, 1992a; Leighton, 1996}—although this has been
represented as a matter for disagreement amongst P5Ss developers and theorists.
For example, Carr {1992b) has strongly advacated artificial intelligence as a
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requirement for PSSs; whilst Gery (1991), has equally strongly disagreed. Sleight
(1993, p.4) considers that artificial intelligence will probably become one of the
*defining characteristics’ of PSSs, but cannot be regarded as essential at the
moment, given the early state of rescarch and development in the fields of both
[*S5s and artificial intelligence.

Cronjé and Barras-Baker (1997), provide a checklist of features that serve to
characterise ’S5s:

. an advisony ur expert syshem performing tisks such as structuring p rublems,
analysis, diagnosis, and caleulations much in the way “wizards® function in many
Microsoft Office applications;

. productivity software, such as spreadsheets or word processors;

. dedicated applicalion software, such as project schedulers, electronic mail, and
vloctronic diaries;

. help svstems which assist with using the software, including the system shell;

. interactive training sequences which, unlike traditional CBT are granular and task-
specific, although they might be strung together ka form a longer training module;

. assesstment systems either for self evaluation or employee assessment for
certification purposes;

. monitoring, assessment and feedback systems which observe user performance.
(Cronjé & Barras-Baker, 1997, p. 3)

Barker and Banerji {1995) emphasise the importance of P53s pussessing
appropriate interfaces to both information modules and support tools,
suggpesting that a PSS interface should be simple and allow users the quickest
possible access to required resources. A principal design prablem lies in
integrating all resources for task completion into an intuitive and cognitively
undemanding interface, Gery {1991} suggests that the interface should contain
facilities such as back teacking and should allow lateral and back access.

Performance support systems and tools have been developed in medicine (eg.
medical diagnosis), sales {eg. real-estate selling), aitcraft and space-shuttle
maintenance (eg. for the American Air Force and NASA), engineering {eg.
computer assisted design) and management (eg. decision support). A brief
description of some of the better known initiatives in PS5 development and
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application, particularly in business and commercial ventures and industries, ane
now availzble on the Web.

More recently, the concept of performance support has been applied to
mainstreamn and generic software tools, such as Microsoft Office’, specifically in
the form of ‘wizards'—context sensitive, step-by-step task-related, procedural
tutors. Furthermore, the nature of supporting functions in current and fukure
designs af PSSs has been re—conceptualised by Gery (1995), to allosw for
increasingly diverse applications and types of performance support functiens af
['SSs. In this latter context, we are witnessing the use of different names applied
to describe essentially the same concept—for examply, ‘integrated performance
support’ (Winslow & Bramer, 1994)—as well as increasing interest in applying
intelligent tutoring modules, such as thuse advocated by McGraw (1994), in the
form of intelligent advisors or coaches. Leighton {1996) has conceptualised later
development in PSS design, as part of a wider moevement to replace people

resources in more general systems development.

However, it is nat a simplistic or unidimensional task to define what is meant by
performance suppott, since this concept is applied increasingly widely to various
software tools and applications, and particularly in training contexts. However, a
usefu] and pragmatic way of dealing with the various approaches to perfurmance
support, is given in Raybould’s (1997a} conceptualisation of embedded versus
external suppaort, suggesting three levels of performance support can be
distinguished in PSS design; and reflected in a similar exercise undertaken by
Gery (1995):

. Embedded or ‘intrinsic’ support Is tightly integrated inta the work-flow and
intarface of n PSS, so that it is transparent to the user—system and supparts appear
as one. As Gery suggests, ‘s support is so inlegrated inte the interface structure,
content and behaviour and the application logic that is impossible to differentiate it
from the system itself” (Gery, 1995, p. 33).

. Linked or "extrinsic’ suppoert is loosely integrated inte the interface and appears as
a separate or secondary inlerface—examples are advanced forms of Help,

Advisors, Wizards, and Cue Cards. “Extrinsic support is computer mediated and

! Ferexample, sees httpt/ fvww.epss.com/Tb/artonlin/attonlinhtm#CaseStudles; and:
L W i3 g

T Microsoft Office suite of software, version & (Macintosh) and version 7 (Windows 55},
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often contet sensitive to the task and worker situation but it is either invoked by

the performer oris p

ted to the perfi and can be accepted or rejected’

{Gery, 1995, p. 33).

. External support includes clissroom training. computer-based training courses,

ducumentation, peer suppert, help desks, and bulletin boards—none of which are
cirectly connected to the PS5 inteeface. {Raybould, 19973, pp. 4-5). As such,

extepnad support may or may oot e, computer mediated.

Tabla 2.1. Support structures In PSS design (after Gery, 1995).

Cue Cards Linear sequential or Task complaton
—Task guedance branched tasks for Leaming while daing
Seq a8 by perf: proceduras,
choica or underlying logic diagngsis o
troublgshooling
Expl ians or Deme ns {rienfation Lezarning
—Fresentation sequence Understanding
| fi i tive Skil! deveiopment
Wizards, Assistants or Helpers Task guidance Task compietion
Py is oplions or choi Task execution Leaming by modelling
—Accapis user—input data
—Progresses through task
—Freviews conseguences
—Summaises choices or condrions
—Produces culput or executes Lask
—Transforms data
—Changes datd, views, screens or
states
Coach or Guide Active task guidance Task camplalion
~Struciured interactive ‘walk through' through sysiern tasks  Learning while dofng
of system—related procedural lasks Replaces humzan support
—Takes control of sysiem
—Acoepts input and releases controf of
system o user
Searchable Relerance tnformalian Search Information access
—LCorent or snowledge daiat on tnf iors Ratrieval Leaming
conCepls, processes, facls Brawsing
—Organised for flexible search,
retrieval and navigation
Checklist Quality avaluation Task evaluation to ba
—List of markable itemns gr task completed by the
completion criteria system or performer
—~Context sensitive
Task Process Map Process averview Establish and maintain
—Lharts; diagrams Orientation to process performer erientalion
—Ligls {ie. you are here...} Leaming
Examples Idea generation Leaming
—Datahase of instances Undesrstanding Idea Development
Templates Struciured output Congistent and rapid
—Pre—sinsctured formats or ghells tazk complation
Advice Presentation of Continugus Lezming
—Hints; Tips information within a Problem Solving
—Aftemnatives contexticandition
Siructured Practice Activities Low-riek experience Skill-building
—'Let me iry’ aclivities Self-directed leaming Confidance bullding
Assessments Self 2ssessment Performance evalualion
~Timed ot judged lesis or practice Knowledge evsluation
activities ReRection
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Gety (1995) has provided a summary of various support structures and their
respective uses, which has been used to guide the development of the support
structures in the LPS (see Table 2.1}). Indeed, all performance and instructional
supports in the LPS are either intrinsic or extrinsic in type, with most falling in
the latter category.

Despite Gery's {1995; 1997), Raybould's (1997a) and others’ attemipls in this
context, to provide a working approach to the problem of identifying what is
meant by perfermance support and how the concept relates to the software
design, there remains considerable debate to be had when attempting to define
the various applications and types of performance support appropriate in PSSs or
closely related tools or systems. Some of this debate can be found at the epss.com!
web site?, with comments ranging widely and centering on, for example, how
performance tools differ from ‘systems’ tools, situations where PS5s can be
expected to be most effective, how performance support differs from training and
how commercial organisations might take advantage of the concept of

perfermance suppart,

Sleight {1993} has attempted to make sense of the range of sofbware that
sometimes pass for P55s, by suggesting a classification of '58s (or what she
prefers to term, Elecuenic Performance Suppott Systems—EPSSs), based on the
relationship betweun the characteristics of, and the extent of design attributable
to, PSSs (Figure 2.1}

In Sleight's (1993) classification, a ‘minimal’ PSS would have the lowest extent of
desiyn, and would exhibit only "key” characteristics—that is, it would: (i) be
compterised; (if) allow easy access to information when needed; (jii) be
available at the worker's work site; {iv) be controlled by the worker; ard, (v)
reduce the need for prior training (Sleight, 1993). A *mid-level’ PSS would have a
higher extent of design, and additional characteristics beyond those suggested as
‘key’; whilst an ‘optimal” PS5 would have the highest extent of design and “all the
characteristics needed to support the lask or tasks’ {Sleight, 1993, p. 7)—both key
and additional characteristics. Thus, in this context, a minimal PSS might be a
‘front-end’, built onto an existing system but which does not change that system

Y ppus.com! is actually a ‘Webzine' providing information on the use and design of performance

?\I}J rt sysiems, and 1he develo pment of performance cenlred design methodalogies. This
¢baine can be found at: hﬂa&u&z&.ﬂm{
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in any functional sense—such as a PSS front-end to a database system, that
enabled a user to more quickly and efficiently find the required results from an
extensive set of data,

New Syslem with
Inkegr Xed PSS
Stand-alona program
for spexcific tashs
Front-end or
suppilernert
1o existing system
: »
Mimmal PSS: Key Mid-level PSS: Key Optimal PSS: All
Characteristics plus i ¥ task-
charpelerislics charactanistics
Figure 2.1, I and axtant of design in PSS (aftar Slalght, 1993).

A ‘mid-level” PSS would actually change the operational nature of a system, and
providing integrated support to user tasks—for example, a mid-fevel PS5ina
database might provide an integral and contextual (rather than extrinsic and
supplementary) set of supporting scaffolds o various information-seeking tasks,
in the form of non-linear hypertext links to the information in the database.
Unlike others in Sleight’s {1993] classification, an optimal PSS would not be based
on an existing system, but would be desipgned specifically to embed all key PSS
characteristics in a purpose-built task related system, For example, an optimal
database P5S would additienally provide access to general and specific software
tools, integrated tutorials and context-sensitive expert systems; and data in the
database would be presented in multi-mediums to accommodate various

learning styles of users.

Akin to Sleight’s (1993) rationalisation of 'SSs, Banerji has provided a set of 10
basic principles and eight associated design criteria for creating PSSs, predicated
on a systematic exploration of a range of tools and techniques for task support
{Banerji, 1995, pp. 212, 214}, Banerji’s approach in his specifications, is to
determine the need and context of need for a PSS; to describe the types and basis
for use of various technologies, including intelligent agents, an appropriate mix
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of media, hypermedia, telecommunications and just-in-time technologies; but
also to describe use and user characteristics. 1t is this latter feature, and
particularly his emphasis on the need to accommodate ‘individual learning
styles’, to facilitate group working and to ‘create a pool of corporate knowledge’
{Banerji, 1993, p. 212}, that makes Banerii's approach to the design and
development of P5Ss an inclusive and informative one,

However, neither the later developments in the design, application and theory of
555, as described in Laffey and Musser (1997), Desrosiers and Harmon (1996),
and Leighton {1996), Sivertsen (1996) amongst uthers, nor Sleight's (1993) elogant
and useful taxonumy, nur Banetji's (1993) refreshingly concise yet comprehensive
set of principles fur PSS design, have altered the main and collective purpose of
1"55s—which is, quite simply, to facilitate satisfactory or improved performance
of a task by someone with limited experience and training in such a task, by
providing so-called ‘just-in-time’ resources (ie. instructional and performance
resources). Moreover, P53s, as well as the supporting functions found in more
sophisticated mainstream generic software tools or applications, are more often
applied to simple tasks (in the sense of the task being well-defined,
well-understood and procedural in nature), rather than complex tasks, In
applying 555 to complex tasks, it is argued that both instruction and
performance support functions need to provide for higher-order learning, and
particularly for transfer of knowledpe. Again, this is fundamentally different to
the traditional nature and purpose of PS5s which are concerned with tasks
characterised by training in systems’ use, whether in a business or software
engincering sense (Raybould, 1993). It is worth noting, however, that the uses
and types of PSSs are likely to diversify in their future manifestations, where a
new generation of P’55s will be defined in terms of how they engender
impravements in both performance and learning, in a range of complex domains,
such as those that occur at all levels of schovl and university education, Indeed,
we are already seeing of late, examples of such diversification, in the building of
Internet-based PSSs for learning (Laltey & Musser, 1997), and in more general
calls for the develupment of PSSs ‘as a possible direction for a paradigm shift’ in
the use of educational technologies (Desrosiers & Harmon, 1996 7).

In this context, Scales {1997) interestingly advocates the use of PSS technology as

part of an educational reform agenda, suggesting that developments in PSS
technology and the urgent need to reform educational practices should coalesce
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in a bid to change not only the way in which educational technalogies are
conceived and used, but also how they operate in a more general educational

system:

Educational refarm and the development of EPS5 are accurring as the result
uof 1he changes in the skills and knowledge needed for the werkplace today.
Moreaver, the implementation of educational reform and EPSS in
instructional technology will require following a systematic change process
that locks at the entire organisation for change and not just single

components, (Scales, 197, p. 1)

Limitations of PSSs

Ruth Clark {1992) has been one uf the few to offer criticisms of I'SSs, tailoring her
critique to rehuff Gery's (1991} principal assertions, published in one of the
defining works in what Burton would call the ‘'dominant discourse’ {Barton,
1594), advocating the development and application of PSSs (Clark, 1992}, Others
have since pointed to, and repeated, Clark’s work when addressing the
development of PSSs—for uxample, see Desrosiers, (1996}. [t is possible to
extrapolate a number of pertinent issues and considerations from Clark’s (1992)
critique:

* Learving or effective training in a lask, is nol always best achioved in small chunks
or steps, as it tends to be promoted and deslgned in PSS technology. Clark {1992}
rerinds us that learners need a framework within which to build their
knawledge—and this is even mare s¢ in camplex knowledge domains. If learning
is only provided by reference to non-contextualised khowledge items, and not
explicilly tied 1o an overarching framework, the Iearner will not develop what
Desrostors’ {1996} calls ‘the big picture’. Clark also warns Lhal users might be
encauraged wilhin the PSS to ignore instructional modules and work primarily 1o
develop greater performance and not develop independent knawledge, thereby

bypassing lhe necessary conditions lhat must underpin cognitive transfer.

Of course, if this is found to be the case in the LPS, we might well surmise that PSS
technalogy may not suit complex knowledge domains, where leatning and
knowledge transfer are important criteria for their implementation. Hawever, it is

mote likely, in fact, that it is the implementation and use of the PSS that determines
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whelher learning vecurs. For example, Clack (1992) warns that in some tasks where
PSSs are deployed, it s the environmental factors, or what Tessmer and Richey
{1997) have recently described as “contextual elements’, that are key in determining
lhe success ar otherwise of learning, It is imporlant to point oot here, that
recognition ol the impurtance of learning context is not new to education more
gencrally; althaugh there appears te be a resurgence of interest in its impact, of late
inn relation to instructional desige {Anderson, Reder, & Simon, 1997; Richey, 1995;
Tessmer & Riclwy, 1997). Certainly, it should bu self-evident that context will
larguely duetermine if and how learning oceurs in the use of a PSS, such as the LIPS,
cven although it may be difficult Lo identify specific and causative faclors in Lhis
phenonienan, where “context is not the additive influence of discrele entities but
rather the simultaneous interaclion of a number vl mutually influential factors’
{Tessmer & Richey, 1997 p. 87},

. [ov & P55, users are invariably given considerable control over use of the systeny,
including thelr use of instructional components. It has, since Reeves’ {1992a) article
on learner control, bren well known that in this area of research into instructivnal
lechnnlogies, the poor designs of many studies have miligated against a clear
picture emuerging at bust, it seems, the literalure demonstrates only mixed results,
Al waorst, we are lorced, using Reeves’ (1993a) maxims, o reject many of the
supposed positive reviews and advocacy in Lhis area. Indeed, turning to a recently
published meta-analysis of learner conlrol effects, where 24 studies of learner
control in compuler assisled instruction were re-assessed, it was found that
‘overall comparative effects of leamer conlrol are slightly negative but near zero on
average’ and thal, ‘leamer control, notwithstanding much speculation to the
contrary, does not appear to cenler spucial benefits on particular classes of leamers
under special conditivns’ {Miemiec, Sikorski, & Walberg, 1997, p. 168). We should
assume Lhen, thal where users of a PSS are also novices in a task or knowledge
domain, which is highly likely in the user-base of most PSSs, they are likely to
experience more difficulliss in regulating heir own control, and learn less, than it

they were subject ta greater amounts of system or instructional control in the PSS,

. [t is thought that in the use of automation to supporl task perfermance, as
provided for by many of the tools camponents of P5Ss (Geber, 1991; Gery, 1991;
Leighton, 1996}, users’ performances are bound le improve in directed tasks. Clark
{1992) is quick to point out hesever, that this fact remains uncertain, and that there

has been little reswarch on hoiv automated tools affect performance.
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Furthermore, Clark (1992) suggests that in the use of PSSs, task-related cognitive
skills are likely to be lost. For example, i, as in expert systems, procedural and
declarative knowledge is encoded in a PSS, we might well find little molivation to
transfer such knowledge ocutside the use of a particular PS5—users might be
content to complete a task satisfactorily rather than attempt to understand the
nature of the lask and their complelion of it, more deeply. However, ifa PS5 is
designed to encourage users to reflect on the task and their completion of it, as is

designed tooccur in the LPS, his may nat be so much of an issue,

* Clark (1992) cogendy argues Lhat it is hard to justify the cost of developing complex
PSSs; and that il might be mone cost effeclive Lo find alternative solutions ke
maximising both learning and performance in a task, than to consider developing a
PSS, However, this argument is contentious, rests on commercial and pragmalic
considerations and is certainly net a new consideration in Lhe field of instructional
technologies. Importantly, however, it is not to be a cansideration in lerms of this

research programme.

In this context, a PSS has been developed for use by first year Education students.
This P55 is intended to facilitate the development of students’ learning and their
performance skills in the area of lesson planning. The basic premise underlying
the development of the Lesson Planning System (LPS) is that it provides a
structured envirenment within which student and beginning teachers are able to
design lesson plans for immediate implementation and also receive instructional
support in the design process. By engaging novices in the process of designing
materials that impact directly on their teaching, it is intended to provide for
deeper processing of a complex task, resulting in a more complete understanding
of the domain. This is esseatially the role and purpose of all cognitive tools
{Jonassen, 1994; Jonassen, 1995; Jonassen & Reeves, 1996; Wild, 1995; Wild, 1996a;
Wild & Kirkpatrick, 1996). Morcover, as with PSSs, the LPS can also be
conceptualised as providing an environment for cognitive apprenticeship, where
the user might engage in learning knowledge and skills that reflect the way in
which that learning will be useful in real, professional, life—in other words,
where learning is anchored in authentic cognitive activity (Brown et al,, 198%;
Collins, 1989; Merriam, 1993; Resnick, 1947).
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A similar conceptualisation of PSSs (ie. as offering an authentic learning
environment as well as vperating as a cognitive tool) has recently been employed
by Laffey and Musser (1997), to provide a rationale for their development of an
Internet-based PSS for 'pre-service teachers, field-mentors and college faculty as
they collaborate, engage in practice, document their efforts, share their
experiences and assess outcomes’ (p. 1). Laffey and Musser {1997) have also
developed here, the notion of creating a "performance and learning space’ {p. 2),
specifically to support higher order learning in a complex domain, by virtue of
performing a task in this domain and with students being provided with tools to
both manage and reflect upon their performance.

Tu date, instructional materials based on interactive technologies, have tended to
focus on vnly the instructional aspect of task performance (Brown, 1991; Jih &
Reeves, 1992). 1t is contended that students” wse of the LIS will facilitate the
transfer of effective cognitive strategies from the point at which they are learning
about the lesson planninyg task, to the point where they are successtully
performing that task, thereby minimising the distinction between ‘learning and
deing’, and improving students’ lessen—planning performance. Indeed, there is
immediate support to be found for this contentiun in theories of experiential and
authentic learning, where it can be expected that learning about a task is likely to
vceur in the experience of that task! (Brown et al., 1989; Collins, 1989; Kolb, 1984;
Wil & McGill, 1989} Of course, once the LIPS is removed from use, questions
uecur related to students’ longer-term retention of learning, and the scope of this
project provides nat anly for understanding of the processes of learning but also

an indication of transfer effects.

Do P538s work? The empirical evidence

There appuear to be few studics of the effectiveness of P5Ss. Desrosiers (1996) is
clear about the reasons for this—55 development and implementation argely
takes place in the world of industry and commerce, and studies regarding how
such software improves performance are not considered to be of value in this
envirpnment, only the priori knowledge that improvements in performance
occur in their use, although not necessarily as a direct result of their use. Indeed,
Malcolm and Dickelman {1997) firmly indicate that the effectiveness of a PSS is

% Although, of course, these are 2 number of qualifications and ceservations thal operate on this
natlon—see for example, Merriam (1993).
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ullimately a matter of business performance, and this is how effectiveness is
finally gavged.

Huwever, Collis and Verwijs (1995} place another perspective on the PS5
evaluation studivs, arguing that ‘with P5Ss, ...1he great variety of ways and
contexts i which a user will turn to the system for support make it very difficult
to isulate the system as a causal factor in that user's performance or to compare
one systen with an alternative’ (Collis & Verwijs, 1995, p. 23). Consequently,
they suggest the aduptien of a usage-oriented evaluation methodology, {based
on the rativnale that purformance gains will not occur if a system is not used, and
therefore a necessary, if insufficient, criteria for a successful system is that it will
b used in practice), where the product is evalualed not so much in terms of its

internal validity, but in relation to user acceptance, thus:

. Lher utent to which the PSS matches user needs;
- ils ease of use; and,
. ils capacity lo make work vasier.

It remains to be seen whether such an approach, which is not primarily based in
the measurement of performance gains, will be adopted widely in the
commercial world of PSS development, although there s likely to be more
inkerest amongst academic design and development groups, such as that
reparted by Cronje and Barras-Baker (1997,

Gurber {1994} notes the operation of two PSSs, and the fact that both remain
without an assessment of their impact. One is in vperation at Apple Computer,
and is used to inform sales people about new products. It's called, Apple's
Reference Performance and Learning Expert (ARPLE}. The second is Northern
Telecom’s 'S5, implemented o support siew managers in writing budgets. Both
these examples also appear in Desrosiers’ (1996) account of present—day
applications of PSSs.

Raybould (1990} describes how at Prime Compuler, a PS5 was developed to help
sales agents manage a substantial increase in information; and that simply in the
distribution of the software, money would be saved over the distribution of the
same amount of information in paper form. Again, however, there i3 no
evaluation given of the impact of this software on performance, Sleight (1993)
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also describes this same PSS, built for Prime Computer by Ariel Performance
Support Systems, and which she calls an ‘Optimal Database EP5, but again
without any evaluation, although with a comprehensive description of features.
Sleight (1993) also describes an ‘Optimal Help System EPSS, built by Ziff
Techanlogivs and Comware, [nc., for Microsoft's “Word for Windows'—again,
with a comprebensive review of features but no evaluation,

The company Stevlcase, an office fueniture designer and manufacturer with
19,000 employees, is reported by Laffey {1995), to have developed a P55 to
suppart its customer service agents, The PSS provides these agents with the data
necessary to answer customers’ questions. However, no data on the impact of
P55 are provided (1995).

Latfey and Musser {1997) describe their experience in building a PSS based in
Internet technologies, at the University of Missour?, Columbia. This on-line PSS
is intended to provide pre-service leachers, ficld-based mentors and college
faculty with a supporting environment te develop performance and learning in
various aspects of professional teaching practice. In broad terms, Latfey and
Musser (1997) do indicate that they have high expectations for their PSS
positively aflecting students’ ‘learning by deing ..in the performance

environment’, although this remains te be proved.

Hoyet Hemphill (1996) has reported on an extensive investigation of a PS5 in
lesson planning, comparing its effects in an experimental study, to what he terms
‘detached training’, Hemphill's work, "A comparison of a simple electronic
performance support system for lesson plan writing to detached training’, under
the supervision of Dr David Marrill, at Utah State University, in 1996 (1996), is
not typical amongst others described here, since its design, intent and use lie
culside the commercial world, being concernied with teaching and learning, and
in particular, the training of both pro-service and practising teachers in the use of
the Talents Unlimited (TU) thinking skills mode) (Hemphill, 1996 1). In essence,
results from his data analysis revealed ‘that generally there is no difference on
the effect on achievement between the use of an (E)PSS or detached training
when assisting students currently involved in TU training’ (Hemphill, 1996, p.
116). It was also found in this work, that users of the PSS took more time to
complete planning tasks based on the TU model, than those who had undertaken
traditional forms af raining in the use of the model.
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Hemphill's shudy was concerned with ascettaining the efficacy of a P35 for
developing lesson plan writing for Talents Untimited {TU) kessons, amangst both
practicing and student teachers. TU is a teaching model that is apparently used to
teach creative thinking skills to bath primary and secondary school students
{Hemphill, 1996 1-2). The objuctive in Hemphill's study was:

to compare an EP5S, developed specifically for the assisting of teaching
pre-service feachers in writing TU lesson plans, to fext-based detached

Lraining in writing TU lessons. (Hemphill, 1996, p. 4)

The methodology used was very firmly situated in an experimental paradigm.
This is of course not surprising, given Dr Merrill's (Hemphill's supervisor}
well-known and publicly lauded antipathy towards non-pusitivist research
(Merrill, Drake, Lacy, & Pratl, 1996), Two separate studies were conducted with
each involving hwo PSS treatment groups and twa dutached training treatment
groups on four dependent measures. Essentially, Hemphill aimed to measure the
effects that her PSS had on, (i) the quatity of TU lesson plans produced by
teachers and student-teachers; and, (ii) the amount of time taken by these groups
to complete the lesson plans. She also posed associnted research questions,
concerning the amount of Hme spent by the treatment groups on external
reference materials, and the atfitudes of the PSS groups towards both the PSS,
and to writing TU lesson plans (Hemphill, 1996, pp. 4-6).

In the main, negative results were recorded in Hemphill's study, for the PSS
tested. Two measures were used to assess the quality of lesson plans produced
by the treatmuent groups (Hemphill, 1996, pp. 63-67). For the first of these two
measures, the TU Reactor test, there was no improvement in lesson plan quality
recorded for either of the PSS treatment groups. For the second measure, the TU
Critique Chart {Hemphill, 1996 64}, there were apparently mixed results on some
of the test criteria, but again, it was not possible for the researcher to clearly
determine that the PSS had any significant impact on the quality of performance

of either of the bwo treatment groups.

Furthermore, the experimental groups in both of Hemphill's studies took longer
to produce their lesson plans than the subjects in the non-treatment groups
{Hemphill, 1996 108}). However, the researcher reasons that this result might have
been due to the novelty of the PSS for the teachers and student—teachers using it
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{ie. leading them to spend longer ‘exploring’ the software); and that if the study
had been conducted over a longer time frame, it is likely that the performance
time recorded for PSS users would have decreased significantly (Hemphill, 1996,
p. 108}

In terms of their use of external materiats, one of the two treatment groups were
recorded as having spent significantly more time using uxternal resource
materials {ic. instructional support materials external to the PSS), than thoge
subjects in the non-treatment group. Finally, the attitudinal measures taken
appeared to deliver no significant results, although the subjects of one of the
treatment groups was recorded as being ‘less positive’ than the non-treatment
group about whether the PSS made it easier or laster to write lesson plans
{Flemphill, 1996, p. 111},

Hemphill’s study {1996, p.111), whilst superficially concerned with research
questions akin to those in this present study, was conducted very differently in
terms of the methodology employed, Moreover, Hemphill's work is focused on
determining measures of difference in lesson plan writing performance (in terms
of time and quality), brought about by use of the P3S; whilst this present study is
more concerned o understand how student-teachers use a PSS to write lesson
plans, and how cognitive strategies in PS5 use can be related to performance
measures, of quality and time.

It could be argued that the lack of positive resullts produced by Hemphill's study
overall, says more about the research methodology chosen, than the use of a PSS
for lesson plan writing, Whilst PS5 technology offers clear and unambiguous
possibilities for many teaching and learning applications, including lesson plan
writing, the relationship between task performance and task and domain
learning, for any such application, is not well understood, according to the
literature. We should seek to understand this relationship before embarking on
controlled studies to determine the extent of performance improvement, if any,
there is in the use of a 55 designed to lift performance in a complex educational

task.
Brown {19956} has written a book focusing un the creation of a PSS at Digital

Equipment Corporation in 1993, Called the Learning Systems Workbench, the
developers’ aitn was to ‘provide on-line tools, information and resources that are
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integrated into a core business process and delivered on a laptop personal
computer’ (Brown, 1996 4). However, despite the identification of the importance
of evatuation in the D42 design model documented in this book and used to
develop the Learning Systems Workbench, no evidence is provided of the
affectiveness of the P35 at any level.

Ockerman, et al, (1996) have detailed the development of a Factory Automation
Support Technology (FAST), o project which ‘uses special hardware and
performance support software to improve the performance of users on work
tasks by giving users the right information, in the right quantity, at the right
time’ {Ockerman et al., 1996, p. 545). The special hardware is a wearable,
voice-activated compuler that allows users to operate the system while keeping
their hands free to perform their tasks, The PSS aims to provide helpful, relevant,
just-in-time information that users need to perform their tasks, intending to
improve the user’s performance by providing helpfu) information when and
where the user needs it; and it is based on previously published work that
discusses the authors” difficultivs in devising a suitable development
muthodolugy for this rather unique project (Najjar, Cckerman, Thompson, &
Treanor, 1996). However, there are ne formal evaluation data available for the
operational use of this PSS.

QOckerman, et al., {1996) have also detailed the implementation of the FAST
concept for two differunt poultry industry applications, describing theic work
with quality control personnel at a poultey plant in Georgia . The first application
was a proof-of—concept PSS and wearable computer for quality control
inspectors in poultry processing plants. The FAST hardware components enabled
quality control inspectors to dircctly input inspeclion data into a computer using
voice entry while their hands are busy manipulating poultry products:

We are currently working ¢losely with quality control personnel at a pouliry
plant in Geargia ta develop this proof-of-concept performance support
system. The second application is an initial educational PSS to aid
envirenmental engineers in conducking waler reduction audits, The system
allows an employee to walk to various sites inside and outside the poullry
facility and puerform specific tasks as defined by the PSS, using text, audio,
dreawings, and video to show Lhe employee how to measure water flow,

adjust water valves, and calculate water usage, (Ockerman ¢t al., 1996)
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Again, however, no evidence of effectiveness for the applications of the FAST
PSS, is offered.

Cronjé and Barras-Baker (1997} have provided a detailed case-study of the
development and formative evaluation of a PS5 ‘to assist middle management in
the canstruction industry with generating contracts in the format of the New
Engineering Contract’ (Cronjé & Barras-Baker, 1997, p. 1), in the context of
post-apartheid South Africa, a developing country. Intercstingly, they applied a
version of Collis and Verwijs® (1995) evaluation methodology, basing their
assessment on three main questions:

. [s the product useful?
Does jt it in wilh the personal work needs of the users?
Does 1he electrenic performance support ackd value to the learning content?
. Is the product useable?
Is the user interface ¢asy to use?
Is the product easy 1y arn?
. Does the product make the work easier?
Does it fit in with the work environment?
Does jt fit in wilh working procedures?
Do the users have Lhe time needed to use it and does it save time for them?
{Cron{é & Barras-Baker, 1997, p. 8)

Following a breakdown of results, Cronjé and Barras-Baker (1997) conclude that
‘it can be seen that PSS provides a valuable alternative in coping with a seciety in
swhich all the skills may not be in place to have a specific job done. Although
these results cannat be peneralised, the evaluation... predicts reasonable to high
user acceplance and provides good initial support for PSSs as a solution to the
training needs of middle management’ {Cronjé & Barras-Baker, 1997, p. 12).

An extensive study by Michael Mauldin (1996), is particularly interesting,
although it is not pvertly concerned with assessing the effectiveness of PSS
technology. Rather it sets out to determine the "unanticipated effects of an
electronic performance support system’ (this is in fact the title of the study,
written as a PhD thesis) upon a large-scale organisation—in this case, a public
hospital; and it produced a number of findings that belp to contextualise and
inform this author's present study. First, Maudlin’s work serves to remind that
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whilst all PSSs or Electronic Performance Support Systems, as Maudlin prefers to
call them, by definition all bear similar characteristics and design clements, their
scale can be very different. Maudlin was concerned with a large scale
implementation of a complex, multiple-task oriented software system (Mauldin,
1996, p. 4); whilst the LI'S is a relatively simple, single-task oriented sysbem,

Second, it is apparent from Maudlin’s study, that to maximise efficacy, a 'S5
must work within the context of a task and the task environment, rather than
require either the task or the task environment to be changed to suit the
requirements of use of the PSS (Mauldin, 1996, p. 126). It is perhaps a weakness
of this present study that the LPS was used, certainly for data collection, by
participating students at a centeal location, rather than at the “work-place’—that
is, in the classroom or some other environment in which students opted to do
their lesson planning vver periods of profussional practice. Notwithstanding this,
however, it could perhaps be argued, that if the nature of the kask performance is
changed substantially by the use of a S, a corresponding change in the task
environment angd even the task, might be invoked without detriment to enhanced
performance in that task. Galagan (1994) highlights this very pointin
conversation with Gery.

Third, if the users of a PSS do not find all the information required to perform a
task within the PS5 itself, “the PSS might not be considered very successful’
{Mauldin, 1996, p. 125), requiring users te luok outside the PSS for information
resources, thereby wasting task performance timne. Whilst this finding arose
directly frem a deficicncy of the P55 implemented in Mauldin’s study, it was not
one that was found in relation to the use of the LPS in this curront study.
However, it is clear that it is impossible to guarantee that all performance and
instructional resources required by all potential users, will be made available in
the design of a PSS, Equally, it is apparent that the design methodelogy of PSSs,
including the LPS, must allow for this fact, and should be sensitive to the needs
of users, and provide for the IS5 to be reviewed and updated., in line with the
ruquirements made of it. But again, this a fundamental feature of systems design
methodologies that embrace what Gery (1997) refers to as 'performance centred
design®,

' Table 2.4, {page 35} represenls samw of Gery's (197} major considerations in drawing out the

differences bebween traditional and pecformance—centred design methodologles.
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Problems with empirical evidence

In addition to the studies cited above, there are a limited number of other
empirical studies reported in the literature that have relevance to this current
work. For example, Stoddard (1985), as far back as 1985 reported on a study that
investigated context—sensitive holp in comparison with menu—driven help
systems. Although PSS terminulogy was not described or used in Stoddard’s
work, the investiation was concerned with issues of performance support, and
the study was initiated at a time that could be identified with the beginnings of
interest in the design and evaluation of task-based integrated {performance}
systems. The study reported that learners preferred context-sensitive help.

Johnsey, Morrisun and Ross (1992) undertook an investigation of the effects of
elaboration strategies taught, in turn, by detached and embedded training, in
terms of teaching generative learning strategies. In an experimental design, the
embedded-training group was found to have performed no better than the
detached training group in the learning task, although the former was found to
have performed the task mare quickly. This study is also briefly described in
Hemphill {1996). In addition, Hemphill (1996) describes another study carried
aut by Hile and Campbell in 1993, where the use of an (E)PSS for training
mental health professionals in *writing treatment pratocols’ was found to be
more effective when compared to ‘text based training’ (Hemphill, 1996, p. 26).

Of a small number of ather empirical studies traced, including those by Dorsey,
Goodrum and Schwen {1993), Barker (1995), and Hemphill (£996), only that by
Hemphill can be regarded as being worthy of consideration in the context of this
present study. The others are either concerned with attitudinal changes in
subjects using PSSs {Dorsey et al., 1993), rather than changes in cognitive
development (ie. learning}, cognitive strategies in use, or performance variables
{ie. total task time and for performance quality); or they can be said to suffer
significant problems associated with their methodologies. Indeed, Reeves
teminds us that whilst the majority of research investigations carried cut in the
field of technology are “empitical in intent and quantitative in method’, many of

This author was unable to obtain a copy of the Hile and Campbell paper, as discussed in
Hemphill {1995).
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these studies” are badly flawed and deserving of the label ‘pseudoscience’
(Reeves, 1993a; Reevaes, 1995, p. 7). Reeves identifies nine characteristics of
pseudoscience such as measurement etrars, inadequate sample sizes, inadequate
treatment times, shallow literature reviews and meaningless discussion of results
(Reeves, 1993a}. Others such as Jonassen and Reeves (1996), Tuckman {1950) and
Herrington {1997) support Reoves” thesis in this respect, highlighting a dearth of
methodolegically sound experimental er ‘analytic’ {Saloman, 1991} studies in the
domain of technology.

For example, in the study conducted by Barker (1995), the subjects explored the
PSS under investigation for no maore than 30 minutes. According to Reeves
(1993a), inadequate treatment times, are typical failings in poorly conceived
experimental studies, Hemphill's study {1996} provides only inconclusive or
ambiguous results, where there werce no statistically significant differences found
between the treabment groups (ie. between the PSS and “direct training’ groups);
where the PS5 under investigation was found to have a “negative impact’ on
performance (Hemphill, 1996, p. 103); and where the P55 actually prolonged the
task completion time (ie. thereby having an additional negative effect} (Hemphill,
1996, p.108). Furthermore, Hemphill’s study is also open to the criticisms raised
by Reeves (1993a), being predicated on o quantitative methodology and based in
two experimental groups, one consisting of a pepulation of anly 12; {Hemphill,
1996, p. iii); where the populations were not representative; and where the
sampled populations used were not randeimly selected (Hemphill, 1996, p. 112).

Further examples of P55 development and implementation are available, usually
announced and duescribed in web references® or via email discussions’, but in
most of these, important details of data collection, and ather methodological
issues are nat presented and /or have nat been undertaken. Also, where an
evaluation is provided, it is in the sense described by Malcolm and Dickelman
{1997), as a matter of business performance or projected business pecfarmance.
Same of these examples are described below, and have been taken direct from

7 Reeves (19930) caleulates that of uweer 150 asticles publishid in bvo leading Iinurnals in the field
uf lechnolugy and cummunications research, 72% published in Educativnal Technolegy
Research and Develupment, and 814 published in the Journal of Compuler Based Instruction,
exhibit two vr more characterislics of psendoscience and are flawed te the peint of being
meaningless.

* Fuorexample, sees hitp:/ fveww.epss.com/1b/Ib_indes.htm; and:
hup:/ fiteehl.eoeugaedu/ EPSS/Siles.himl

* Furesample, see Pn:;ﬁ:ﬂmma' Snprport and Knowledge Mawagemen! Fooum, * A virtual meeting
space vpen to all to discuss topics of interest to performance support and knowledge
management praclitioners’. Available at: http://wiwvw.epss.com/ fm/fm_index.lim
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web references or email discussions, and in all cases have arisen from a
purposeful search for both descriptive information and evaluative data by the
author. In some cases, the detail in these examples has arisen from conducting
email ‘conversations’ with representatives of the various business companies
listed.

. Technology Reforming Exceptional Education (TREE}
TREE is a joint effart of the Florida Department of Educatien’s Bureau of
Instructional Support and Communily Services and Florida State University's
Center for Performance Technology. The goal of the projeet is to design, develop,
test, implement, and disseminate an PSS (or instructional slaff of exceptonal
education students in Florida's public school system. TREE was designed and
developed with the paslicipation of Florida school] districts and exceptional
education professionals throughout Florida, and represents the fizst significant

instance of performance centred designed software in public education.

. Apollo Teavel
Description: PS5 (Millennium 3} designed for Apollo Travel Services, a ravel
agency based in Chicago. The idea behind Millennjun: 3 is to put a graphical user
inlerface on Apollo that uses common travel-agency terms to significantly reduce
the training required for new agents, Currently, new agents without Apollo
experience can take as fong as three months for classes and on-the-job training
before they are competent t handle customer calls on their own, Edmonds-Shirey,
Millennium 3 Profect Managar, says, "With this inlerface design, we feel confident
tratuing time will genarally be about three days, and some of that will be
familiazising themselves with the agency's policies and praclices more than
training on Millennium itsell*. The Windows 95-based interface has a variety of
views on the underlying mainframe data, such as a calendar view or replicas of
necessary forms. An agent dealing with a customer will likely spend a lot of tine
with the ilinerary screen, a replica of the printed itinerary travellers get with their
tickets. From that point, Ihe agent clicks en the related icon o order a special meal
on a flight, ask for a non-smoking holel room, confirm the customer's choice of
rental car, elc. [f the agent gels sluck, the interface offers such options as wizards,
cue cards, and experl advice sereens to help find an answer. The program makes it
vasier to learn an the job, and it also makes it harder to make mistakes, 1t
automatically catches many common mistakes inexperienced users tend to make

and guides them through the correct steps. When an agent starts to schedule an
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option that goes against the customer's established travel policies, a dialogue bax
reminds the agent of the policy and asks him or her, if averriding the policy, to
choose from a list of appropriate reasons.

Resulls: Whilst no resulls were available, it was reported that evaluation data were
being collected; and Ihat analysis was expected to demonstrale the PSS

significanlly reduced the tralning required for new agents.

. American Express
Description: Development of FSS for new customer service cmployees.
Results: Before implementalion of the PS5, traditional training is reported to have
been 12 hours, entry-level productivity recorded as 17 minutes per request, and
enbry accuracy given as 80% (with 20% error rate) After 11 days of experience,
following conventional training, productivity was recorded as 9 minutes per
request, wilh an error rate remaining at 20%. With PSS implementalion, training
time wias reduced to 2 hours, and entry productivity recorded as 4 minutes per

request, with an entry accuracy of 984% (2% error ratel.

. Urnamed insurance company
Deseription: Use of an integraled PSS, including training and help for customer
survice employees.

Results: Reduction in training costs of about 604,

. Unnamed chemical company
Description: Use of an PSS to accompany a new systern ‘rall-out’,
Results: Classroom training reduced; many users learned the application on the job
through the PSS, Help desk stafl reduced through reduction in help desk calls.

+ GAQ
Deseription: Use of an PSS to help GAQ evaluators preduce reports.
Results: Per capita cost of P55 is recorded as S100, compared with $900 for
traditional training, First year savings recorded as approximately $250,000; and full
life—cycle savings as almost $2, 000, 000

. Beston Edisun

Description: Use of an EPSS to assist customer service employees.
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Results: Recorded as less lime away from workplace, and shorter on-the-job
training time, willi novices performing as experts in compavratively short periods .
task-related lime, Cest savings given as $39, 000-5117, 000, in 1993,

. ID5 Financial Services
Description: Use of an PSS front end for a legacy system In bank operations; t-:sted
on groups af new and experienced employees.
Results: Reparted as a reduction lask-related errors {ie. 73'% for existing
employees, 87% for new); reduced time per task (ie. 33% for oxisting emgloyees,
F7% tor new); and, reduced Iraining and on-lhe-jols training time (e, 73%

reduction in on-the=job Iraining lime}.

* Combat Inlelligence System
Deseription: The Combal Inlelligence Syshem {CIS) is a transportable automaled
system that supparls intelligence staff officers and analysts at US Air Force wings
and squadrens, Using the tools and databasas in the operational system, the
prototype PSS reaches Ihe operalors about CI$, the systems with which it
inlerfaces, and the available fools and databases'

Results: Mot avadaizle

. Armstrong Laboratory
Duscription: tSALDA is a case=bas 1. o =line instructional design advisor. The
system presents elaborated gw.” wee fur the application of Gagne's nine events of
instructicon kv the design of e sve courseware, GAIDA has two modes of
operalion: Gruatance and Lessar. In lesson mod, the user can select from a varlety
of inleractive courseware, uaing a lesson library or case-base, which offers valid
computer-based instruction for a range of learning ebjectives, and includes various
mullimeds s applications. In guidance mode, the user is provided an explanation of
using the nine events of instructivn effectively lo creale meaningfu) interactive
courseware. The explanation is fied to four specific cases carrently in the GAIDA
case=basy alowing the user to jump from guidance mode to lesson mode as
vequired®,
Resulls: Mot available

. Boeing Commurcial Airplane Group

I Reference: hllp:/ / mitrearg /eapabil /taaining At/ proj shyle /sbyte.html
# Reference: hilps/ fwww brooks.afmil/ AL/HR/HRT A HRTD/gatda him
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Descriplion: An adaptive PSS pretotype system for aireraft maintenance, which
provides an-the—job access ta integrated documentation and training. In this
context, extensions ko the original syslem have been made o include multimedia
documents; and there has been an evaluation of potential benelits of using
performance support in NASA, in the areas of Shuttle maintenance, and
astronauts and flight cantrollers tralning®.

Results: Not available

Despite a lack of evidence, there is evidently a growing interest in and
commitment to both performance centred design methodologies and products
based firmly in PSS technologies. For example, PSS Group is an independent
professicnal organisation that brings together companies and individuals
concerned to ‘advance the concepts of performance support and performance-
centred design, as well as promote the best practices, standards and development
tools to advance its implementation’ (Lippincot, 1997). This organisation
currently lists up to 40 members, Companies that are actively engaged in
designing, building and marketing both P55s and related technologies are wide
ranging and include:

. UserTech

¢ Desktop Support Factory
. TTG Systems Ine.

. RWD Technologies

. RMR Conferences Inc.

* PTS Learning Systetns

. Gery Associates

. Consultec

. Beacon Knowledge Graup
. Assislware

. Adrdel Performance Centered Systems Inc.

Whilst the majority of PS5s described in this Section are centred in the business
and cammercial warlds, Hemphill (1996), Laffey (1995) and Laffey and Musser
{1997) provide some evidence that the interest in the design and implementation
of task-based support systems has not been limited to these worlds, especially in

2 Reference: http: / fie-wwvy,s asa.gpov/{ig/ projects £aim
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wore recent years. More importantly, they also lend weight to this author's
contention that performance support technologies can be designed to support the
completion of complex, rather than simple and procedural, tasks; and that this
support is likely to lead to gains in both performance and learning measures
when applied in instructional envirenments and intended to provide for
educational outcomes, Also, in Laffey and Musser's (1997) work there is an early
demonstration of what s likely to become a more common phenomenon—the
design and implementation of P55s in distributed and collaborative systemns.

Are PSSs cost-affective?

Almost always, the impetus for the development and use of SSs in comumercial
sattings is 3 positive return on investment (RO}, However, ascertaining
profitability in P33s is ditficult, since many of their effects may not be directly
measurable—for example, they may include enhancements of motivation and
confidence, or perhaps increased skills in teammwvork or better service provision.
Certainly these qualitative effects of PSS use can be valued and this value
measured, but the means to do this are not clear cul, There are a number of
approaches discussed in this respect, by various authorities in this domain—for
example, Phillips {1996a) and Hawkins, Gustafsan and Nielson (1957)—some
focused on cost/benafit coefficients {ie, arrived at by dividing PSS benefits, by
PSS costs); and others on variants on this theme (eg. calculations that omit the

initinl development cost of the programy}.

In the case of the LTS there is no need to consider cust effectiveness, although if
commercialisation of the software was to be a consideration, ROl might need to
be calculated. Interestingly, the application of an appropriate methodology for
calculating the ROI of the LPS, may alsc help refine its use and design,
distinguishing betwecn those functior:s that enhance and those that detract from
profitability, For example, providing for functions that prolong use of the LPS
without leading to better or quicker learning in task completion, is likely tobe a
detraction in this regard.

Considerations in designing the LPS

Brown (1996) defines an electronic performance support systemn as a:
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saftware environment that provides a context within which work is done.
Everything needed 1o do the job—information, software, expert advice and
guidance, and learning experiences—is integrated and available, resulting in
improved worker productivity and minimal support and inlervention by
others. {Brown, 1996, p. 6}

There were a number of considerations to make in designing the LP5, so that it
might function as a performance support system in the manner described by
Brown {1996) and Gery (1991), who both offer probably the most complete and
detailed dusign guidelines for PSSs, as well as that described by others, where a
broad consensus can be found in the identification of desirable PSS components
{Desrosiers & Harmoen, 1996; Gery, 1995; Ladd, 1993; Milheim, 1992; Raybould,
1930; Raybould, 1995). These considerations include:

* eleclronic support for job task{s);
. suppert on demand;
. inlegration of performance and support functions;

* appropriale use of lechnology.

The first consideration is that it should provide electronic support for the task of
lesson planning. In the LPS, such support is provided in the form of explanatory
help {for example, how to go about the procedural aspects of planning lessons),
descriptions (for example, what experts view as important in lesson planning),
and customised templates {for example, of lesson plans) and a number of
databases {for example, of verbs to use in writing lesson objectives). In these
ways, support in the LS is both conceptualised and implemented to provide an
instructional framework for use in the task of creating a lesson plan, comprising:

. descriptive or declarative information (eg. ‘a lessen plan consists of learning
objectives, processes and evaluation...’);

. explanalory information (eg. "it s necessary to evaluale a lesson to determine how
we might improve laler lesson plans, and to measure the level of successful in this
one ..."); and,

. pracedural information, (eg. ‘to create a lesson plan you need ta complete four
steps—describe your learning chjectives, work out the bost way of meeting these

objectives...").
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Secondly, any support provided in a P35 needs to be made accessible at the tlime
of need—a concept often referred to as ‘just-in-time’ support {Brown, 1996;
Geber, 1991; Gury, 1991, p. 34}, or, as in more traditional software applications,
on-line help (Sellen & Nicol, 1990}, In the LP5 such support is provided as
information directly related to the task being undertaken and in a format
expected by the student. For example, this might be a sequence of instructions to
suppurt the completion of a procedure; or it might take the form of a database of
possible objectives for selection and placement inte a lesson plan, The range of
supporting information availably in the LPS is partly tailored according to the
on-line help that Sellen and Nicol (1990} suggest should be available in alt
software applications, to cover questions that are (i} goal-eriented, (i)

descriptive, {iii) procedural, (iv) interpretive, and (v} navigational.

Thirdly, the LPS needs to be integrated in the work environment, so that the task
and the P55 are tighHy linked. In the LPS, this is achieved by users being able o
maove freely belween both performance and instructional support functions
within the LIS operating environment {see Figure 3.1, in Section 3; and Table
2.3.1, below). A more tightly integrated PSS might provide for partial or fully
automated ercor trapping, to detect inconsistencies in any of the data being
provided in lesson plan designs. For example, it might be that there are
idendifiable inconsistencies between {types of) lesson objectives and lesson
evaluation strategivs, devised in a single lesson plan. Such detection would
necassitate the application of software intelligence in the manner deseribed by
Self (1990); or perhaps embedded as part of an arlificial neural network ko model
some form of cognitive reflection {Moare, 1997). However, it is currently not
feasible, especially for small projects such as the LPS, to design technology
applications to facilitate complex cognitive functions such as reflection,
directly—ithis requires the development of sophisticated intelligent tutoring

systems.

Indeed, in terms of applying neural networks to PS5 technology, Moore {1997)
suggests we are still in the early stages of identifying the commercial benefits of
the lormer, and considering how these might be related to PSS design. Of course,
this isn’t to deny that other aspects of the artificial intelligence are being applied
to PPS, for example in the form of intelligent agents—indeed, Barker, Richards
and Banerji (1993; 1994b) have gone some way towards designing a distributed
P’I’5, describing the implementation of intelligent agents based on expert systems
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and artificial neural networks, used to locate and share distributed expertise,
Furthermore, the same authors also describe the development of supporting
technologies to deliver multimedia resources, where thy delivery engine has the
capacity to incorporate new information, provide a variety of perspectives (or
views} onto a1 knowledpe corpus, and learn new perspectives as the requirement
arises {Barker, Banerji, & Richards, 1994a). However, the implementation of such
intelligence is stijl some way from easy implementation in PSS tools, such as the
Lis.

Finally, the appropriate use uf technolugy is provided for in the LPS, so that its
suite of functivns may operale on a standard deskiop or laptop computer (Apple
Macintosh, cunning vperating system 7.1, or greater, with 4 MB of RAM). The
technologies in the LIS are presently focused on hypermedia driven
informational support and perfermance tools. [t is likely that further
cahancements uf the LPS migh be towards offering greater information
currency, whure the user may link, un-line, to a wider range of relevant
information using distributed information networks available via the Internet. [t

may also offer multimedia information.

Additional considerations in designing the LPS

In 1993, Ashok Kumar Banerji produced a doctaral thesis concerned with
‘Designing electronic performance support sysiems’, completed under the
principle supervision of Dr Philip Barker, at the University of Teesside {Banesji,
1993). [n this thesis, Banerji used a number of small case-studies to develop a
theoretical model predicated on a coherent set of 10 design principles and eight
developrent guidelines for designing and buikling PSSs. The principles and
guidelines that Banerji durives and enthusiastically propagates throughout his
work, are not particularly unigue ar insightful in 1998, except for those few that
deal with the actual and potential importance of both individual learning
profiles—Banerii {1995, pp. 108, 114) refers to the nature of individuality in
learning as incorporating learning styles, learning preferences and learner
characteristics—group working and distributed knowledge. Indeed, the
principles are largely derived from the literature in this area, and then illustrated
by case study projects, rather than vice versa. Banerji's work in this thesis, is of
particular interest here for the discussion of the place, value and type of
instructional support that should be given to users in PSSs—this discussion is
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enshrined in the ‘seventh principle of performance support’ enunciated by
Banerji, that:

Wherever it is feasible, a performance support system should accommodate
individual learning styles and thus atlempt to maximise its utility for as
wide a range of users and task performance situations as possible. (Banerii,
1995, p, 115)

The instructional support considered is premised on the notion that it must be
interactive, based in multimedia environments, and be developed according to
models of computer-assisted leaming (CAL) and computer-based training
{CBT), as described by Barker (1989), amongst others. Furthermore, Banerji (1993)
goes on to determine, from a study by Barker and King (1993}, that there exist ben
‘basic perspectives of learning design. ..which will accommodate the
requirements of the needs analysis encountered in most training situations’ (1995,
pp- 118-119), These are documented as:

. Leaming theory mix

. Instructional posilion mix
. Machine character mix

. Environmental factors

. Muode of use

. Locus of control

. Extent of intervention
. Auvsthetic features

. Conlent

. Role of technology

(Barker, 1994)

Banerji (1995) then goes onto describe a suitable implementation model for these
learning design principles, MAPARI, based upon:

l Mimiery

. Apprenticeship
* Practice

. Assegsment

. Refinement
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. Impravement
(Banerji, 1995)

1t is unclear, however, that all PSSs would need to offer the type of instructional
support associated with CAL or CBT, since each of these models invariably
involves the learner in an instructional setting, where the emphasis is more likely
to be on domain understanding rather than task performance. Not all tasks, or all
parts of a task, require domain understanding to be completed effectively; and in
any case, understanding can, in part, be expecled to arise from ‘doing’ the task
itself, supported by a range of non-interactive learning resources, This
phenomenon is explained by reference to theorivs of experiential leaming, as
described by Kolb (1984) and others (for example, Weil & MeGil!, 1989).
Furthermore, a distinction needs to be made between tasks or sub-tasks that are
frequently performed and thase that only need to be completed infrequently. The
former requires, for task expertise to be satisfied, automaticity in the task, based
upon high levels of skill acquisition antd domain understanding. However, for
the latter, effective task performince can be determined without the need to

acquire such automaticity.

The context of design for the LPS

At the core of the LPS is a mode! of lesson planning required by Edith Cowan
Liniversity, Western Australia, and wider afield. This model includes essential
components of lesson planning such as writing learning objrctives, developing
learning experiences and planning evaluation (Barry & King, 1993). Each
component is supported by activities that instructs the user aboult the task (og.
provision of information relating to reasons why objectives are necessary, criteria
for quality objectives), and which also assist the user in performing the task {eg.
provision of a database of verbs to assist in writing quality learning objectives). A
set of software tools are available to support each activity. One of these, for
example, is a tool designed to engage students” reflective thinking, and aimed at
providing them with the ability to evaluate the effectiveness of theit completed
lesson plan. This tool functions by prompting students to analyse and reflect
upon the appropriateness of evaluation pracesses set in relation to lesson
objectives.
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It has been suggested that cognitive processes such as reflection can now be
provided for in a computer, by applying the use of intelligent advisors or coaches
{Winslow & Bramer, 1994). However, despile inroads inte the development of
these technologies, as described by Self (1990), it apparently remains not possible
to design technology applications to facilitate reflection directly. Indeed, where
one of the expected outcomes of PSS use is student learning (such as in the LPS),
it is probably not desirable to conduct high-level cognitive activity in the
computer, in place of this cognitive activity in the learner, Further, present PS5
related technologies can mediate and encourage reflection in the student in
severad ways, such as providing a task-related communication link bebween
leamners, providing tools for knowledge and outcome represeatation during
activities {Hedberg, Harper, Brown, & Corderoy, 1994), or simply displaying a
record of the learner’s activities (Schauble, Raghavan, & Glaser, 1993).

The lesson planning process is viewed in the EPS as an exercise in prablem
solving. An important factor in solving problems is domain specific
comprehension, where Glaser {1984) has suggested ane of the features
distinguishing a novice from an expert is the incompleteness of the novice's
knowledge base, rather than limitations in their processing capabilities; and that
the transition from novice to expert performance is largely provided for by the
acquisition of a suitable knowledge base (Glaser, 1982), A knowledge base
consists of both descriptive and heuristic components—descriptive knowledge is
the shared knowledge of experts and practitioners that is usually found in text
books, while the heuristic component includes the knowledge of good practice
and judgement constructed over years of experience. It is suggested that the
description of expert performance should include twa related aspects: the
information structures and declarative knowledge that are required for
petfarmance and the cognitive strategies and procedural knowledye that are
required by the task (Kirkpatrick & Wild, 1994}, It is in these structures that the
instructional and the performance-based knowiedge is provided for in the LPS.

Lesson planning is an essentinl cognitive skill for teachers. Effective lesson
planners possess declarative knowledge about themselves as planners, about the
task of lessen planning and about ways of going about the task. They also
possess domain specific knowledge, such as the criteria for creating instructional
objectives, the most appropriate sirategies to achieve particular objectives and the
range and relevance of evaluation techniques. They know how to plan lessons in
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the appropriate way, what is required of them in planning a lesson and they
know when and why to perform particular aspects of lessen planning. In
addition to this knowledge they have the skills to regulate their own
petformance, checking and monitoring to ensure they are meeting certain
criteria. They also possess the skills a4 knowledge to allow themsslves to
correct errors, The LPS is intended 1 5ivevide a set of scaffolds and structures by
which the novice lesson planner can bi s to bear these same expert skills in
performance in lesson planning that s typical of experienced teachers.

Table 2.3.1 below, describes the functions incorporated i the LPS, as either
instructional or performance components. Tables 2.3.2, 2.3.3 and 2.3.4, identify
the features of the LPS and describe how each feature is designed to support the
descriptive, heuristic and metacognitive knowledge structures that might be
expected to be found in human expert lesson planners. It is in terms of use of
these components, that the LPS has been desiyned specifically, to support novice
lesson planners in their performance of the lesson planning task, to better their
performance, their performance outcomes {ie. their lesson plans) and also their
learning in the task.

Table 2.3.3. Instrictional and ¢ ts i the LPS

LPS Components ’ ’ LS Funsnons
Instructions! Support  Leaming Lesson Simctm

EHaclive objeclives

Evatuating leaming culcomes

Praparation

Ways of wriling the lesson plan

Evaluating self

What is a lesson plan?

What is a good chjective

Planning melhods

Using the LPS

Hew do | ensure my avaluation will be effactive?
Performance Suppert  Task pedormance  Reflection

Verb Database

Exampla Lesson Plans

Work Pad

Example Qbjectives

Example Evalualion Processes

Find

Print
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Takble 2.3.2. Instructional components and knowéedge represantation in the LPS
LPS Comnpatien ! ’ . N
Instructional Leaming Declarative [D) Metacognitive (M)

Support
Knowledge about  Knowledg Ferceptions of self
the lask about how to 85 lesson
perfonn ihe task  planners, ie. How

oo ! best complete
this task?

Facts Procadures Task processes

Principles

Concepls

Table 2.3.3. Tool ¥ and thair mp lonin the LPS

LPS Compangnt Cogniive Act o

Ferformance Suppari  Perdoming Refleciion
Verb Database
Example Lesscn Pfans
Work Pad
Example Objeclives
Evalualion Processes

Tablo 2.3.4. Tool F an | ionul suppart in the LP3

Finnwledgé Type Instructonal Sl_m;:-i::rt :
.".. I Think Toos -
Declaralive (D) Lesson Stnacture

Effeclive objectives Whal is a god objeclive?

Evalualing leaming culcomes
Procedural (P} Preparation Using the LPS

Planning metthods How de | et:sure my evaluation will be

effective?

Metzcognilive (M) Ways of writing the lesson plan
Evaluating salf

Deslgn methodology in the LPS

[tis salient to quote Gery's (1995), more recent comments about the lack of design
methodolagies available for PSSs:

Designers of performance-centered systems are creating new visions of
interface design, new performance support structures, and new system

functions indirect response tobusiness and user problems and market
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competition. Few are gulded by a set of integrated and fully articulated
design principles. Many innovations are the result of individual ar team
creativity and iterative design employing rapid prototyping coupled with
ongoing useability and performance lesting, Articulation and
cemrmunication of these emerging design struclures and principles will be
ruxeessary o achivve wide-scale and rapid development of new and
powerlul sollware systems that accelerate individual and organisational
pecformance. To date, there is little or no empirical rescarch to explore.
While literature citations are available for relevant theoretical
underpinnings, the exisling definitions and descriptions of performance-
cenlred design are largely a function of individual observations of large
amgrunts of consumer procducts and personal participation in creative design
activities. A chicken and egy observation and formulalion process is
occuerimg: Tobserve and describe products; |then articulabe observations
and influence product design with clients and software vendors. Essenlially,
Lhave synthesised what [ am observing in the consumer marketplace
because I believe this synthesis of ohservations portends changes that are
necessary and underway In internal systems development. There are, of
course, creative designs emerging in large—scale systems development, but
the crealive results are isolaled and generally confined to more one-of-a-kind
retail, entertainment, or artistic applications. Innovation is very limited in
large-scale seltware that supporls traditional Anancial, administeative,
manufacturing, logistic, and cuslomer service systems. Progress there is
incremental and most vften focused on improving interface design with new
Graphical User tnteclace (GUI} objects—an admirable but marginal
improvement in relation to the overall performance development need.
(Gery, 1995, p. 33}

There are no standard or traditional software design methodologies especially
suited to designing PSSs, although there are certain features that are recognised
to being essential to any one design model or approach taken—for example, a
user-centred approach—although many of these features are also suited to the
design of other systems {Boyle, 1997; Phillips, 1996b). There are a number of
design methodologies available that can serve to guide the development of a PS5,
although as Gery (1991; 1995) points out, none provide absolute certainty about
the task. However, as indicated earlier, there is guidance available in terms of
advice detailing the necessary and desirable components of a PSS (Brown, 1996);
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and there is also high-level guidance available, given in the form of questions or
principles that designers should consider in their approach to the building of a
PSS (Desrosiers & Harmon, 1990; Laffey, 1995; Milheim, 1992). Most recently,
Milheim (1997) has provided a review of the issues facing PSS designers, and
synthesises a range of statements providing advice and high-level guidance,
sugpesting buth design and develapment strategies (bul not a methodology).

Standard designs methodologies available include the *waterfall model’, more
typically applivd to traditional software engineering (Sommerville, 198%);
iterative prototyping, a methodelogy that has gained considerable popularity of
late with a range of commercial software designers, and especially with
multimedia designers—a phenomenon that has occurred alongside substantial
developments in software modelling and programming tools; and the dynamic
systems development method, a typical example and extension of, rapid
application development (RAD) (DSDM, 1995). All these design methodologies
have features which are attractive and pertinent to the designer of PSSs, and they
are all detailed in o range of texts that are geared to hypermedia and muitimedia
software development (Boyle, 1997; Howell, 1992; Phillips, 1996b; Precce, 1994).

Gery {1997) has recently drasvn attention ko the major differences between
traditional and what has recently become known as ‘performance centred design’
methodologies, in a bid to ensure that clients and developers in the commercial
world come to see the major benefils of the PSS as an alternative design and
development methodology to that of traditional software systems:

Advocates must be clear on how lhase systems are different and what's
different about the processes associated with their development to gain
sulficient sponsorship to proceed and te create understanding within the IS
community about what must be done differently (Gery, 1997, p. 2.

Gery {1997) maintains that most Jarge scale systems davelopment groups have a
long anc deep data-centric history that has evolved from the heritage of
developing transaction systems. Consequently, developers are now to be
convinced that they should be creating computer mediated work environments
to support tasks, thinking and communications, and that these requirements
must be built into both methodology and specifications. Table 2.4, below,
represents some of Gery's {1997) major considerations in drawing out the
differences between traditional and performance-centred methodologies.
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Tabsis 2.4. Traditional and p

Task Analysis I

Cantextual Ingquiry

Experl resources
invglved

Usar Inledace {U))

Support Resources

System Functionality

Lieraturg revmw

{attar Gory, 1697).

Focus on tasks related to dala
input, manipulation, fetrigvel
and reponing.

Nol dong—sltes rarely visiled.

Management and

Focus on iraditional data tasks plus
cognilive, verbal interaction and
olher lasks currenlly pedarmed
manually.

Analysis of entire work context
whera work is performed,
including working condilians, all

p P {ime regui nts,
compeling andfer interrupling
activities;

Conducted via site visits, performer
inerviews and shadawing
perormers at work.

K and software

SPONSOrS;
Expert perfarmers.

Focusad on screens and LI
contrels,

Direct one-ip-ona relationship
batween Ul and undarlying
syslam fogic,

Must ba complele before coding
can begin,

Viewed as extrinsle {ie. accessibla
from) or extemal o the syslem;

Help system structure developed
wilh syslem;

Help and Training developed close
16 or Immadialaly oflowing
project completion.

Crefined and frozen prior to
developmenl;

Addilipns irealed as a ‘change’
and evaluated bazed on
business impact vs. addilional
time and development cosis.

SpONSOrs;

Expen performers,

Novice performers;

Training slaff;

Documentalion staff.

Facus an slrusturing work
performance and empleying
optimal visualisation and
melaphor development;

Focus on object definition to drive
underying Ul and system legic;

Dresign done in parallel o systems
developmant;

Task and matapher changes £an
occur up 1o 0% info
developmant;

Tweaking of displays can continue
unt! product refaase.

Deslgn goal: 80% of suppar
intsInsic te the application and
provided through the UI;

Extrinsig and exlemal suppert
viewed as residual;

Support requirements and links
defined during Ui design.

Baseline determined prior to
developmant;

Evolving based on contextual
inquiries and detalled work 1ask
analysfs;

Additions trealed as “change’ and
evalualed based on business and
performance development impac
vs. addilional time and cosls.
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Althougl hardly a methodology, Raybould (1997b) paints a more succinet
determination of the main differences in the design approach toa PSS or
performance toals and the design approach to a traditional information system:

The difference is essentially how the application is designed. A traditional
information syslem application s develeped around data screens and may
have a help system that helps sameune use the application. An EPSS on the
ather hamd is developed around wark processes and provides support for
how to do Lhe work, nel just support far how to use The saltware, (Raybould,
19978, p. 1)

Des-Jarding and Davis (1993) list the following pre-requisites for successful
duesign of 4 PSS:

. L itment to needs W and projuct supporl;

. cooperation butween subject eaperls and designers;

. the skills of a snulli-disciplinary team; and,

. a well-considered plan as to whether the system will be develeped from seratch or

wrapped around an existing application.

As with Raybould's (1997b 1) generalist views, Des-Jardins and Davis’ (1995)
requirements hardly count as a methedology, but nonetheless are typical of
much of the existing commentary on developing 1SS design models. Collis and
Verwijs (1995) have refined and extended such ‘broad-brush’ commentary, to
produce a four phase design model, thus:

. Phase 1 involves ilerative conceptualisalion of the product and agreement among
the design leam, and representatives of polential users, as to what the product
should do, be like, and how it will be used’,

» Phase 2 comprises “iberative clarification of Lhe design through rapid pratolyping'.

* Phase 3 sees ‘beta-versions of Lhe praduct, jn a from teady for limited field lesting
and formative evaluation of the product’,

. Phase 4 is the realisable version, complete with documentation and support. (Collis
& Verwijs, 1995, p. 24)

Statements of advice, based on relevant and recent experience in PSS

development, can be found in a range of publications and mare particularly in
anecdatal camments, offered in descriptions af actual or potential projects. For
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example, Najjar, et al. (1996}, have provided some general advice based on their
development of ‘a simple multimedia EPSS to teach users how to fold a Japanese
paper jumping frog” (Nafjar et al,, 1996, p. 794):

. Use an interdisciplinary design leam, including educational technolagists, a
graphic designer, training experts, and a user interface designer. Mo ene person
can have all lhe skills needed to build high-quality, easy-ta-use PSSs.

. Plan for development 1o take o lot lenger than you expect. “We found that it often
touk 10 times longer to accomplish a specific development slep than we expected”.
(Najjar vt al., 1996, p. 798)

. Iteration is crucial. “We also found that we gol the most helpful feedback when we
asked non-team members to try our system’, (Najjar et al., 1996, p. 798)

- Know when to stop, because you can always do more. One of the benefits of using
multiedia is that il provides you with a lremendous amount of design flexibilily.
+We were constantly lempted to make vur system even better, but had to
ruthlessly limit ourselves to changes that obviously helped users perform their
tasks”. (Najjar et ak., 1996, pp. 798-9)

1tis unnecessary to further explore the nature of the various design or "advice’
methodologies or the differences between them, except to note that both iterative
prototyping and RAD are generally recognised as offering design structures that
are particulasly sulted to small software projects, and where development needs
to be strongly influenced by a number of disparate contributors and completed
within a short time-frame (Boyle, 1997, p. 187). [n particular, it is the progressive
structural building and the on-going formative evaluation processes that are
especially appropriaie to the development of the LPS.

It is for these reasons, and to enable both users (fe. novice lesscn planners) and
experts to play a central role in the design and development of the LPS, that this
project has focused on both iterative prototyping and RAD as preferred design
models, although neither have been applied exclusively. Instead, the following
principles were used to guide the development of the LP5, but as a framework
rather than a strict methodelogy:

. use of lerative prototyping;

. high degree of active user involvement {although users were not part of the formal

design team);
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. develapment is preduct rather than process orienled.

However, it should also be noted that for many there is a distinct difference
behween designing performance support systems and designing performance
stipport tools. T difference is largely in the magnitude of the function, where
systems refer to “large-scale applications which automate entire business
functions such as sales, production, accounting, maintenance, inventory or
customer service’ (Malcolm, 1997); and performance tools are indicative of a
single task focused application. Of course, it is possible toe create a “cluster” of
performance tools as a complete system (Malcolm, 1997}, [n this sense, the LPSis
mare clearly a perfarmance tool, rather than a system.

Theoretlcal considerations in the design of the LP3

There are a number of theoretical considerations that have been made in the
design of the LPS. These cansiderations have been decided upon by addressing
the svider literature on new media and instructional technologies and learning, to
identify those factors or issues that were likely to be of significance in
determining the impact of the LP5 ¢n both performance and learning in
student-teachers. Of course, it would be possible to isolate a greater range of
factors or issues that might have an img ... on learning, and in that sense, the
ones included here might appear semewhat arbitrary. However, they were
identified in the literature as recurring, having recency, and/or being of
fundamental significance in the development of instructional software in general
or the LPS in particular. The fellowing factors or issues are, in this context,
represented here:

. hypermedia

. madelling

. cognitive load

- learngr control

. transfer

. context and situation
. constructivism

. interactions as conversation (conversational theorjes)
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Each of these, in the context of the LPS, are considered separately below. This is
followed by a discussion addressing the way in which various elements
pertaining to these theoretical perspectives have been built into the design of the
LP5 or othenwise incorporated into its intended or expected context of use.

Hypermedia

There is an assumption made in the design of the LPS, that there is implicit value
in the development of information or knowledge in hypermedia structures. That
is, much of the cognitive value of hypermedia is directly attributable to the
structure poverning its application—a semantic or associative network of
interlinked information, distributed across a range of media (ie. sound, graphic,
animation, +. * ). For example, hypermedia information structures allow for the
‘chunking’ of information, a feature thal, in light of infarmation processing
theories of working memory, might be seen to support the cognitive processing
of knowledge (Biggs & Moure, 1993). There have also been suggestions that in
providing for browsing and thematic exploration, hypermedia information
facilitates higher order cognitive processes, such as transfer and knowledge
application (Jacobson & Spiro, 1995; Oliver, Herrington, & Cmari, 1996); whilst at
a more conceptual level, there has always been a case made for hypertext
mirroring the ways in which much of human thinking oceurs—by association
rather than linearly or procedurally (Burton, Maore, & Holmes, 1995; Bush, 1945;
Minsky, 1975).

However, we need to remember hypermedia or hypertext, as a technology, is
only a dellvery medium for information or knowledge (Clark & Craig, 1992;
Clark, 1983; Clark, 1985; Clark, 1994), Hypertext does not possess a single or
normative information structure—hypertext documents are created to conform
or fit to a structure, imposed by their authors. At one extreme this structure
might be highly ordered, supported by a constrained and sequential set of links;
whilst at another extreme, the hypertext may be non-sequential and supported
only by referential links. In many cases, a coherent hypertext document, such as a
World Wide Web site, might comprise a mix of these structures. It is, then, the
nature and application of these struchures that determines the effectiveness of
engagement with knowledge carried in hypermedia or hypertext. Furthermore,
to maximise engagement, the knowledge needs to conform te a structure that
best fits or suits both the type of knowledge being conveyed, and the objectives
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set by the author for the types of interactions a user should have with it. As
Jonassen points cul:

Few designers af hypertext believe that hy pertext knowledge bases should
be unsizuctured and Iotally non-sequential so that users would have no
guidance about the information they aceess. Even Nelson (1981) concedes
that twially non-sequential hyperteat can be disorderly and could lead te
“idinsyneratic and exceptional forms of connections ™, Non-soquentia)
hypertest also resulls in navigation problems {getting Lest in by perspace), as

wull as inlegeation and synthesis peoblems, (Jonassen, 1990, p. 45)

This is the context, then, in which any hypermedia or hypertext information
structure needs to be designed. Concern has to be taken to represent the various
knowledge types in appropriate structires and to build into these structures
sufficient scope for the desired learner-material interactions (Wild, 1997a; Wild,
1997b).

Oliver (1896) characterises the application of hypermedia structures to learning
environments as a continuum, where at one extreme the hypermedia structure of
interlinked information is a linear one, with information nodes connected in a
specified and hierarchical fashion; whilst at the other extreme, information nodes
are associated through a referential structure (Oliver & Omari, 1996, p. 50). Thus,
if we superimposed issues of learner control over Gliver's continuum of
hypermedia structures, at the former level learners would have only minimal
control—that is, they would be led through sequences of highly structured
information, However, at the latter level, learners would bo free to chose their
access of information, limited only by the number of referential links engineeted
between information nodes. Indeed, Oliver and others have extended the
association further, by aligning this continuum of hypermedia structures with
one describing levels of knowledge acquisition or cognitive activity (Jonassen,
Mayes, & McAleese, 1993; Qliver, 1996). So, for example, where learners are
intended to acquire low-level knowledge (je. factual statements, rules,
procedures) or engage in low-level cognitive activity (rehearsing, identifying,
matching), this is best achieved in a linear, highly organised, hypermedia
structure; and where learners are intended to acquire higher-level knowledge (ie.
abstraction, transferability, understanding) or engage in higher-order cognitive
activity (ie. reflecting, predicting, imagining), this is best achieved in an
unstructured or referential hypermedia framework.
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Thus, the most notable if not the most distinguishing feature of interactive
multimedia software in terms of its educational significance, is this facility to
provide for nun-hierarchical representations. Interestingly, it was those working
with knowledge representation tools who, leoking for a theoretical framework in
approaches to learning, initially suggested that computer based semantic
representation of knowledge perhaps best mirrored the behaviour of certain
higher order cognitive activities (Nichol, 1988; Nichol et at., 1988)—a suggestion
that finds a basis in Minsky's theory of cognitive frame representation (Minsky,
1975); andd, mere recently, in mental models theories {Gentner & Stevens, 1983,
Glaser, 1984; Johnson-Laird, 1983; Johnsen-Laird, 1993; Wild, 19%6b). Of course,
even if one accepts this premise, it does not automatically follow that usinyg
hypermedia structures for knowledpe representation will result in better

cognitive representations un the part of learners.

Linear Hierarchiral Referenlial
Minimal learner conirel Maximum leamar control
Flgure 2.2. Use of hyp dl In a learning {aflar Qllver, 1996)
Mudelling

The LPS was designed as a cognitive tool and is intended to encourage problem
solving through modelling, that is, the building and exploring of qualitative
models. In this sense, users of the LP5 are encouraged to create models of lesson
plans and to explore, test and refine those models. Modelling is an essential
component of cognitive activity, of thinking, and for Craik (1943}, the originator
of the cancept of mental models, thinking is concerned with the organisation and
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functioning of mental processes and representations (Johnson-Laird, 1993}, It
follows that cogailive tools must necessarily provide for modelling activity. That
is, they must provide the means by which learners can construct, manipulate and
evaluate representations of knowledge. The modelling environment needs to be
accurate and structural but not necessarily complete, enabling learners to move
from their oswn mental represeatations of Jesson planning to the canceptual
model of that process required by an expert. In this process, novices will be able
to construct a deeper understanding of a complex domain,

It is generally agreed that although a modelling envirenment should not be
complete it is important that it remains functivnal; that is, it must provide the
learner with some expert knowledge and it must facilitate learner predictions
(L.M.M.G., 1988; Mellar et al, 1994; Wild, 1996b}. 1tis the incumpleteness of the
madel that provides the apportunity for construction, reflection and change. In
this sense, the LPS provides an environment for learners to externalise their own
understanding of the lusson planning process, fo identify inaccuracies or
insufficiencies in their thinking and te reflect on their cognitive models without

expressing a commitment ta any one in particular.

Indeed, it is known that mental reasoning {propositional, relational and
quantifivd reasoning) invelves the construction and evaluation of a number of
possible maodels to suit particular interpretations of premises to an event, befare
makiny a final in ference or conclusion (Johmsun-Laird, 1983 Johnson-Laird &
Byrne, 1591). Since the limitation to inferential processing is the capacity of
working memory, the greater the number of models needed for an inference, the
harder that inference will be (Sweller & Chandler, 1994), Furthermore, learners
will sometimes fail to construct all possible models ta for a given event—if they
arrive atan conclusion that fits their available beliefs, they will tend nat to search
for others, with the consequence of overlooking the correct conclusion
{Jebnson-Laird, 1993; Johnson-Laird & Byrne, 1991), Also, in this context,
learners may construct mental models based on scemingly analogous experiences
which may compound the construction of misconceived models {Jih & Reeves,
1952). Thus, by providing copnitive tools in the computer, it is possible to
provide the necessary means for learners {in this case, student teachers) to
externalise their thinking and consequently create strang and accurate models
that otherwise might prove elusive.
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Cognitive load

The greater the availability and accessibility of information within a given
compitter environment, the more likely users will flounder as a result of
excessive cognitive load or cogritive vverivad and consequently fail to learn.
According to Jih and Reeves (1992), learners using a hypermedia system must
cope with and integrate three types of cognitive load: the content of the
information, the structure of the program and the response strategies available,
How learners cope with such a luad depends largely on the human—computer
interface. For example, cognitive load can be recuced by: {i) reducing the
number of options at any one point in the program; (i} by encouraging users to
externalise their thinking, by use, for example, of text annotations and place-
marking; {iii} by ‘hiding’ program options not likely to be needed by most users;
(iv) by providing strong visual cues to aid navigation; and, (v) by reducing the

number of hypermedia links between information nodes (Qren, 1950).

The means by which users deal with the cognitive load imposed by the LPS is
expected to be largely a function of their conception of the lusson planning task
as well as that of the software interface. Cortainly software features such as
on-line help (ie. help, for example, in planning the task) and dynamic structure
maps (ie. maps to show a user's position in the hypermedia environment at any
one point), are included in the design of the LPS to encourage learners to build
strong conceptualisations, or mental models {Jih & Reeves, 1992),

Learner conteol

Learner contral is essentially a reference to that dimension in computer use that
describes the level of control exercised by the learner when interacting with'a
given software item. However, in a research context the term is used to
encompass a varied eange of concepts, such as student selection of goals and
content, time allocations for mastery, sequencing and pacing of instructional
materials and units, and student choice of practice items, reviewing and feedback
{Niemiec et al., 1997 157, p. 158).

Despite the fact that learner control has been one of the most heavily researched
dimensions of computer based education in recent years (Niemiec et al., 1997;
Steinberg, 1989), Reeves (1993a) has pointed out that many of the research studies
are flawed both in their theoretical and methodological bases. Further, the
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comparative effects of learner control proxluced over a range of such studies
appear inconsistent; and also that, in a meta-analysis these effects “are slightly
negative but near zero on average' (Niemiec et al,, 1997, p. 169). However, it
seems to be popularly and speculatively assumued that the greater the control
exercised by the learner (s opposed to that exercised by the saftware) within a
given software environment, the greater or better the level of learning will be.
This assumption is undoubtedly a product of cognitivist learning perspectives,
and is closely related to the following, fundamental, premises: (i) learners are
active processors of information; and, (i§) knowledge is more likely to be
successfully constructed when learners have control over the learning process
{Rowe, 1993). Indeed, despite equivocal or negalive evidence, many reviews of
learner control appear te believe, either as a matter of expuctation or special
insight, that many students benefit from some form of learner contral, albeit with
the provision that ‘the degree or form of learner control must be matched to
student maturity, experience and lvarning preferences’ (Niemicee er al., 1997, p.
166)—for example, Oliver (1994) draws attention to research that suggests that
unskilled learners fare especially badly in terms of performance outcomes when
the degree of learner control is high and external control {eg. control by the
program) is low.

Thus, what evidence we de have about learner conirol is at best contradictory
and at worst slightly negative (Niemiec et al., 1957; Reeves, 1993a; Steinberg,
1989}, However, some categories of instructional or educational programs are, by
their very design, premised on providing a substantial degree of learner control
in use. These would include, in particular, learning systems ‘designed not so
much to instruct as to provide contexts wherein understanding and insight can
be uniquely cultivated’ {(Hannafin & Land, 1997, p. 169}. The growth in
development of, and advocacy for, such learning systems has been largely the
result of a perceived as well as a measured deficiency in more traditional
instruction—centred (as opposed to learner- or student-centred) methods of
instructional or pedagogical design, More pointedly, direct instructional
methodologies, particularly in the design of interactive educational software,
have been heavily criticised for failing to provide deep or higher-order learning
in students—and especially skills of situated problem-solving and critical
thinking (Brown et al., 198%; Hannafin & Land, 1997).
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Learning systems designed to ptomote deep learning include micro-sworlds {eg.
Logo), “expressive’ modelling simulations (Mellar et al., 1994), resource-rich
investigative domains (Reigetuth, 1989), such as databases, and cognitive too)
based environments (Jonassen, 1992). In these systems, the motivation is to
provide for student-centred learning experiences, and in particular, encourage
skills of information retrieval, seif-directed inquiry, prediction, reflection and
overall, individual meaning-making.

Itis in this context that the LPS, designed as a copnitive tool, is intended to
provide forleatner control over a range of learning processes, including, the
instructional materials ur tools acoessed, time allocated to the task(s), sequencing
and pacing of instructional materjals and content, and task reviewing, This level
of learner contral is vested in the LPS as a manifestation of the notion of learning
as a dynamic process of reflection-in-action, where the act of completing a task
{in this case, planning a lesson) is used to extend thinking in this task, and
reflection is governed by the results of action (Schuon, 1987). The research
pragram to investigate the effectiveness of the LIS, in part, considered whether
the high degree of learner control invested in the software system effects both
learning and performance cutcomes. Clark (1992}, for example, suggests it is
likely that a novice user of o P55 will nut be able to make appropriate decisions
concerning essential knowledge and skills, levels of required practice and
sequencing requirements; and that this will lead to inefficiencies in

user-performance.

Transfar

Transfer in the context it is used here, can be regarded and described as a
maintenance of learned performance in like situations—which, in terms of this
research, is lesson planning conducted over different media but within similar
tasks {Tessmer & Richey, 1997 , p. 99). The development of the LPS supposes that
students, by using the LPS will come to understand the processes invalved in
lesson planning, and be able to develop performance skills in the planning of
lessons both through their use of the LPS and also by conventional means (eg.
pen and paper}.

Transfer has been described as a continuum between far and near transfer, where

near transfer is determined by a closeness ot similarily bebween training or
learning and application of that learning through task-related behaviours.
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Convetsely, far transfer is seen to involve considerable dissimilarity between
training and application and where strength in transfer requires the
generalisation of learning ta contexts other than those presented or used in
instruction and learning (Royer, 1979). A significant finding in transfer of
learning research is that where there are common factors in the content or
procecures in carrying out bwo tasks, or between learning and applicalion—that
is, near transfer—successful transfer is more likely (Child, 1981). However, others
have suggested that transfer is largely determined by the context of transfer,
rather than similarities between elements of the kask(s) and learning or training.
For example, Tessmor and Richey {1997) have delermined that what they call the
‘transfer environment’ or ‘transfer context’ (Tussmer & Richey, 1997 99), requires
three elements be intact for successful transfer to secur:

. opportunities to apply Lhe learning in the transfer contest;
. mativation by the learner to apply the learning: and,
*  cognitive and social supports to perform the fask,

The transfer context hers, encompasses student s* development of lesson plans
following their use of the LIS, and is focused on their using conventional media,
The elements of the transfer context, described above, are largely a function of
the methodology employed in this research programme, and these have been
designeed to maximise the possibilities for transfer to occur. For example, students
are given authentic opportunities over an extended pertod, to promote retention
and skill habituation in their development of lesson plans, with and without the
support of the LPS (Quinones, Sego, Ford, & Smith, 1995). The research
programme and particularly data collection procedures, provide students with
an ‘opportunity structure’ to practice and deliver a large number and range of
lesson plans by use of the LPS, and within a pen-paper medium. Furthermore,
the opportunities for transfer designed in this research programme, are largely
frep of ‘transfer impediments’ or ‘transfer interference’ (Tessmer & Richey, 1997,
p- 101}, and although there will exist some pressures on students to produce
lesson plans for implementation in real classrooms, this is seen here as a

motivational factor rather than a pressure or impediment.
Again, students will have both cognitive and social supports in the transfer

context—supervisors to these students are all enthusiastic about the students
using the LFS ta both learn and perform lesson planning tasks, and alongside the
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researcher, have agree to provide a “sympathetic ear’ and support to students
working in the pre-transfer climate (ie. whilst using the LPS), and the transfer
context itself {ie. whilst students are using pen~paper means to write lesson
plans). Specifically, cognitive supports, first provided within the LIS, were
subsequently made available to students in the transfer context, by access to
peers, supervisors and by use of ather resources (such as textbooks, exemplar
lesson plans, etc.,). Situation cues to for students to use certain skills or
knowledge, are built into the LPS; in the transfer context, these were available
from superviscrs and the researcher. Motivation in the transfer context, is
seneratec] by the authentic nature provided to the lesson planning tasks—the
transfer context involves the students creating lesson plans for implementation in
real-world classrooms, during a perfod of prefessional practice in schools.
Moreover, all lesson plans will be subject to scrutiny by supervisors, as part of
the supervising process for all students in the professional practice programme at
Edith Cowan University.

To facilitate transfer of learning, or as in this case, transfer of learned
performance, the metaphor that guides the design of the human-computer
interface {5 provided by traditional lesson planning: the LPS environment (ie. the
pre-transfer context) in which students plan their lessons makes use of identical
terms and elements to those encountered in the pen-paper process (Barry &
King, 1993). Tt was expected that students undertook the performance aspects of
the lesson planning task using similar methods, whether they were working
with the LP5 ar pen-paper media, Furthermore the amount and type of
human-computer interaction expected by use of the LPS {for both the
performance and supporting functions of the LPS) was intended to approximate
to that between learner, lecturer and other supports (eg, information sources) in a
traditional context,

The design of this research programme was intended to provide some indication
of the level of transfer in learned performance, from computer-based task
completion using the LPS, to paper based task completion without recourse to
the LPS. In particular, data were collected to investigate patterns of student use
in the various functions of the LPS, which might help determine how
transference is effected in learned performance in the same task over different
media.
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Mapping Instructional design and learning Ih tha LPS

The LPS is a product that seeks to implement a certain approach to instructional
desipn, based fundamentally on the concepts and theoretical constructs related to
cognitive tools in learning, and performance support systems in performing
complex tasks. However, clearly the instructional design in the LPS involves
maore than these concepts and constructs alone—the design features a number of
theories of learning (notably situated cognition and information processing
theories) in its development.

Invariably, we need to look towards educational theories, or more accurately,
theories contred on learning, to engage and underpin approaches to instructional
design, whatever the context or focus of the insteuction (Wild & Quinn, 1998}, To
what extent, however, should a given instructional approach reflect a holistic and
integral viesy or theary of student learning? 1s it apprapriate, for example, to
approach the design process eclectically, using a mixed bag of theories or
frameworks to rationalise a particular instructional design? Whatever the
answers to these questions, there are a number of thegretical frameworks that
deserve particular attention in this context; indeed, each of these frameworks
have been considered in the model used to inform the design of the LPS.

What is meant by 'learning'?

In the context of this research, learning it is suggested, should be seen in terms of
cognitive change. That is not to sugpust that other learning of an affective or
psychomotor sort is not of importance, or that interactive multimedia does not
provide for such learning—but rather, in tertiary contexts at least, cognitive
development in learners is perhaps the central aim of most instruction,

Context and situatlen

Situated learning as a theoretical construdt came to prominence with the
publication of several articles in the later 19805 (Brown et al,, 1989; Collins, 1989;
Collins et al,, 1987; Collins, Brown, & Newman, 1989), the first of these
originating as technical reports from the Centre for the Study of Reading at the
University of Illinois, As Herrington and Oliver {1997b} have since observed, the
theory seemed to quickly capture educators’ imaginations “with its foundations
in the apprenticeship system and its emphasis on the importance of leaming

Page 58



SECTION 2 Literalure revigw

within the context of real world applications’ (Herrington & Oliver, 1997b, p.
127). The theery has since been applied widely.

The article published in the Educational Researcher by Brown, Collins and
Duguid in 1983, provides an effective articulation of the theory of situated
learning , being predicated on several research studies (Brown et al., 1989). This,
above all others, has been the article most readily identified as representing the
popular birth of the thecry. Essentially, this article demonstrates that the learning
of knowledge cannot be separated from the suluations in which it is used, with
the implication that knowledge can be regarded as a tool:

We should abandon once and for all any notion that a concept is some sort
of abstract, self-contained substance. Inslead, it may be more useful to
consider conceptual knowledge as in some ways similar to a sel of tools,
{Brown et al,, 1939, p, 5)

Brown, et al, further argue that knowledge can only be learnt successfully in
authentic aclivities, or in other words, the genuine application of knowledge; and
that the power of situating learning is in contextualising it, where a learner's
expetience in an authentic activity is the unifying context for coming to know a
problern exists, identifying a solution to that problem by the application of
knowledge, and applying the solution,

Others have served to consolidate the work of Brown, Collins and Duguid (1989).
Lave {1988) argues that learning as it normally occurs outside of formal settings,
is a function of the activity, context and culture in which it occurs (fe. it is
situated). This contrasts with tradilional classroom learning activities which
usually comprise a series of abstracted knowledge statements and are delivered
out of context. Furthermore, Lave and Wenger (1990) mainkain that for learning
to be maximised, social interaction must be a critical component of situated
learning environments, where learners are encouraged to enter a ‘community of
practice’ embodying the practices and culture pertinent to a particular domain
and which are essential to performing successfully and expertly within that
domain. As novices move from the periphery o this community to its centre,
they become more active and engaged within the culture and hence assume the
role of expert. This process is what Lave and Wenger (1990) call legitimate
peripheral participation'.
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Brown, Collins and Duguid (1989), Collins {1989), and Collins, Brown and
Newman {1987) emphasise the notion of cognitive apprenticeship, a concept
which recognises the role of students in acquiring, developing and using
cognitive tools in authentic domain activity, and premised on key elements
extrapolated from more traditional trade apprenticeship models, Consequently, it
is suggrested, teaching methods should be designed to give students the
opportunity to observe, engage in, and invent or discover expert shrategies in
context, so that they might best learn bath cognitive and metacognitive skills
{Berryman, 1997; Cuollins et al., 1987). Suchman (1988) has alsc explored the
theoretical frameworks of situated learning and cognitive apprenticeship in the

context of artificial intelligence.

Situated learning, as a general theory of knowledge acquisition, has for some
time now been advocated and applied in the context of technology-based
learning activities that focus on problem-solving skills, pacticularly for school
education {Cognition and Technology Group at Vanderbilt, 1950;

Cognition and Technology Group at Vanderbilt, 1992;

Cognition and Technology Group at Vanderbilt, 1993%; Harper, Hedberg, &
Brown, 1993}, More recently, there has developed a growing advoacacy for similar
applications k be made to the development and use of instructional technologies
by students at university level (Herrington & Oliver, 1995; Herringlon & Oliver,
1997a; Herringlon, 1997; Young, 1993); and, similatly, for students working in
formal training situations {(Chandler, 1997).

Thus, it is now often argued that context and situation are all importa tin
providing for learning at all levels, and should influence in particular, the design
of instructional multimedia (Herrington & Oliver, 1995; Herrington, 1997} It is
not clear, however, that the concept of situated learning allows for the levels of
abstraction required for understanding in many domains of knowledge,
particularly those studied by university students, For example, Merriam (1993)
describes how locating or situating activity in experience is by itself not sufficient
to result in meaningful learning-—that is, learniny that is transferable or
generalisable. Similarly, Laurillard (1993) argues cogently that learning in
situated cantexts does not, by itself, allow for a learner to make abstractions from
the particular context and therefore be able to generalise or even be able to apply
whal is learnt to new situations or contexts. This has, in particular, an impertant
implication for learning what Laurfllard classifies as‘academic knowledge' —she
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considers academic knowledye to be different to everyday knowledge, drawing a
distinction between learning 'percepts’ in everyday life and learning ‘precepls’ in
education, implying that learning precepts necessitate students building
understanding in a deeper (abstract) sense, a level of understanding which
cannot be provided for simply by situating the learning experience {Laurillard,
1993).

Constructivism

There exist a range of theories concerned with the way in which students learn
which together inform what is usually meant by ‘constructivism’; some theories
emanate from a cognitivist tradition, others from a social psychological,
interactionist or experiential perspective {and the list could go on). However, in
much of the current and recurring debate about the role of educational and
learning theory in instructional technologies (especially multimedia and
hypermedia), there scems te be a readiness to polarise one theory of learning
{behaviourism) with a meta-theory (constructivism), and, further, to present the
former as grossly deficient and the latter as singularly credible in explaining
student learning.

The difficulty here is that such a polarisation is entirely philosophical, and as
such represents fundamentaily different views on what is meant by knowing, the
role of education and the nature of learning. The polarisation, outside of a
philosophical debate, is certainly not helpful in determining effective
instructicnal design. For example, even although the main compenents of
behaviourism {or at least the behavioural theory of Skinner} were largely
discredited as general truths in the 1970s, the principles of contiguity, repetition,
reinforcement through fecdback and motivation are still recognised as important
in processes of learning (Entwistle, 1987}, Indeed, there are various dimensions in
different thearies of learning, and not all fit along an imaginary continuum
connecting two supposed extremes—this is where Reeves’ work {1992; 1994;
1996b) on the evaluation of instructional technologies is possibly misleading,
since it is predicated on the existence of such a simplistic continuum, If we need a
metaphor to represent learning or educational theories as a whole, a series of
correspending and opposing objects, each with its own attributes, some common,
some unique, is ultimately a more accurate and useful metaphor than a simple,
linear path connecting two poles or extremes.
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Perhaps the overriding point is that, in designing and evaluating interactions in
hypermedia structures, we must be prepared to refer to explanations of student
learning to cdescribe the most appropriate way of addressing a particular leaming
situation. Alse, that all theories or explanations of learning, be they
psychometric, humanistic or behaviouristic, are each credible in helping to
understand certain kinds of learning; but that each theory s also partial in that it
rafers to a limited range of learning situations and that it is offen based on a
limited set of data.

Interactlons as convarsation

From the phenomenographical research of Marton, {1984; 1958), Saljo (1984) and
Thomas and Harri-Augustein (1985), it is useful to consider the nation of the
ultimacy of individuality in learning, that learning is different for individual
learners; and that learning involves a negotiation of meaning (in the form of
conversation), within and behveen learners, which leads to understanding. Te
describe what is successful in learning, in this context, is to describe successful
interactions between learner, context and instruction. Thus, it is not possible to
distil from such interactions a set of prescriptive conditions of learning since the
interactions that might be described will be rooted in a particular context and
therefore are likely to be context specific and non-generalisable (Tessmer &
Richey, 1997).

One way of embracinyg the findings of phenomenography and using these to
provide for a new mode! of instructional design, is to conceptualise the
computer as tool to engage the learner in interacttons—principally with their
own meanings or understandings, as well as those of others, in arder to build a
mere complete, richer, understanding. This notion is not especially new, and it
has a theoretical base in mental models theory, Johnson-Laird (1983) explains
mental models thus:

Understanding certainly depends on knowledge and belief. If you know
what causes a phenomenon, what results from it, how to influence, control,
initiate, or prevent it, how it relates to other states of alfairs or how it
resembles them, how to pradict ils onset and course, what its internal or
underlying ‘structure’ is, then bo some extent you understand it The
psychelogical core of understanding, T shall assume, consists in your having

o 'working model’ of the phenomenon in your mind. If you understand
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inflation, a mathematical procf, the way a compuler works, DNA or a
divoree, then you have a mental repre<nptation that serves s a model of an
entity in much the same way as, say, a clock functions as a model of the
eartiv's rotation. {folhnson-Laird, 1983)

By providing an interactive, hypermedia environment in the LPS, which is able
to accommuodalu learners’ representations or madels of lessan planning and
allow for predictions, explanations and evaluations, then we are providing the
means by which learners can represent, explicitly, their own understandings in
this complex domain, interact with others’ (teacher's or students’)
representations and come to understand a range of concephual meanings in
relation by their own, The LPS, in the shape of a cognitive tool, allows the learner
to externalise their thinking, to enrich it, manipulate it and change it, all by
interacting with one or more conceptual models on the computer, in the form of &
dialogue (where that dialogue is real and conducted with others, or where it

oceurs in the learner's head).

Thus, instead of designing instruction in the form of predetermined instructional
goals, each matched with an artificially constructed learning event (Gagne, 1977},
it is possible to enable the learners themselves to design by expressing their
representations or models of understanding, and by doing so, engagein
meaningful cognitive interactions, Jonassen and Reeves (1996) describe this
process thus:

Instead of specialisls such as instructional designers using technology to
constrain students’ learning processes through proseribed communications
and interactions, the kechnologies are taken away from the specialists and
given to the learners to use as media for representing and expressing what
they know. (Jonassen & Reeves, 19%6)

Jonassen and Reeves (1996), appear to limit their view of what constitutes a
cognitive tool on the computer whilst the view taken here is perhaps more
inclusive and centres on the use an item of software is put to, rather than on its
characteristics (eg. see an earlier discussion on this subject). Thus, for software
that is designed to act as a cognitive tool, it is important, in terms of mental
models theory, to allow for the building of computer models, which are
beneficial to the processes necessary in constructing accurate, appropriate and
enhanced mental models {(Wild, 1996b}.
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Building learning theory into the LPS

Clearly, the role of learning theories in designing for instruction and learning in
the LP5, is a multifarious one. There is not a single theoretical approach to the
design task that can be seen to be satisfactory; indeed, since all theories of
learning are partial in their explanation of student learning, they must be used
collectively to help inform the design task. Equally clearly, however, the choice of
theories used to inform the design need to lie within a cohesive and coherent
overarching framework, one that accounts for and describes the learning
experience, rather than prescribes it. So, in this sense, the LPS attempts to put
into place, within its design, a discursive madel of teaching and learning, {Figure
2.3), (Laurillard, 1995, 100; Marton et al., 1984; Marton & Ramsden, 1988). The
elaboration of this mudel and its implementation in the LPS, is described in Table
2.5,

o — Dlzgugslen oo "
eacher's conceptua udeni's cancaptug
knowladge +— knowledge

Adapiation Reflection Adaptaticn Reflection

{o! world) {on {of actions) (on Interaction)
performance)

Student's experientlal

Teacher construcled -
knowledge

world Int

Figure 2.3. A modal of the teaching-learning process used to inform the daslgn of the LPS lafter
Layrillard, 1996).

Inherent te this model, is the notion of dialogue or conversation, Obviously, in
the use of the LIPS, it cannot be assumed that there will be real dialogue, between
twa or more learners {although this might occur} ; yet there does exist the
possibility for developing dialogue within a learner. Thus, in the sense of creating
a conversational framework, particularly as it is interpreted and applied by
Layrillard {1993; 1995), Pask {1976), Ramsden (1992), as well as by Vygotsky
(1962), where dialogus is seen as a mediaticn between the known and the
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unknown ot bahween the Jearner and the object of learning, the LPS does provide
a workable rmodel. Indeed, in this context Laurillard specifically determines that:

wdinlogue may never take place explicitly behween leacher and student. [t

could be a purely internal dialogue, with the student playing both roles.
{Lauriflard, 1995, p, 104}

Table 1.5. Elat

ol tha inatr

Rellection

Systom [teaching-iparning} components

) Adaptation

design In tha LPS,
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aclons. conceplions must be  descriptions and

{hae basis of continuing  actions i the
dialogue. domain.'

Stralegic Provide scafiolds in Prompt sludenls to () Provide expert

implementation in LS the form of tagls and adapt lhelr actions in models of domain
information resources,  lina wilh 1ask knowledge;
to encourage requirements and {ii) Provide the means
meaningfid reflection.  expert modsls. for sludents io

arllculate their own
knowledge.

Example pracilcal Provislon of a set of Provision of resource ) Provision of

Implemenlation In LPS  reflectiva stalements  support (eg. varb axample lesson
In the ‘Reflaction Tool  database) and plans as Word
that nead to be instruction (eg. iamplates, o be
aclively considered segment advising on explored as a
(by “licking' & what constilutes 8 mode| of lesson
check-box) when good lessan plan), planning:
completing each Ihal allows sludenls to (i} Provision of means
lasson plan. creata all parts of a of creating and

lesson plan with exploring oniginal
guidanca, lesson planzna
Word documant,

" There is noapputtunily in the LPS for the provision of real feedback (which is, of course, an
ncess of dialogue that {sintended to occurinthe
seen o operate as feedback.

attribute of true interaction). However, Lhe
student’s head at this level of usage, might

B!
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Thus, dialogue in the LPS was designed within a conversational framework of
teaching and learning, and provided for the cognitive strategies of adaptation
and reflection, cccurring in the student at the Jevel of description (je. in the
student’s head—for example, critically reviewing an aspect of a lesson plan)} and
action (in the student’s actions—for example, adapting a lesson plan upon eritical
oview).

In this light, the LPS is designed to possess certain pedagogical characteristics by
virtue of the provisicn of both tools and information resources (to support
performance and instruction), to encourage and /or determine learners to

conduct dialogue (within themselves) by a process of:

. reflection—critical review of conceptions and activns;
. adaptation—taking and adapling actions;

. interaction—with descriptions of the domain world.

Ceonclusion: Conceptualising a research framework

The aim of this research was to, {i) design ad *mplement an innovative
instructional model! for hypermedia development; and, (i) investigate the nature
and effectiveness of this model.

The LFS invokes an instructional design mode! that is centrally founded in
cognitivism but alsp acknowledges the need to look beyond infermation
pracessing theories concerned centrally with memory, to provide an inclusive,
eclectic and multi-dimensional appreach te the design process. Indeed there are
a number of theoretical levels at which this approach can be elaborated; these
have been described above. However, it was not intended in this research
program, to test any one of these thearies, but rather at a more general level, ta
develop a holistic rationale for the development and application of performance

support tools for learning in complex knowledge domains.

The framework in Figure 2.3, and elaborated in Table 2.5, above, closely aligns
the development of a principled teaching strategy to the instructional design
within the LPS, as a P55, The teaching strategy is derived, in part, from
Laurillard (1993; 1995}, It is empirically based, having foundations in diverse
research findings:
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Its empirical base derives from discovery rather than hypothesis-testing; it
uses qualitative rather than quantitative data; and it produces descriptions

rather than explanations. (Laurillard, 1993, p. 82)

Moreover, it contrasts markedly with conventional instructional psychologies,
such as those developed by Glaser (1987}, Gagne {1977) and Merrill {1991),
amongst others, The basic design principle, is to think in terms of what the
learner must do (performance) and how the teaching should support the them
(instruction)—and to describe this within a system (Laurillaed, 1995, p. 186).

Arguably, this system finds an entirely appropriate expression in the theory of
cognitive toals and in performance centred design methodulogies. The LPS is an
embodiment of this expression, and is intended to provide for improvements in
performance in novice students in lesson planing. The nature of use of the LPS,
intended to operate both as a cognitive tool and a PSS, provided the focus for this
study.
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SECTION 3

Design and development of the LPS

Introduction

This Section provides an account of the design and development of the LP5,
together with an account of the history of the software development project.

There were three distinct stages in the design and development of the LPS:

1. [dentification of desirable features in the LPS,
r Iterative design and development of these features as components in a coherent
software model.

a Formative evaluation of the LFS to delermine the behaviour of the features.

Whilst the LPS cannot be determined by all objective measures to be the
optimum tool for novice lesson planners, it was designed, developed and
evaluated within available guidelines for building PSSs, and in accordance with
an operational understanding of cognitive tools. Also, in line with the design and
development methodology employed to build the LPS, the software underwent a
number of revisions as a result of iterative, formative and ‘impact’ feedback, The
principal stages in this process are documented below.
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Stage I: ldentification of desirable features in the LPS

This was achieved by two approaches: the first involved using relevant
literatures to help predict the cognitive processes that are necessary to the
completion of a complex task, such as lesson planning, and then ocutlining the
nature of the software tools and information resources that might best support

these processes.

The second approach utilised focus group interviews of both novices and experts
in lesson planning to determine the most efficient ways and means of creating
lesson plans, together with identification of the shorlcomings in lesson plans
presently constructed by first-year {(novice) undergraduates at Edith Cowan
University. Part of this approach was akin to that followed in a similar exercise to
elicit expert information in instructional design project management, by
Klimczak and Wedman (1997}. Three experts in lesson planning (ie. lecturers
whe are currently teaching lesson planning to Edith Cowan University
undergraduates), were individually interviewed to identify the elements deemed
important in the process of creating lesson plans, with special emphasis given to
those elements which undergraduates, as novice lesson planners, often had
difficulties with, Each focus group interview was held for approximately one
hour; and data were collected in the form of a transeription of an audio tape
recording of each interview. The interviews followed no fixed pattern, were open
and provided a framework within which the experts could express what they
thought to be significant elements in the lesson planning process (Patwon, 1990, p.
24). Following individual focus group interviews, a composite listing of desirable
features in the LPS was extrapolated from the transcripts of each interview and
closely based on the lesson planning process elements given. This list was then
given back to the three experts as the focus of a raund-table discussion, lasting
approximately 45 minutes, with the aim of addressing any omissions or
misinterpretations and validaling the features as described. Following this
d.scussion, a final list of features was drawn up. '

Alongside this process, three students who had not previously completed any
lesson planning of any type were independently observed undertaking the
writing of a series of lesson plans (eg. approximately three lesson plans per
student) over two sessions, each session lasting approximately 30 minutes for
each student. The resulting lesson plans were then used as a focus for a group
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discussion between all three students and observer. In this focus group, the
students were asked to discuss and develop a composite listing of those parts of
the process in their lesson planning which had been problematic in any way, or
which might be profitably supported by taols or information—advice was given,
when requested by a student, as to the possible function and nature of cperation
of these tools when implemented in software.

This approach, informed by novice and expert lessan planners, has collectively
resulted in the identification of a set of procedures by which effective .essen
plans might be created by novices in this domain, together with the information
resources necessary to support their ceeation. The two sets of data (ie. focus
group interviews of experts and novices, and literature review} have been used
to determine the features or components of the LPS necessary or best suited to
the task of lesson planning by novice students in this domain. In fact, the data
revealed a preferred model of the lesson planning process that has since been
represented in the LPS. This model can be seen as a process that focuses on five
questions. These questions are given below, togather with statements which
explain their meaning and, in some cases, their original context in either the

experts’ interviews or novice's focus group discussion.

Lo What backgroimd facls need to be considered in planning this learning expericnce?
The student teacher needs to determine the context to the topic or theme to be
taught, as well as the abilities, needs, interests, skills and understandings that

students will bring to this lesson,

2, Wit should e shudents fear as & result of His fearniing experionce?
The student teacher should identify a wider goal (ic. expressed perhaps as an intent
or aspiration) as well as spacific objectives for the lesson. Objectives are best stated
as what learners should be able ta do, or do betler, as a result of having worked

through this lesson (Rownitree, 1990, p. 44).

The experts’ interviews revealed a range of possible objective types, from general
through to specific, but favoured the need for beginning or novice student teachers
to describe abjectives written in terms of observable Jearner behaviours vr learner
performance, under specified conditions and within stated parameters. For
example: ‘Working in a group of three, describe three different ways you can get to
school’—this objective specifies conditions (le. working in a group of three), the
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axpected behaviour (ie. describe different ways you can get to school) and

parameters of that behaviour (je. Miree different ways).

The experts’ interviews also revealed a discrepancy behween statements of learning
abjectives as descriptions of observable learmer behaviours or performance, and
learning objectives given as descriptions of oulcomes, or ‘culcome statements”,
where in the lather case, emphasis is placed on outputs or outcomes attained by
students, rather than on inputs to be applied by teachers, However, the experts’
inlerviows determined that outcome staternents could still be taken to be
descriptions of learning, often expressed as observable behaviours, butona
predetermined continuum of development, alten originating In national or state
curriculum or palicy statemnents (Marsh, 1995).

Objeclives can be of three different domains—cognitive, affective, or
psychomotor—and within each of these domains be at a specified hierarchical ievel
of performance (Bloom, Englehart, Furst, Hill, & Krathwohl, 1956; Harraw, 1972;
Krathwohl, Bloom, & Masior, 1964). For example, in the cognitive domain there are
six levels of performance, from knowledge {lower crder) to evaluation (higher
order), (Bloom et al,, 1956). These six levels can be used e organise corresponding
levels of verbs that might be used to invoke appropriate descriptions of specific
behavioural objectivas {for example, see Table 3,1), as with thase provided for use
in the LPS,

It is clear from the novice’s focus group discussion that it is not ahwvays possible
nor desirable to express learning objectlves In behavioural terms—for example,
when planning for a learning experience Lhat is entirely creative, or one that is
expressive or exploratory and shauld not have delimiting or reshictive operators
on the scope of the experience. However, in the final analysis, it would seem that a
prima charactaristic of expertise in lesson planning, is knowing when to apply
learning objectives that are behavioural and when to use non-observable or less

precisaly stated objectives.
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Table 3.1. Verbe pravided In the LPS, baeed on Blasim's (1858} eapriitive domalp.
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uslrate infer estimale give: example specily
distinguish i T it indicale
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3. What knowledge, concepts or skills fizve to be covered be the fearning experfence?

This refers ta the sequencing of instruction, in terms of the undarlying structure of

the conlent materia of the lesson. There are three clear guidelines to the

development of answers to this queston:

{i)  start planning with students’ pricr knowladge or previous learning:

{ii)  work from the concrele to the abstract in steucturing the content to be
learned, particularly for younger children;

{iti}  break the content into discrete yet related ‘chunks’ or smaller parts, to allow
muore casily for processing and particularly for mastery learning {Biggs &
Mnore, 1993; Miller, 1956; Simon, 1974).

4. What expericices witl help skidents fearn in this domaie or subject?
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Here the student teacher is intended to consider the strategies {e, the organisation
of the leaming experiences) that are to be devised 1o meet the learning objectives.
This stralegies would be chosen to suit the learners’ ages, abilities, inlerests, skills

and needs.

& How can I best ko what e students feary as a result of this leariing experftince?
Evaluation might occur before inskruction {ie. as a diagnostic tool), during leaming
{ie as formative evaluation) or after learning (ie. as summative evaluation). Each
type of, or approach to, evaluation can be catered for by the use of various
techniques—sormne of these are described below:

(i)  Diagnostic evaluation: use of a standardised test (pre-test); use of student
observation over a specified period of time,

{ii) Formative evaluation: questioning students about their understanding;
comrenting an students’ work whilst they are completing the lesson;
student demonstration of their understanding; students conducting
self-nssessment.

{iii} Summative evaluation: marking completed student work; use of a
standardised test (post-test); student interviews; profiling students.

Stage I Gomponents of the LPS

As in any standard design for a performance support system, there are two major
types of components to the LPS: the first are support or performance tools (also
classifiable as task-support tools); the second, instructional sequences or items. In
addition, there is a "help’ facility, which can be clagsified as an instructional aid
{see Figures 3.1-3.4, for a view of the interfaces that provide access to these
elements). The primary difference between performance-support and
instructional-support components in the LP5, is one of operation, For example,
performance-support functions provide dynamic access to information,
templates and generic tools (ie. the Work pad}, to allow users to implement
information directly or indirectly into their lesson plans. Alongside and in
addition to these dynamic tools, is the provision for a standard series of other
tools (such as ‘save’ and ‘print’} that allow for the manipulation, in various ways,
of the students’ work, Conversely, the instructional information is not primarily
intended for students to embed into their work, but rather to inform both their
performance and understanding of lesson planning,
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Figure 3.1, The p tor pert and instructional support in tha LPS

Instnictional Support

The components provided in the LPS, together with their relationship to
desirabie knowledge types and their corresponding means of representation, are
described in Tables 2.3.1-2.3.4, in Section 2. The components represented in the
LFS also correspond in particular, to those knowledge types suggested by Brown
{1996) and Gery {1991) as being desirable in PSS knowledge base development.

Figure 3.1 illustrates how access is provided to the performance-support and
instructional-support components in the LPS, Figure 3.2 further demonstrates
the nature of access to the informational companents, including the Work pad,
Verh database and various Examples’ frameworks, all of which allow users to
implement information directly or indirectly into their lesson plans.
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Figure 3.3 shows the range of instructional sequences or items available in the
LPS, including those for lessen preparation, lessen structure, teaching metheds
and lesson evaluation. Figure 3.4 illustrates the provision for *help’ facilities in
the LFS, including basic such as “what is a lesson plar’, What is a good
objective’, and ‘How to ensure lesson evaluation is effective’,
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Figure 3.4. The pravision for ‘hetp' facllities In the LPS

Stage [ll, Formative evaluation of the LPS

An initial, formative, evaluation of the operation of the LPS, in terms of its
original design specification was completed. The LPS was used by four novice
student teachers whilst in their first year of study enrolled fuil-time in an
Education degree, over a period of four weeks prior to fulfilling a course
requirement of two weeks teaching practice at local primary schools. Use of the
PSS was provided to these students both in and outside the university campus.
These students were interviewed individually (for approximately 30 minutes)
using a semi-structured set of questions, immediately following this four week
periad, to establish broad patterns in students”
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(i) patterns of usage;
(i} perceived result of usage;
(it} difficulties in usage,

Patterns of usage

All students revealed an increasing reliance in their usage of the LPS, on the
suppert tooels, particularly the Verb Database, example lesson plans and the
lesson planning template, together with print and save functions that are
inherent to the software. Correspondingly, » decreasing amount of lime over the
four week trial period was spent in the instructional components of the LPS.
Reasons given for this pattern of usage were of two categories: the first set of
reasons sugpested that students quickly absorbed what was required of them by
the system, to be able le perform the task competently; or, that students seemed
to quickly understamt the concepts in the domain of lesson planning, so they did
not consider it necessary to return to the instructional components. Interestingly,
one student suggested that his understanding of the use of the system was
mistaken, and that he had originally set out, before all else, “to look for the test’ in
the software, being convinced that there would be a test somewhere in the

system!

By asking students te expand on these responses, it appeared that at least three
out of the four students became aware, over no mare than 3—¢ oceasions of use of
the LPS, that they did not need to know much about lesson planning te perform
the task, only ‘how to go about using the sofuvare’, This suggests that students
perceived themselves able to complete the task compaetently, without having to
learn about aspects of the task—in other words, they used the LPS to learn how
to petform the task {procedural knowledge) without spending effort in learning
about aspects of the task (declarative knowledge). This also infers that these
students quickly applied metacognitive strategies to regulate their usage of the
LPS, concentralting on using those system functions that enabled them to
competently perform that task of generating a lesson plan, without undue
recourse to pushing the boundaries of their knowledge to understand about
aspects of the task. For example, two students described that they were able to
generate a large number (ie. 8 and 14, respectively) of lesson plans more quickly,
by ‘always starting wriling out a new lesson plan with the previ:énus lesson plan’,
and only altering those aspects of each lesson plan that distinguished it from
others they had previcusly planned. Indeed, whilst this approach to the use of
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the system was undoubtedly efficient, it carried with it the danger of reproducing
a series of lesson plans, perhaps in one session, with a minimum of appropriate
consideration given to all aspects of each—a danger that one student was aware
of:

After about He Hird lesson, 1 realised that | indnct really thought about how | was
going to voatimte what Fans feacling... how each lesson sfondd be evaluated periiaps

differenthy. So Lent back and sode sure §used different tecloriques for Hie lessons,”

In the same veln, all students revealed hat after 3-4 occasions of use, they
deliberately by-passed system prompits (that are provided in the Reflection tool,
and similar prompts automatically brought into play if the system detects the
closure of a lesson plan without the student having accessed the Reflection tool)
to force them to reflect on their lesson plans—for example, to consider the
appropriateness of their evaluation stratepies and how well these strategies
match lesson objectives. This suggests that students either quickly internalise
these kinds of metacognitive processes, or are unwilling to be "forced’ by the
software system to practise such processes.

Perceived result of usags

All students in this evaluation suggested that they now knew more about lesson
planning than before (they used the LPS), despite having been introduced to
lesson planning in a lecture as part of their course of study immediately prior to
their role in this study. They also all suggested that this was a direct result of
having used the LP5 {Note: bwo students in this group had missed the lecture
given on lesson planning by their course-unit coordinator; and one other student
suggested that she ‘hadn’t really followed what was being said about lesson
planning in this lecture’). Also, three out of the four students suggested that they
ware now competent lesson planners and would be able to plan a variety of
different types of lessons competently with or without the use of the LP5, The
remaining student said that she would still prefer to have the use of LTS to plan
her lessons, 'just in case I need to look at the proper choice of verbs to use’ (using
the Verb Database),

Ditficulties in usage

It was imperative to all students, that they could both save and print their lesson
plans. Indeed, whilst these functions are provided for in the LPS, all students
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here suggested that it was frustrating that they could not print their lesson plans
at the point of need (ie. in or near the classroom in which the lessons were to be
taught; or at the point of completion of the lesson plans, when perhaps there was
not a printer available). Of course, this is a difficulty in the computer system
availability cather than a difficulty with the LPS itself, although the students
clearly indicated in this concern, that they did not perceive there to be a
ditference between the two systerns—this was a problem that might prevent
them from using the LIS as a ‘tool of convenience” in real-world or authentic
situations.

Mention was also made by two students, of the system’s tight focus on a
predetermined lessan plan format. Students suggested that once they knew how
to cyeate competent lesson plans in the LPS, they were interested to consider how
they might use other lesson plan tlemplates or farmats to provide for different
types of lessons, In this context, students are probably referring to the
requirement in the LPS to plan lessons to a behavioural model, where for
example, it is a requirement for lesson objectives to be written as observable
behaviours in students. This structure was suggested as being appropriate for
nevice and inexperienced lesson planners, by the panel of experts used to advise
on the components and features of the LPS, Furthermore, instructional resources
in the LPS do describe to students that the LES provides only one model for
planning lessons, and that other models do exist. However, the student teachers’
concetns in this case imply a mismatch between some students’ requirements of
the system, and the provision in experts’ predictions of these requirements.
Indeed, this mismatch might alsa be an example of a situation already revealed in
novice-expert studies, where experts, in some cases, are seemingly unable to
appreciate or predict the knowledge structures or knowledge requirements of
novices, having long since been removed themselves from a similar situation
{Chi, Glaser, & Farr, 1988),

From this analysis, then, it was decided to update the LP5, so that it provided, in
particular, for greater access to more diverse infermation about Jesson planning,
particulariy different madels of lesson planning; .nd to provide for greater
availability of use. To implement both these provisions, it now seems appropriate
to provide an on-line version of the LPS. An on-line version of the LPS, with
dynamic links provided to more, and more diverse, information on lesson
planning, should increase accessibility at more vantage points, for use in and
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outside school classrooms. However, for the purpose of this reseacch, the update
to the LPS based upon this initial evaluation, was provided for use on the ‘static”
or disc version of the LPS, Specific changes to the LP5, based on this formative
evaluation, included:

] refinements and additions to information made avallable, particularly that which
Informs sludent leachers of the available range of lesson planning approaches;

' sound provided far ‘copy” and 'paste’ actions in Hhe nolepad, to better indicate an
actlon had oceurred to the user;

. a greater range of lesson plans were added to the LPS, as exemplars of
peer-generated lessons planned in all major subject areas that student teachers
might be expected to teach in, in both primary and secondary schools. However, a
similat, comprehensive representation of children’s ages in these lesson plans was
not provided for—not only was this a difficult lask o fulfil {ie. to find examples of
extant lesson plans far all subjects and all ages), the Instructional designer thought
that havisg too much choice in lesson plan templates might hinder originality and
encourage studenls to work only from lesson plan templates, and mitigate against

developing alternative cognitlve strategies for performing the lesson planning task.

Project history

Whilst the development of the LPS has been described, little has been said thus
far concerning the context and background te this development. It is appropriate
to describe in brief, the major steps in the history of the project.

The project ta create a 1'SS for lesson planning was first coneeived by this author
in discussion with Dr Denise Kirkpatrick, then of Edith Cowan University, and
mare recently of the University of Technology, Sydney, after listening to a
visiting academic, Professor Tem Reeves from the University of Georgia, describe
the broad nature and background to what he termed, ‘Electronic Performance
Support Systems'—EPS3s. It later became apparent that Professor Reeves had,
shortly following his lecture, begun to lay the conceptual foundation for
develeping an ambitious PSS, intended to support teachers’ activities across
many different yet related professional tasks, Despite the superficial aitraction of
this larger notion, the logistics of even beginning to catalogue the nature of these
professional tasks was difficult to comprehend, without thinking about the
criteria and technical specification for developing an integrated PSS to support
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teachers in a diversity of professional activities. Instead, we, Dr Kirkpatrick and
the auther, quickly identified the task of lesson planning as one that was:

. reasonably well bounded and defined;

e ofsufficient complexity, in the sense that it demanded a range of skills and
knowledge to be completed well;

. performed poorly by novice student-teachers at Edith Cowan University, who had
particular and well-decumented difficullies;

, grounded in performance, so that student-teachers had to undertake or perform
the task whilst still learning it;

. fundamental to the education of teachars,

The author then proceeded to work with Dr Kirkpatrick to develop an initial
mind-map of the LPS, confirming very early on in the project, that cur initial
congception of the ‘lesson planning problem’ was best tackled by specifying the
design and development of a PSS, using user-centred, rather than top-down
systems methodology. Even at this early stage, it was clear from Dr Kirkpatrick’s
assessment of shudents’ difficulties in the lesson planning task®, thal traditional
ways of teaching lesson planning at university were deficient, In particular, it
appeared that students experienced difficulties with lesson planning both as a
performance task and the manner in which it was taught. For example, the
approach to teaching lesson planning assumed that all students were deficient in
the same ways and to the same extent, in an identifiable skill and knowledge
base; and that students were all aware of the significance of lesson planning to
professional skills in teaching, However, in reality, students experienced
significant difficulties in learning lesson planning skills out of context; and many
made a clear distinction between planning and teaching a lesson, often failing to
appreciate the importance of the former to the cutcomes of the latter.
Furthermore, it was evident that students’ preferences for learning about lesson
planning were varied—some wanted a ‘formula’ for good lessons; others
questioned the premises on which lesson planning was taught (eg. ‘'why was
making a detailed lesson plan important?'); and others still, had procedural
misunderstandings about the task which were not covered by the operational

# Db Kirkpatrick recorded a range of individual student responses to requests she had made, over
a six month period, for students to identify difficulties they experienced in preparing for
professianal (teaching) wractices. A significant number of these responses concerned lessan
planning. Whilst the collection of this Informatlon was anecdotal and not part of a systematic
enquity, {t was undertaken specifically to provide a rationale for ww Juvelopment of the LDS,
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mode! for completing the task presented to them. It was on the basis of this
anecdotal evidence that the three stages of development of the LFS, described
earliet in this Section, were embarked upon.

The operational steps in the development of the LPS started with initial designs
for a PSS in lesson planning that described broad features of the PSS, devised
using a mind-map technique. This was follewed by a more detailed specification
of one ‘unil’ or function of the P55, on paper, to further determine the operational
behaviour of the LPS as well as to explore the feasibility of the project®. This
level of specification was completed in the form of a storyboard, where all
screens in one unit or function of the LPS were specified in terms of their
components and their behaviours. An extended storyboard was then created for
other planned functions in the LPS. After positive testing of two prototype
programs, the storyboard was ‘signed-oft’ and used to provide the programmer
and graphic designer with full specifications of the LPS.

Some early designs for possible interface screens were created, with the principle
consideration for the main LIS interface arising out of a central need to engage
both performance and learning,. In this coniext, the guiding design principle for
the interface to the main components of the program, was one of ‘form suggests
function”: the form of the interface should suggest to the user what it does and
how it eperates (Stoney & Wild, 1997; Stoney & Wild, 1938). This principle has
particular relevance to a user—centred design methodology, and is a variation cn
the notion of ‘form follows function’, a common attribute of screen design
heuristics (Jones, 1989).

As such, the act of writing lesson plans was made central to the main interface,
with a word processing and text layout environment created within a
recognisable lesson plan writing framework. All other functions and user-system
interactions were designed within this framework. Navigation within the task of
writing a lesson plan is via two ‘thumbnails’, each representing two sections of
the lesson plan, In this way, users can easily keep in view their whole lesson

'S Project feasibility was lacgely determined by considerntion of d and distribution
cosls, together with general software specifications and perceived sulbability of the product.

Huowever, an extensive feasibility study was not appr‘?élriate to this projecl, given 115 limited

scape and research-fecused intent, bul was rather used to establish some ‘devel 1k

boundarles’ and 'broad possibilities’ {Phillips, 1996b, p. 42).
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plan, and alse move around its sections or parts by ‘mouse clicking’ on a part of
the miniature representations.

- Fac ue s b .

LESSON PLANNING SYSTEM.

Subieel  Maths Lok Shapes v X
VearLavel 2 Data 104197 Time 9.30
Teschersintention v X

Ta gt the ohildren Lo begin to identify the attribytes of different shapes

L eaviiny 9 QU activey — Puplisill e abte Lo 7 X
Recognise the gifference between Lwo or more shapes
Idenlify 2-3 companenls of 4 ¢hape thal help define it

Draw 3 different shapes ==
Buplrs Piiar Khioed2dge 7 x| =
Page 1

Quit Tools | Think.. | Help Giullde Print Find | 4| W

Figure 3.5. Maln | ol the LF5, g use af Lha t views for feedback and navigation.

Furthermore, these navigable elements also provide feedback on the progress of
completing the lesson plan, by accurately representing the amount, if not the
detail, of text and graphics already entered on the lesson plan. Each of the two
thumbnail views were created to embedy in form and function, one page of the
standard two-page (A4 sized) lesson planning template used to write lesson
plans by students using pen and paper. Use of the thumbnails can be seen in
Figure 3.5, above. Other specific functions, such as the Work pad and Verb
dalabase tools, and instructional components, such as informational support on
“lesson structure’ and ‘effective objectives’, were provided within separate
windows (see Figure 3.6, below).

At an early stage, it was decided to apply for internal funding from Edith Cowan
University, of approximately 55,000, to fund the development of the LPS, asa
research venture, with the intent of investigaling the viability of the LFS asa
teaching and learning tool. An application to the Faculty of Education, Edith
Cowan University, was successful and as a result, a small project team was
created. The tasks of project management, instructional and interactions design

Page 83



X

SECTION 3 Caesign and aesalopment of the LPS

and providing expert content were shared by Dr Kirkpatrick and this author,
whilst programming and graphic design expertise was cutsourced and funded

on a contract basis.
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Figure 1.6. Integ ol sep {ools in the LPS: the Vert Database and the Work Pad.

Programming was completed in HyperCard, for the Appie Macintash, far
various reasons: (i) this programming environment alloaved program size to be
kept o a minimum, allowing standard single dise basesd distrioution: {ii) single
platform development (Apple Macintosh) allowad for ease of software
maintenance; {ifi) the specifications of the L5 did rot require extensive
multimedia programming; (iv) FlyperCard was limited 1o Black and white
sereens, and therefore suitable for use on the range of delivery compuaters already
identified for the project—Apple Macintosh SE, SE/30 and LC land LC 111
computers; and (v), HyperCard as a high-level programming language, is
vminently suitable o the production of prototypes, the preferred software
development methodalogy. It should alse be said, that the choice of HyperCand
was also influenced by the availability of a programmer skilled in its use—a
pragmatic consideration facing many mullimedia and hypermedia sofoware

projects (Phillips, 1996b, p. 43).
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The development project occurred approximately over 12 months, Over this
time, two distinct prototypes were developed and medified, with one of these
ferming the basis for the development of the final beta-version of the LPS. As a
research tool, the LPS was nut intended for wider distribution but rather as a
mudel for the development of PSSs in lesson planning and vther complex task

domains.

Implementation issues

[mplementation issuces are not considered in this present work, since the tescarch
pragramme is concerned with investigating the elfects of the LPS upon
performance and fearning in 3 semi-vonteolled situation, where the user
population is small. However, strategivs for implementation will be of concern if
and when plans are made for the wider use of tie LIPS, for a much larger user
population. In this contest, Sullan’s {1997) recent work oifers some interesting

insights

Addel Sultan produced her doctoral thesis, entitled, "Guidelines for the
implementation of an clectrenic performance suppurt system’, in May, 1997,
under the supervision of Dr Gare McConeghy, at Northern Dlinois University
(Sultan, 1997, Sultan’s wurk serves as a reminder that implementation issues for
the large scale adoption of any 85, including the LIPS, are substantial and need
to b givest consuderation at all appropriate ponts in the design, development
and post=development phases of the software svstem. Indeed, many of Sultan’s
tinding contirm that without an adequale implementation model, the LPS, even
if accepted ax significanthy enhancing the performances and learning experiences
af student teachers in lesson planning, will not be effectively established as a
valuable wot amongst student teachers at Edith Cowan University, In fact, there
are specitic aspects of the devign and development models used to produce the
LPS {sev Section 3, turther on) that can be ¢riticised using, the implementation
guidelines jound to be of value by Sultan (1997, pp. 139-151), that wauld severely
inhibit the sucassiul adoptivn of the LPS. However, we should remember, that
Sultan’s research was invanably ceatred on lare-s<ale “profit organixations”
{1997, p. 1535), and was concerned to produce recommendations with the
intention of boasting, profits by raising preductivity in complex tasks. The LPS
cannut be ween in this same frame; moereover, it was produced as a research tool,

rather than a commercial product.
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Conclusion

This Section has provided an account of the process ot development of the LPS
and in particular, how its features were identified, how these features were then
iteratively designed and developed within a cohesent software model; and finally
how the LPS was formatively evaluated to determine the behaviour of the

compunent patts in the contest of use Iy ‘real-world’ lesson planning tasks.

Furthermore, an account of the histery of the project has also been given, partly
to draw attention 1o the fact that funding available to develop the LTS was
minimal, and that a5 a software develapment project, the LIS can only be
considered at its present stage of development, as “beta’ software., The account of
the history of the project alse acknowledges the pivotal role of Prefessor Tom
Reeves from the University of Geargia, in inspiring the original conceptual

foundation for the LIS,

Finally, issues related to the wider implementation of the LIS have been
considered, and whilst these are not of immediate concern in terms of this
research project, strategies fur implenenting the LIPS will need to be worked
through if it is ever W be used across a larger population.
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SECTION 4

Methodology

Introduction

This Section provides an account of the research methods applied in this project,
and the procedures used in the various parts of the research programme in
relation to three empirical investigations, The latter are described in Sections 3, 6
and 7.

Means and methods

It was primarily important ta account for how unskilled lesson planners made
use of the features of the LP5 te learn and to perferm vlfectively in this domain.
This demanded that for a substantial part of the study, subjects needed tobe
studied in realistic and natural settings, whuere tey might be expecied to develop
skills and learming in lesson planning. The questions asked in this rescarch
programme were largely ‘non-comparative, nen—causative and non-directional’
{Rabinson, 1995, p. 330); and the answers sought, were of e type which
described how perfermance and leaming might occur within the context of use
of a new and purposeful technology—the LPS. For these reasons, research
methods belonging to the interpretive paradigm were considered to be of greater
relevance than those of the normative paradigm. Indeed, Guba and Lincoln
(1982), and Miles and Huberman (1984), amongst others (Driscoll, 1995;
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Rabinson, 1995}, are clear in their determinations, that qualitative research
methods are most suitable for describing phenomena from a learner’s or subject’s
pesspective, and where questions of wiy and how are predominantly important.
Cualitative methods offer the better opportunities to produce work that can
function as ‘a source of well-grounded, rich descriptions and explanations of
processes occurring in local contexts” {Miles & Huberman, 1984, p. 15).

In particular, emphasis in this study was placed upon understanding the actions
ul individuals working with a new technalogy, with a view to consteudling
theoretical perspectives of the vabue of the LES and PS5s more generally, based
upan an inlerpreiation of how individuals studenls worked with the sofiware
environment to affect performance and learning, Of course, the conceptual
framework for this work included an awareness if nol an intention, that use of
the LIS was very likely to affect performance and learning—that is, the LP'S had
been constructed an a conceptual basis that gave a strong indication that sume
effects in these two areas would vecur. However, tere could be no certainty
about this and belure consideration could be given 1o attempts to measure or test
predictions of such effects an a general population, it was imperative 1o gain a
rich and detailed picture of their nature and occurrence. Thos could only be
achivved in the develepment of research methods basd in the interpretive
paradigm (Patton, 1990; Rabinson, 1995; Salomon, 1991). However, there is every
reason why at a later date, given the positive results from this current research
programme, 2 methodology based mure contrally in a positivist paradigm could
e applivd to generate more predictive accounts on a generat population, of the
vitlue of such teols as the LPS and other PS3s.

There was also a historical as well as a pragmatic premise for choosing 1o wark
with qualitative methods in this research programme, For somwe vears,
researchers working with instructional technologies have been aware of the folly
uf undertaking media comparison studies (Clark, 1983; Clark, 1983; Clark, 1494)
and instead have increasingly fucused an contextual studies of technolagies
employing research designs that help build understanding of the complexitivs of
uflects rather than question the existence or relative size of those effects. This new
focus arguably came about largely as a result of Clark's (1983) lamous "'mere
vehicles’ dictum, where it was contended that media do not influence leaming:
and although not convincing for everybody (Kozma, 1994; Tripp. 1996), research

into instrugtional technologies has since changed sometwhat, i not radically. to
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encompass the mantle of qualitative methodologies, marked by questions such as
‘why' and ‘how’ rather than “if’,

Evert before Clark’s (1983) time, researchers in the fiold of instructional
technologies questioned the apparent dominance of experimental research
designs in much of the literature, and argued strongly for redressing the balance
and to expand and enrich scholarship in this field {Becker, 1977; Heinrich, 1984).
Indeed, almast 10 years age, Neumann (1989) was able tu determine that research
into interactive and instructional soltware had emerged from its adolescence and
was now ready to wrap itself in methedologies other than those of an
experimental paradigin, to preduce ‘context-bound information’ required to
understand the naturalistic application of inferactive media (Neuman, 1989, p.
40). Some would no deubt argue about the degree to which this new tradilion
has established a grip on the research literature in this field (Reeves, 1993a), yet a
range of studies continue to emerge that lie either wholly or partly within this
new tradition. Driscoll (1995) and Robinsen (1995) have, quite recently, made
canvincing cases for the continuing influence of the qualitative paradigm in
researching instructional technologivs; and studies such as that by Land and
Hannifin {1997}, demonstrate the nature and place of qualitative methods in such
rescarch, However, it is probably Salomon’s work that is most persuasive in its
bid to transcend the so—called "paradigim wars” in the fields of both instructional
techrialogy research and educational research more generally, arguing that each
of the major research " yradigms has a place in furthering our understandings
{Salomon, 1991). Others have since echoed this sentiment, suggesting that with
the "acceptance of a duality of perspectives would come great growth and some

much-needed refucussing of directions” (Robinsen, 1995, p.332).

This rescarch programme was guided by Denzin and Lincoln’s (1994) view of the

qualitative approach, where it is stated:

Qualitative faesearch is mulli-method in fecus, involving an interpretive,
naturalistic approach ta its subject matier. This means that qualitative
reseacchees study things in their natural settings, attempting to make sense
al, or interpret, phenemena in lerms of the meanings peaple bring to them.
{Denzin & Lincoln, 1994, p. 2)

Page §%



SECTION & Menpdotogy

Patton (1990, p. 41) elaborates on this theme, surmising that ‘the point of using
qualitative methods is to understand naturally occurring phenomena in their
naturally occurring states”.

In this light, data in this resvarch programme were collected to allow for a full
description of how students engaged the LPS to perform the task of lesson

planning effectively. There were four vrientations to the research:

! e identily the catical companeals of a 55 e suppart the completion of a complex

Lask {lesson plonningy;

2 to design and construct e LPS based upon thase critical components considered
tu b relevant 1o lesson planning:
3 b investigate how novice studenl-teachers engage thee components in the LPS 1o

prodduce 4 lesson plang and,
4 to mvestigate The eftwtivencess of the L% as 3 158 to support the completion of

lssaon planning,

The vrientations deseribed in 3 and 4 aze twse that sought to describe how
students engaged the LTS ; erientations 1 atul 2 were concerned with accounting
for the design of the LPS. These orientations and the way in which they

determined the methodology of this research, is described fully in Table 4.1

The research programme invoked phenomenolugy to inform and rationalise the
nature of this inquiry intu the LIS, as an everarching methodological model.
Phenomenology is well suited to questions that focus on the structure and
wssence of human experience, particularly experience of a pew programme or
appruoach to doing something (Patton, 1990); in this case, for example, it was
censidered centrally important to unravel how students engaged the LPS, and 1o
ascertain what they considered 1o be salient about their experience. As Patton

SULEesis

A phenomenalugical perspective can mean either or both: a focus on what
peaple esperience and how they inteepet the warld {in which case ome can
use interviews wilhout actually experiencing the phenomenon oneself); or, a
methodological mandate to actually experience liw phenomenon being
investigated {in which case participant ubservation would be necessary).
(Patiun, 1990, p. 7))
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The expuriences of individual students who used the LPS over me, were
analysed and described, so that it was possible to identify what was commaon
about the experience, in terms of the cognitive strategics used in engaging the
system, their management of the lesson planning task more generally, and the
processes in their learndng. The results of the study are largely descriplive in
aature—to describe and account for use, This is in line with Eichelberger's (1989)

view of phenomenalogical studies when he states:

Suue fevearchers are mished to think that they azre wsing a phenomenological
persplive when they study foge teachers and describe their four unigue
views A& phenomenologist assumes a commanality i e human
experivioes tid st use ngozously the method of bracketmg to seaech for
thare commonalities. Results obtained from i phenomenalogical study can
then by related o and miegzated with Hiose of ather phenomenologists

studying the sume evpenence o phenomenon. (Bichelberger, 1959, poo)

The first level of this research project, namely the identification of the crivical
components of 4 55 to support the completion of the Jesson planning task; and
the design and vonstruction of the LPS basad upon these eritical components, is
accounted for in Section 3 of this thesis, dealing with the stages and decisions in
the design and development of the LIS, The sevond resvarch level.
corresponding to research orivitations 34 and 3B was the central part of this
whuole project. At this fevel it was important to find vut how students used the
LI"S as a perivrmance support system and also how they managed the task of
lesson plaaning using this sestem. For orientation 3A, data wene collected by
video reconling ~tudents” uses of the variosus functions and features in the LIS,
with an intentivn af identifying their cognitive strategics or patterns in use. by

considering such questics.~

. which tunctiuns were usaend 1n the 1157

. what was the frajuiency of use 08 vanous funcion $vpes Unstruction of.
prertomance and,

. what axtion or sub-task war the studint performing in their wee of each of the

functivas in the L1%5?
For oricntation 3B, data were collected by interview. Interviews were conducted

one-to-one, and comprised a series of open questions which sought to identify
how students perceived they completed the lesson planning task; but more
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importantly, probed why students performed and managed the task in the
mannet they described. Also, interviews were only held once for each student,
and at the completion of the two-week use period. Therefore, students were
asked to reflect on the lesson planning tasks as a whole, addressing the notion of
change—lid students think they changed their cognitive strategies (how they
used the LIS over the period of use; and, did students change their management

of the lessen planning fask over the same period?

Initially, it was considered preferable o document students” thinking in greater
detail, by ubtzining data by interview, for each lesson planned—that is, using the
viden tapse of cach lesson planned with the LPS to stimulate students’ recall of
their thinking at the time of their use of the LIPS, This 1ype of stimulated-recal
interview would be completed shortly after each students” use of the LS, to plan
alesson. However, it was intended to collect data by interview to provide
insights intu students” clugying cognitive strategics, and change was more likely
to be vificivntly dovumentad by requiring sticdents to reflect more bradly upon
the provess of that change (i their use of the LIPS over the specified two-week
perind), rather than to reflect upon cach ksson-planning moment individually.
Furthermure, it was projected. after testing and refining the interview questions
at an carlier date. that teo much unnevessary data would be generated if
interviews wene held following cach student’s use of the LIS over all six lesson
plans; that this amount of data gathering would be difficult v manage; and
finally, that students could be guided to deseribe and explain the changes in their
cognitive strategies they might have experienced over multiple uses of the LPS,
by wnly using the Jast (most recenty video tape of their lesson planning using the
LIS, to help stimulate both recall of and reflection un, previows sessions with the
LPs.

For orientation 4, it was necessary tu capture temporal data in students” use of
the LIS—how Jong, did it take for students to plan a lesson using the LPS; and
also, to provide a descriptive measure of the quality of each Jesson plan
produced—wvith judgements being made by expert lesson planners (ie. lecturers
or teachers). In buth instances, the data were analysed to consider if there was a
positive development in students” progressive use of the LPS-—did the students
plan lessons in progressively shorter amaunts of time; and did the lesson plans
produced, shuw progressive developments in quality?
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Table 4.1. Methodalagy

Second -

Matnodology

Third

Research

1

Identr!y the critical

or

Rationale

Fala
reguired

Method of
obilaining
data

of a PSS
lo suppor the
completion af ths
tessen planning lask.

Besign and construct
the LPS based upon
those crilical
compongants
considered io be
relevani to lessan
planning.

To provide appropnate
support lools and
instruction, g laciflale
the completion of
lesson planning. for
novice student
leache:s

Bata from expar!? and
novice ksson
planners, to datermne
2ppopriate
components in the
LPS.

Data on operalional
use of LPS.

Audio eecording of
experts’ and novices
focus groups
discussing fessor
planning lask;

Interview data from
novioe student
teachers lofownng their
use of the LPS

3A Invesligate tha
cognilive stralegies'™
of novice
studenl-leachers in
their uge of the LPS.

3B Invesligate sludgnls’
management of the
LPS ta perform the
task of lessan
planning

A To descnbe students’
cogrilive patlemns of
use of the LP5—1o
asoartain how they
did the lask

B Vo descnbe students’
management of the
lesson planning task
using the LPS-—1o
asceramn why they
acted in a certain
viay.

A Descnghons of
studenls’ relative use
of the performance
and instructonal
corponents in e
LFS

8 Descnptons of how
sludents managed the
task of lesson
planning using the
LPS.

A Observatonal (vieo)
data of sindent use of
the LPS~how did
students compiele the
task?

B Post-iask erlernew
data—uwhy did students
manage the task as
demonstrated in A?

4

Invesligate the
effecliveness of the
LP5 a5 a PS50
supporl the completion
ol a complex task.

To provide measures
ol how effeclive the
LRS is in supporting
lesson planning lask.

To provide a measure
of the efectiveness of
sludent kearning in
their use of the LPS.

Measuras of
performanca in (erms
of:

(i} lime 13ken to
poduce a lesson
plan;

(u} quably of kesson
Pan.

Maasures of leaming
in terms of Iransfer of
leaming across
media.

{1) Timing of task
performance;

(1} Evaluation of
product fesson
plans}.

 Evaluaton ang

A cognitive ;Irntq,\’ m‘l‘ws ke palll.m uere and can be determined by identifying the natun: of
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*
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In addition, in this final research orientation, it was necessary to account for the
degree to which learning occurs in students as a result of using the LPS. This was
achieved by relaling how students transter their learning and performance skilis
across media, from generating lesson plans using the LPS, to producing lesson
plans by ‘pen & paper” means, without recourse to the LPS. Media comparisons
of this type were conducted on an individual student level; and only descriptive
statistics, displayed in graphical furmat, were used to offer some indication of the
strength of the kevels of transfer for each student, The intention was not o
develup normative generatisations to abtain a more precise measurement of this
level of transfer. Indued, where transfer was indicated in the data collected, it
might be advisable o develop at a laler date, an experimental ur
quasi-experimental study to provide a predictive measure of such leamning

transler across media, amd for a general population.

Taking account of the data gencrated bere as a whole, it has been possible to
draw conclusions abt the operational value of the LIS as both a PSS and
cognitive tool. [t should be pointed out that caution was exercised in the
interpretation ol findings, and they have nat been attributed to more general
accounts uf, or perspectives on, how PS5s and cognitive tools work to develop
both perfurmance and learning. Rather, these theories have been used to help

explain the findings from this study.

Procedure

Pilot study

There were important preconceptions underpinning this research programme,
and it was necessary that these were first fested in a pilot study. Indeed, the
design intention that the LES would operate as both cognitive tool and PSS
prejudged a number of issues which may not have been subsequently supporied
by the data; and it may have become evident that the LPS operated neither as an
effective cognitive ool nor PS5 for novice teacher education students. [t was

therefore important to establish the veracity of the intended design.

Central to the investigation of the LPS, and indeed, to its development and
implementation, was the notien that its use would result in individual students
creating better quality lessan plans, and more efficiently (ie. more quickly, using
appropriate cognitive strategies), than they do by pen & paper means. In this
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context, there was a need to obtain data early on in this programme, at a pilot
stage, that indicated that the LI’S not enly operated as a PSS but that it could,
more specifically, improve or support improvements in students’ lesson planning
performance skills over time.

In this centext, data were collected and analysed at a pilol stage, to provide a
foundlation for prucecding further with this programme. A quasi-experiment
wag canducted, after an approach followed by Barker and Banerji (1995), to map
the: use of the LPS in terms of context of use, types of user and system resources
made available. Twe groups vach of four participants (ie. n=8) were identified (a
novice [N] and an eapert [E| graup). both groups created from first year and
third /fourth year students, respectively, currently studying Education full or
part-time, as part of vither a three=year or four-year degree program?, After a
period when all students were tutered in the use of the LPS, to the point at which
they felt comfortable with their skill in the use of the technologies (je. camputer
and software use), they were asked to use the LPS to plan at least four lessons,
over a period of bwo weeks, All students were ricorded by use of video camera,
in their completion of four lesson plans using the LPS; and taping occurred, for
all stucents, over the first two and last two days of the two week period. This
was to maximise the chanees of collecting a range of data for vach student, that
might reasonably be expected to demonstrate a development in lesson planning
skills, with the expectativn that in performance, these skills, for each student,

would bucome more refined by the last two days of the study.

The researcher, as vperator of the video camera, was present at all video taping
sessions for ali students. In this context, the researcher also operated as a
participant gbserver {Hoepkins, 1933), helping students if and swhen they
requested it, bath with vperational use of the LIPS and the computer, as welt as
with requests for support which addressed issues of lesson plan construction.
Howuver, all interventions by the researcher were only completed as a response
toa student request for support; and, whilst in some cases taping occurned of two
students simultancousty, only one student was addressed at any one time. The

¥ Thwe st of the term "novice” and "enpeat’, to describe tvo types of stedent lisson planners i
samewhat prublematic {ie. no student is likely to be ngzanded as an eapert ina task in which
they bave only theee to foor vean ;-.\pcrimw;. It wumtf‘pmbahty be more accurate (o describe
these studeats, nopuctively, as inesperienced and more—esperienced, in loson planning. The
g‘nluria m]k])fml in lhis theais for tsing the lermo expert and novice, ane explained in Fostnote
13, page 115,
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video cameras set~up for this study, were positioned to oblain a view of the
computer screen and a partial view of the computer keyboard, for each student,
In two cases of data collection, two students were observed and recorded
simultaneously using two cameras, This was done as a pragmatic response to
difficulbies in timetabling individual and separate data-collection sessions.

The videe tape footage for each student and each session using the LPS, was then
subject to transcription, coding and analysis by the researcher. This process was
completed by:

. monitoring and recerding student wse of vartous campuonents of 1he LPS during the
campletion of 4 lesson plan, differentiating between wse of pusfurmance and
instructional Componuents:

. determining the total time taken W complete each hosan plan;

. producing & descriptive evaluativn of the quality of each lesson plan produced.

Main studies {Part 1 and Part 2)

Four students were identified to provide the focus for studying their patterns of
LPS usage over a two week perivd. These students were volunteers and novices
in lesson planning (e, first vear Faculty of Education students in their first year
of a four year Education degrev programme). The students were tutored in the
use of the LPS, to the point at which they felt comfortable with their skill in the
use of the technologies {iv. computer and sefbware use); and where all students
had accumulated a similar, minimal, eaperience with the use of the LPS. ltwas
important ethically that students’ wse of the LPS should not exclude their

requert . nd obtaining more conventional aids and support to learning lesson
planning. —crtainly, all students would expect as part of their normal preparation
for teaching, uptional gundance and support from peers and vaiversity
supervisors assigned to them. For the purposes of this research, additional
suppart given to the target students in this respect was simply recorded where
possible (ie. questions i elicit this type of information from students, were asked
as part of the follow-up [to taskf interview process) and used to provide a more
complete analysis of students’ cognitive strategivs in generating lesson plans
with the LS.

Students then used the LPS to plan a minimum of six lessons, over a period of
two weeks—lesson plans that were intended for implementation in placement
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schools that students would be assigned to in Jater weeks™ They were all
encouraged to make greater use of the LPS, although this use went unobserved
and unrecordd; hawever, students were asked to keep a written record of extra

usage, and account fur that usage when interviewed.

Observational data were collected by video camera-recerder, providing a
complete record of use of the LIS for each student for each session of use. This
provided Jdata to determine students” cognitive patterns or strategics in the use of
the LPS, vwer time. Individual fellow -up interviews were canducted at the
completion of the two week perid, to determene how all students managed
aspucts uf the lesson planaing task. The recorded videos were also available at
this puint, teelicit a delayed think-aloud procedure, acting as prompts for
students to offer vwplanatury comment on their actions in using the LIS,
However, tollowing testing of this procedure at an earlice stage in the rescarch
programme, only the final (sivth) videws tape was ever used e prompt each

student to recall and oefleet on their total experience over all (six) lesson plans™.

This provess of stimulating students” recall of and reflection an their thinking
during their experivices of planning lessons using the LIPS, allowed for the richer
ducumentation of students” cognitive processes and also increased accuracy in
interpretations offered by the rescarcher in analysis of the video data. [n
andelition, vach ot the lesson plans produced was evaluated by an expert [esson
planner (e, lecturer ar teacher), as a measure of product quality. Further, as a
means of gaining an indication of the strength of transfer in students” learning
over media, these lesson plans were then compared to a lesson plan produced by
vach of the students by *pen & paper’ means, following their use of the LPS.

Al a secomul stage (part bwo of the main study), this process of data collection and
analysis was then eepeated with additional volunteer students, planning six or
more lessons aver a bvo week period, during prafessional practice. Thase

stedents were of the same profile as those in the fiest part of the main study,

" As pan of the B.Ed programme at Edith Cuwvan University, students are required Lo spend
pr—determined pericds in schouls, “on professional practice”,
At this carbier stage, whene the open-inkeryiew questions were tested and refined, it was
;-mjeck-d that far b much unneoesany data wonld be generated if interviews were held
ullowing each studenls’ separate tses of te LPS; that this amount of data gathering would be
difficult to massge: and fzally, that students could be guided to describe and explain the
changes in their cognitive strategics they might have experienced over multiple uses of the 1LP5,
by unly wing the List {ment rooonty vadeo Lapeof their lesson planning using the LPS tohdp
stimulate both recall and eeflectien of all previous sessions with the 1.%’5-
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being novice lesson planners, in their first vear of a four year Education degree
programme; and they were provided with sufficient yet minimal experience with
the LPS, 1o the point at which they had basic skills in jts use, Again, four students
were initially schaduled for the study, although using 2 data validation technique
af saturation gne further student was subsequentty added to the study, at which
puint it was found dala were being repeated and not continuing to affer unique
properties (Glaser & Strauss, 1967, p. 67; Hophins, 1953 p. 117). The students in
this latter seenaric were erpected to plan lessons to e in their own teaching,
within a day or =0 of their planning—in other words, this data collection exercise
differed fram the previous one af stage lwol simply it the context of use of the
LPS. In this scepario, students were vspected to pursue ther planning with
greater urgency, since their plans will be intended for near-immediate
implementation and alse, were subject to evaluation by one or more of the
foliawing, under normal operating expectations in the professivnal prachice
period: university supervisor, classroom teacher, and perhaps school principal

OF representative.

A comparisen of the data obtained from both sets of students was then used to
enrich analysis and provide a better undersiamding of both cognitive patterns
and task management in the LIS under different conditions of usage. In all cases
of data collection, students used the LPS at a central computer facitity, based at
Edith Cowan University, largely so that video recording could be conducied.
However, where students requested to use the LIS on computers away from this
central resource, full support was provided (ie. help in setting up the software
and compuler; and, access ta tha: LPS), other than the provision of off<ampus
university compuling resources. However, it was not possible to conduct data
collection by videe recorder off—campus, although students were invited to
discuss with the resvarcher their use of the LPS outside the periods of video

recorded data collection.

A phenomenological framework within a quatitative methodology was chosen
for this study since thuse approaches are seen to be particularly sensitive to
processes (Guba & Lincoln, 1982}, and because they allow for interpretative
accounts of student data which will describe wity and hote the LPS might function
as both cognitive teol and 55 to improve performance and learning in
individuals. The data colleeted for individual students were analysed to identify

patterns, similarities and differences, and explored in light of theoretical
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persputives areatad 10 explain the natune and valoe of bath 158 and software as
cognitive toals. However. cane was exercised throughout, that the data obtained
here were usad 10 presuppose the LI% operates effectivey cither as a PSS or
cagnitive toal,

Reliabifity and validity

In gquaditative or nuved methodulogy studies, theee are 2 number of neognised
wavs W icTease the tnternal strength of an naestigation, the reliabilite of data
coflectad therein and the vahidity of the meastres usad (Gas, TV, pp. 155-163).
Perhaps v such methad that has recervad much attenbon e toangulation
(Hophms, 19551 [Dengzin (194 identiiies fours basie ivpes v tnangulation—data
tnangulatton, ewestigator tnangulation, theen tnangulation and
methoadological tnangulabon. Hinvever, tnangulabon @ all these aspects is an
idvad: at 2 pragmatic level it > more realistic to employ multiple methods,
measures, temearchers and perspectives, as much 3= i reasonable and practical.
In this cawe, concentration is wpon data trangulabon, using three difterent tvpes

v dati to intorm the process of lessen plan consiruction.

For all aspects of this rescarch programine, thnee types of data were collected:
obsenvations {using video lapw recordings 1o capture voice and visual
movements during the process uf planning Jessons using the LPS); interviews in
conjunctivn with the video tape recurdings o stimulate recall of and rellection on
previvus thinking processes whilst using the LIS to plan lessons; and product
cvaluations tie. descriptive, outcomes-based assessments of the [esson plans
produced by students using the LIS). Each type of data collecied was intended e
provide convergent evidence 10 better understand the processes by which novice
student lessan-planners used the LPS to both perform and learn the task of

lessor planning. 1 is in this sense that data triangulation was achieved.

At a pre-pilot stage, conducted 1o fest instruments and data collection methods,
the alpha coefficient for rater reliabifity was calculated at 0.83. This figure was
reached after both the principal researcher and an experienced teacher marked 12
lesson plans praduced by novice student teachers, cach student teacher
producing une lesson plan. These lesson plans were provided by students who
had recently completed a professional practice, and who had produced the lesson
plans for use in their own professional practice. (Note: none of these lesson plans
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were produced by students involved in the main or pilot studies of this research
programme; and none were produced using, the LIPS). The lesson plans were
ratd according ta their worth as a plan for teaching one or more lessons, using
standard and publishod criteria applied by university supervisors in assessing ail
aspects of student teachers’ professional skills, including planning skills {see

appendis B). The criteria were wsed o correspond to six grades or outconwes:

* Quitstandang 1A

. Outstanding (K1

. Highly Competent o &
. Highlv Compyetent 1D,
. Comperent ikx

. Unvattstactony (F)

Whilst there is no differentiation between the grades ‘Outstanding” (A and B),
and ‘Highly Competent’ (C and B), in the criteria applied by the university in
assessing student-teachers®, it was considered desirable for this research
programme, t¢ lurther isolate the skill level ot student teachers, to be able to
bretter assens their skill develupment over relatively short periods of time (ie. 2
weeks) Therefore, the grading scheme used here (A—F) is unigque and semewhat
artificial tor students, and was intended o allow for greater differentiation
between students” skills in lesson planning. However, no special criteria was
assigned to the two levels of ‘Outstanding’ (A and B), or ke those of *Highly
Competent’ (C and Dy—rathuer, the raters of student-teachers” skills were
expected to make informed judgements as fu whether student-teachers” skills
were of the upper (ie. A and C), vr lower (fe. B or D) order. Whilst this may not
have been entirely objective, it was thought there lay enough flexibility in the
existing eriteria for both ‘Outstanding’ and “Highly Competent’, to allow for
further differentiation in these grades; and that experienced educationalists
would be able to make such judgements. Indeed, the satisfactory findings for

inter-rater reliability (see below), bear this out.

Qut of 12 lyssan plans assessed by both the principal researcher and experienced

teacher, there was grading agreement far ten lesson plans; and only

' In universily assessments nade of therr teaching skills on professional practices,
student-teachers ate subjeck fiy only four grades or outeomes: Quisland ing, Highly Computent,
Campelent and Unsatistactory {Fait). See, Appendix B.
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disagreement by a measure of one grade for cach of the two remaining lesson
plans. Further, this level of agreement was reached using five out of the six
available grades in assessing these 12 lesson plans (Unsatisfactory [F] was not
applied to any lesson plan assessed in this exercise}. This provided an inter-rater
reliability alpha cocfficient of 0.83, where there was agreement bebween raters for
83.32% of fessan plans assessad. Moreover, after re-assessing the remaining hwo
lessen plans, the reliability cocfficient was increased to 0.91.

As a research technique, interviews are known tu attract o number of problems
that impact v their validity, where Ihe data achieved by their use are affected by
bias, defined by Cannell and Kahn (qanted in Cohen & Manion, 1985) as ‘a
systemalic or pessistent tendency to make errers in the sane direction, that is, to
vverstate or understate the true vabue of an attribute” (Cohen & Manion, 1955, p.
202). Potential sources of bias lie with the characteristics of 1he interviewer, those
uf the respondents and the nature of the questions: and mure particularly, bias
will often arise from the way in whicl the interviewer and respondent
inter-relate, where this relationship is coloured by poor prreeptions and
misunderstandings. Endeed, Cohen & Manion (1953), referencing a number of
sources, paint a therough critique of the interview as a research tool; and
importandly, remind us that il is important to lock for a judicious compromise’
bebween validity asd reliability whien devising and using an interview to gather
data: “where increased reliability of the interview is brought about by greater
control of its elements, this is achieved... at the cost of reduced validity’ (Cohen &
Manion, 1985, p. 303). In other wordds, interviews remain valid as a research tool
only so far as they tap into an unpredictable and interpersenal encounter {this is
particularly so for unstructured or semi=structured interviews), generating a

conversation which is natural, revealing insights and truisms.

In this light, the interviews conducted in this research programme were
open—ended—the questions were suggested by reviewing and observing a video
tape of each interviewer using the LIS to create a lesson plan. The purpose of the
interview here was to access and enter into the perspective of the student-teacher
being interviewed, a perspective that only the student-teacher could have. To
gain access to this perspective, the interview questions were generated to engage
the interviewees with their own thinking about their performance in using the
LPS. The same questions were used, when appropriate, for more than one
interviewee; and all interviews were refined as they proceeded {note: the pilot
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study did not include interviews). In all interviews conducted, it was telt to the
interviewees to offer comment on their performance using the LPS by way of
reflecting on their thinking as they created the lesson plan that had been
vider-taped. As with all “qualitative interviewing' (Patton, 1990}, however, it was
nucessary ko prompt the intervivwess at times, to engage their reflections more
thoroughly, providing what Patton calls a “framework within which people can
tespond cumfortably, accurately and honestly” (Pation, 1994, p. 279). A transcript
of one part uf an interview is provided in appendix A, to provide a picture of this

framework.

At the pilot stage, it was alse decided to test rater reliability for differentiating
and reconding use of periormance and instructional compunents by
student-teachers. Whilst it was not appropriate to provide an alpha coefficient
for rater reliabilisy (ie. there was no judgement required in assessing user
behaviours), expericnee did sugpest that Japsas in concentration by the rater
could easily result in errors. To minimise such errors and to facilitate observation
and recording of each cccasion a functien was used in a given session, a simple
checklist was devised that listed ail the tunctions of the LPS (see appendix C).
These functions are deseribend in Table 4.2, below. Each time a function was used,
a mark was made on the checklist, At the conclusion of each session for each
student-teacher, these marks were tatalled and recorded in spreadsheet format

for analysis.
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Tabls 4.2, Instructional and parformancs componans in the LPS

Instruction Learning Lesson Sinclure
Effective objeclives
Evaluating learning oulcomes
Preparation
Ways of writing the lesson glan
Evaluating self
Whal is a lesson plan?
Whal is a good objective
Planning melhods
Using the LPS
How do | ensure my evalualion will be
eflective?
Peitprming Task perfomance  Relleclion
Verb Database
Example Lesson Plans
Work Pad
Examgple Objectives
Examgple Evaluation Processes
Find
Prinl

This process of using this checklist to record observations of functien use in the
LPS, was lested over one video taped session during the pilot stage of the
research programme. Bath the researcher and an experienced teacher, used the
checklist to record observations in the video tape, of the behaviour of one
student-teacher in using the LPS. The video taped session was 34 minutes in
total, Agreement was reached for 94% of observations (ie. 32 out of a tatal of 34}
recorded for function usage. The discrepancy of two recorded observations was
caused by raler error, and was subsequently amended on reviewing the video

tape‘

Conclusion

AL this point in the thesis, a theoretical or conceptual framewark for the empirical
investigations has been established, firmly premised upon a review of relevant
literatures (Section 2); and the methodology and procedures used to carry out
these investigations has bren described {Section 4). The next three Sections (5, 6
and 7) deal directly with three empirical investigations, each investigation being
part of a coherent research model, and each building methodologically and in
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terms of data, upon its predecessor. Whilst each of the three studies is
represented separately, in different Sections, in this thesis, it is important that
they are sven as part of a ‘single picture’, where findings from each investigation
were used to developmentally build an understanding of the use of the LS and

its effucts on wsers” performance and learning,
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SECTION 5

Pitot study: Accounting for the LPS as PSS and cagnitive tool

Introduction

In light of the phenomenolugical framework apprapriated for this study. where
tiwe focus was on the experience of use of the LPS (Pattan, 1990, p. 70), it was vital
thal data be analysed after first examining the preconceptions of the
researcher—undgubtedly, given the researcher’s central role in conceptualising
and developing the LPS as buth a cognitive teol and an effective PSS, there is
likely to be a number of expectations built intw this research programme that
neexd to be acrounted for before data analysis can proceed. In particular, the
design intention that the LIS would aperate as both cognitive tool and PSS
prejudges a number of issues which may not be supported by the data; and it
may become evident that the LIPS operates neither as an effective cognitive tool
or PS5 for novice teacher education students,

In particular, a rescarch arientation central to the investigation of the LPS, and
indeed, to its development and implementation, is that it's use would result in
individual students creating better quality lesson plans, and more efficiently (ie.
more gquickly}, than they do by pen & paper means. In this context, there was a
need to obtain data early on in this programme, that indicated the LPS can not
only vperate as a P55 but that it can specifically improve or support
improvements in students’ lesson planning performance skills.
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Indeed, although conceptually it is relatively simple to obtain measures to test
this notion as an hypothesis in an experimental design, the complexity of a PSSin
terms of the ways and contexis in which it might be used, make it difficult to
isolate the effects of the use of the system on performance alone, of even to
compare alternative ways of completing the same task (Collis & Verwijs, 1995).
However, it is sumewhat vasier to describe the actions ur behaviours, and the
cognitive strategivs that originate these behaviours, that students employ in
making use of the system. Indeed, Barker and Banerji (1993) point to the value of
doing this, when they suggest that any evaluation of a 1’85 should make account
of task exveution in terms of ils context, the use of resources available to perform
that task, and the skill and knowledge levels required by the task in relation to

these possessed by the user.

In this context a quasi-experiment was conducted, after an approach followed by
Barker and Banerji {1995), to map the use of the LPS in terms of context of use,
types of user and system resources made available. Two groups of potential
participants were identified—a novice (N} and an expert (E) group, Both groups
were created from first year and third/ fourth year students, respectively,
currently studying Education full or part-time, as part of either a three-year or
four-year degree program. The expert and novice groups were self-selecting and
differentiated by students’ experience with lesson planning, as well as by their
own individual perceptions of their lesson planning skills. Thus, expert students
could be deseribed as students who had completed 2 years or more of an
education degree course; whereas novices were those who had completed 6
months or less of the same course; expert students were those who perceived
themselves as ‘very capable’ in lesson planning; novices were students who
considered their lesson planning skills as "poor’ or ‘non-existent™. In this
process of selecting students fo participate, it was put to all potential participants
{in writing and verbally) in this pilot study, that they would be expected to use
the LPS as a computer tool to help them develop their lessan planning skills over
a two week period at a central location (ie. a computer laboratory) at the
universily, in preparation for professional practice (where lesson planning is a
required and assessed perfarmance skill of the students), In addition, it was
made clear to these students that use of the LPS would not, in any sense, be

1 These self: were und by students using a 5 point Likert Scale clneslionnairc.
designed to assess studenls’ perceptions of their lesson-planning perfarmance skills,
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regarded as part of their ‘normal’ studies, and not influence any: part of their
assessment in their Education course, It was alsa clarified, again in both a verbal
and written invitativn to take part in this study, that experience with the LPS
would not preclude students undertaking ‘normal’ preparation for professional

practice as part of their course™.

There was a total of 12 studeats whe identificd themselves as suitable
participants in tiw selection prosess: four of these fitted the criteria for the ‘expert
greup’, and eight fittend the eriteria for the ‘novice group™. Of these, all students
were invited to participate in using the L%, although data were collected from
only eight studenis in 1otal Gie. four ‘experts’; foor ‘novices’), All students were
initially tutored in the use of the LIPS, to the paint at which they felt comfortable
with their skill in the use of the technalogies {ic. cumputer and software use)
This point of “comfort’ was self-determined and reached without interference in
the decision-making by the tutor {iv. the researcher). In all cases, students
advised the tutor that they had reached this peint within about 40 minutes of
continued use of the LIS, and vver one sitting (ie. all students were tutored

together and in ene laboratory).

Students were then asked to use the LIS to plan at least four lessons, over a
pericd of two weeks—lesson plans that might be implemented in placement
scheols that students would be assigned to in later weeks™ All students were
recorded by use of video camera, in their completion of four Jesson plans using
the LP’5; and taping occurred, for ali students, over the first bwo and last two

days of the twu week period. This was to maximise the chances of collecting a

= Instruchion in lesson planting, is, in fact, only oifered b studenls as past of a more general
approach b the practice of classrom leaching, Specific preparation for prafessional practice is
provided fur students during a two-hour period, where espectations for drawing up Jesson
plans are deseribed. There is s eaplicit ksson planning skill development in studenls st apy
part nf their furmal course in the Education degree, evoept as part of incidental teaching whilst
un professivaal practice.

M There were o arrespund ing, critesia for e pert’ and “novice” groups: () Expest students had
compleled 2 years or mure of an Education degree coursy; whereas novices had completed 6
months or less of the same courss (i) Expert students perceived themselves as 'very capable” in
lesson planaing: nuvices considered thetr lesson planning skills as ‘poor” or ‘non-eaistent’,

AN AT students were invited 1o parlicipate in using the LIS to provide for equality of

nprununit)u Indeed, it sevmed sutmewbat upethical and unfaie b invite sludents to participate,

wnly to deny same of the volunteers an opportunily to engage in an experience that might prove
19 b buth advantageous and fun.

¥ Inthe final analysis, students who were in the "expert group’ and who provided data for this
sludy, were randumly chusen at will by the reseascher.,

At the lime of student participation, individual students all knew their placement scheols, as

well as the year-group of children they would be teaching, Same sludents even visited their

supervising class teacher over the two week perfod of this study, feeding various elements and
factars into thelr lesser planning, induding subject themes, broad capabilities of 1he children
they would be teaching,, cte.
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range of data for each student, that might reasonably be expected 1o demonstrate
a development in lesson planning skills, with the expectation that in
performance, these skills, for each student, would become more refined by the
last tww days af the study. Students were encouraged to make greater use of the
LIS, but this went unubserved amd unrecorded.

The pusition of the researcher in this study has been fully desceibed earlier, in
Section 4—bricily. this included operation of the video camera, and as such
participant observation (Hopkins, 1955). The videw cameras set-up for this study,
were positioned to obtain a view of the computer screen and a pastial view of the
computer kevboard, for each student. In two cases of data collection, two
cameras were used simultancously, and as a pragmatic response to difficulties in

timetabling individual and separate data-cotlection sessions.

The videv tape fuotage for each student and cach session using the LPS, was then

subject to coding and analysis by the researcher. This process invelved:

. monitering sl recording student use of various compeaents of the LPS during the
completivn of a lesson plan, differntisting between use of perfermance and
insteuctional components; and,

. delermining the total time tiken to complote each lesson plan,

Finally, each of the lesson plans produced by the noviee and expert
student-teachers was subject to a descriptive evaluation and consequent grading
by a lecturer in Education at Edith Cowan University. The criteria and outcome
statements used te guide the assessment of each student’s lesson plans are fully
described in Tables 5.3 and 5.4, further on in this Section {see: Results—lesson plan
products), and also in Appendix C. These criteria and outcomes were articulated

into six gradues for use in this research programme:

L Quistanding {A);

. Cutstanding (B);

. Highly Competent (C);
. Highly Compulant (D);
. Competenl (E);

. Unsatisfactory (F).
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Presantation of data

The results for this pilot study are presented as data represented in tabular and
figure formats, for bath groups of students. One type of graph has been used to
represent bwo data types: line charts are used to represent, {i) the degree of
student interactivity with both instructional and performance interactions; and,
{ii} the time taken for students to complete the lesson planning tasks using the
LS.

Line graphs are fogically applivd to data of a centinuous type, fo indicate change
over time; whereas bar graphs, for enample, are applicd o non-continuous data,
to indicate a given value at vne point in time. However, in this case, line rather
than bar graphs have been chosen to represent non-continuous data types (ie. the
number of interactions in cach of four tasks, and the individual times taker to
complete them), te better track the nature of the expected change in student
use-behaviours and cognitive strategies, over time. That is, there was an
assumption made in this research programme, that it would be possible to detect
change in student use-behaviours and cognitive strategies in their completion of
lesson planning tasks, over titne. Furthermore, that there was likely to be an
interaction between students” use of performance and instructional components
in the LPS, over the periad in which the LPS was used to complete a number of
lesson planning tasks. Thus, it is argued, the nature of the expected changes and
the point in time of the interactions in students’ use-behaviours, can be butter

represented when the data is presented in the form of line graphs.

Resulis—novices

These results were used to provide an indication of the operational effectiveness
of the LPS as a 'S5, for both novices and uxperts in lesson planning; and further,
helped to guide and validate the nature and the direction of the main study.

For students N1 and N2, there was evidence of a gradual and sustained decroase
in all measures taken—the number of interactions with the instructonal
compaonents [N1: 27-8, or 70.3%; N2: 25-9, or 64%]; the number of interactions
with performance componaonts [N1: 20-14, or 50%; N2: 20-12, or 40%]; and the
time taken to complete a single lesson plan {N1: 40-19, or 52.5%; N2: 46-17, ot
63%], {(see Tables 5.1.1 and 5.1.2). These results suggest that these two students
developed strategies in using the LPS, that are efficient and were refined over the
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two week period used to collect this data. Indeed, for both students (N1, N2) the
time taken to produce the third and fourth tesson plans might be evidence of
these students finding the optimum strategies of effective use—after witnessing a
rapid decrease in the time taken to produce the first bwo lesson plans, the tme
taken to produce the last bwo lesson plans appears to have stabilised at
approximately 18-19 minutes.

Table $.1.1. Novice studant N1: Lesson plany 1—4.

Novice student N1
Lesson plans | LPS componenis
Insirugtion - Perfarmance Time {mins)
u . 27 . 20 40 |
5 2 A T 7 2
3 AT w®
L4 B | 10 19 .

Tabie 5.1.2, Hovice student N2: Lesson plana 1—-4,

Nowice sludent N2
Lesson plans LPS components
Instruction  © Performance Time {mins)
X : P 20 4
L2 15 i 20 37
L3 12 , 14 18
L4 L] r 12 ir

Correspondingly, there was evidence of a decrease in the number of interactions
made with both the performance and instructional components for students N1
and N2, the most substantial parts of the decrease occurring over the ficst and
second (for instructional components) [N1: 27-18, or 33.3%; N2: 25-15, or 40%|,
and third and fourth (for performance components) lesson plans [N1: 17-13, or
20%; N2: 20-14, or 30%]. Furthermore, the relationship behween student
interactions with performance components and student interactions with
instructional components, was reversed over the four lesson plans created.
Initially, each of the students, N1 and N2, interacted more with the instructional
components of the LP5; but by the fourth and second lesson plan, respectively,
this pattern of interaction had been reversed, with students interacting more with
performance companents.

Page 120



S TIOK S Pigy sty Accounting for the LPS au PSS 2nd cogritive tool

m -
25
220 ——LPS components
-% 15 Instruction
a —8—LPS componenis
L0 Performance
5
0
L1 L2 L L4
Lesson Plans

Figure 5.1.1. Nowice student N1: Lesson plans 1—4,

Figure 5.1.1, clearly shuws how for student N1, there was an jnteraction bebween
her use of instructional and performance components in the LPS, which occurs
between the third and fourth lesson plans. This interaction in th2 data indicates
that it is at this point the student experienced use behaviours, perhaps indicative
themselves of cognitive strategies, that are likety to reflect expertise in the task
and jts domain. Figtre 5.1.2, shows that for student N2, a similar interaction in
the data occurred at a much varlier level, and was sustained thereafter. The
interaction occurred between the first and second lesson planning tasks,
indicating that this student developed expurt use behaviours in the domain and
the task, at a much earlier point that student NI.

£ —#—LP5 components
5 ingtruction

4 —8—LPS componenls
g Performance

Lesson Plans

Figurs 8.1.2. Hovice student N2: Leszon plans 1—4.
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The same general patterns are in evidence with both students N3 and N4,
although there are also important differences (see Tables 5.1.3 and 5.1.4). For
example, for student N3, the time taken to produce the fourth and final lesson
plan was greater than that to praduce the first (y one minute}; and whilst
student N experienced a progressive decline in the amount of time taken to
produce the first three lesson plans (the preatest proportion of this decline being
between the sucond and third lesson plans), there was a slight increase in the
time taken to the fourth lesson plan, over the third lesson plan (an increase of two
mimutes).

Table 5.1.]. Hovice student 83: Leason plans 1—4.

Novice sludent N3 !

Leason plans LPS components )
I instuclion T Performance  Time {mins) |

L I 14 . 22 23 |

! -

e 9 1 i3 CR

L3 | 12 IT 10 12 '

el | ] i 8 24 ‘_}

Furthermore, whilst again we can see a gradual decrease in the interactions with
both instructional and performance components of the LPS for students N3 [N3
{instruction): 14=3, or 78.5%; N3 (performance) 23-8, or 65.2%], and N4 [N+
(instruction}: 16=3, or 81.25%; N4 (performance} 19-9, or 52.6%] over the four
lesson plans, it would seem that for both students, that there was no reversal in
their respective patterns of interactions with performance and instructionat
components.

Table 6.1.4. Novice studsnt Nd; Leason plans f—A.

Novice sludent N4
"Lasson plans LPS components T
— fnstruction | Performance ~  Time {mins) |
K % ] EY
a L2 10 !-'__'T--. 7 R
L3 13 ] 12 14

L4 3 T“' 9 [ )

That is, for these students, interactions with pecformance components

outstripped interactions with instructional components for all lesson plans
produced here (although there is a slight anomaly in this pattern in lesson plan
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three, for both students N3 and N4, where the number of interactions with
performance compunents momentarily dips below the respective number of

interactions with instructional components).

8 B

o

Instruction
—8—LP5 componenls
Ferlormance

ey
[=]

Inleractions

o

=

Lasson Plans

Flgure 5.1.3. Novice student N3: Lexson plans te=4.

Figure 5.1.3, shows how for student N3, there were two interactions behween his
use of instructional and performance compunents in the LPS, which initially
vecurred behween the second and thied lesson plans, and again just after the third
lesson plan, These two interactions in the data, being very close together, suggest
only a fragile and unsustained change in use behaviour un the part of student

N3. Figure 5.1.4, shaws that for student N4, similar interactions in the data
occurred at the second and also immediately after the third lesson planning

tasks. The implication of thuse two interactions for student N4 is of the same
order as those for N3, namely that the apparent change in use behaviour is fragile

and unsustained,
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10

Inleractions

o

—e—LP5 camponents
Instrugtion
—8—LPS componenls

Performance

(=]

Lesson Plans

Figure 5.1.4, Havice student K4: Lesson plans 1—4.

In caleulating a mean value for numbers of student interactions (for N1, N2, N3,
N4} with both performance and instructional components, and for the time taken

to produce the lesson plans, we find that:

(i} the pumber of interactions wilh perfermance componenls is equal to or greater

Ihan the inleractions sith instructional components, apart from a slight reversal in

this patlern al the thied lesson plan:

fii)  there is a gradual and sustained decrease in the numbers of all interactions;

(i}  there is a sustained decrease in the time lken o produce the first three lesson
plans, with a slight carreclion to this paltern in the fourth lesson plan, representing

an increase of three minutes over the third and fourth lesson plans. (See Table

5,1.3).

Tabie 5.1.5. Mean uss of LPS far Hovice students N1—H4.

Mavice studenis N1—N4
Lessonplans | " ""LP5 compdnents )
.I Insluction | Performance Time (mins)
L H 1 2 35
T el T e T
L3 13 12 16
L4 i 6 10 ! i9

Figure 5.1.5, demonstrates that twa interactions occurred in the composite data
representing all students, N1-N4; and that these interactions occurred
immediately prior to and following, lesson planning task #3. This pattern might
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suggest that, when taken together, the changes in the use behaviours of the
students is unsustained, momentary and therefore, significs little concerning the
development of expertise in these novice students.

—4$—| PS5 components
Inslruction

—8—FS components
Performance

tnieraclions

L1 L2 1.3 L4
Lesgon Plans

Flgura 51,5, Maan Interactions in the LPS for Novica students N1—N4.

It does seom to be apparent, however, that by lesson planning task #4, there is on
average, for all students, an increasing divergence behween the number of
performance and instructional interactions, marked by a growth in the former
and a decline in the latter. This could suggest a development of expertise in
cognitive strategies, something which would be more apparent perhaps in
subsequent lesson planning tasks (ie. where mare than four lesson planning tasks
are completed},

Indeed, at this stage in the research programme, it was apparent that with
additional data it would probably be possible te validate this suggestion. For
example, additional data concerning the various types of components used
within the broader categories of pertormance and instruction, would be likely to
reveal mare about students’ cognitive strategies underpinning their LPS use
behaviours. Similarly, interview data would be likely ta reveal more about these

strategies.

Figure 5.1.6, shows the comparative patterns in the temporal data representing
all lesson planning tasks and all students. For the most part, the individual
student patterns are similar, with a gradual decline in time taken to complete the
tasks, between the first and second {esson plans (with the notable exception of
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student N1); a steeper decline between the second and third lesson plans; and
finally, a levelling or slight incline between the third and fourth lesson plans. The
great simitarity in these patterns suggpests that whilst all students worked ata
different pace, a convergence occurred at lesson planning task #3, where all
students took approximately the same amount of time to complete the task (ie.
the standard deviation from the mean at lesson planning task #3, was minimal).
Furthermore, this convergence in the data was maintained for lesson planning
task #4, where again, all students tosk about the same amount of time to
complete the task,

—&—Nfstudent 1

&
E —\—MNfstudenl 2
; Nistudeni 3
E = - Nfstudenl 4
=

——Mean {N1-Nd)

L1 L2 L3 L4
Lesson Plang

Figure 5.1.6, Time taken lor task complelion In the LPS for Mavies students N1—N4.

Discussion

There are a number of ways in which the findings described above might be
explained. [n the first place, the patterns evident in the results are not likely to be
attributable to a process in which students sought and gained a satisfactory skill
level in using the LIPS over the perind of the four lessen plans. All students had
reported themselves as having achieved appropriate and satisfactory skills in
using the LIS, prior to attempting planning the lesson plans for which data has
been callected here, The patterns evident in this data are not consistent across all
four students, although it is apparent that for these students, as novices in lesson
planning:

{i}  thetime taken to produce lesson plans with lhe LPS decreases with its use;
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(i)  there is a substantial decrease in the number of interactions made with both
instructional and pecformance components of the LIPS, over the production of at
least four lesson plans;

(i) the mean ratio of student inleractions with instructional compenents and
performance components in the LPS, is equal or near-cqual for the first three
lesson planning tasks (fe, 21:21, 13:15, 13:12), before being weighled towards

performance related interactions in the completion of the final lesson plan {ie. 6:10).

These resulls suggest that novice students initially use the LPS for instructional
support in the complution of a lesson plan, before committing that instruction to
memery as learning, to concentrate more on using the LIS to perform the task of
lesson planning, Also, that over a certain period {in this case, two weeks and four
lesson planning tasks) there is some stabilisation in the process of use of the LPS,
both in terms of moving towards greater interactivity with performance
functions in the LPS, and at the same time, finding an appropriate amount of
time to take to produce a satisfactory lesson plan,

Howvever, the patterns revealed in the numbers of interactions with various types
of components in the LPS, and in the time taken to produce lesson plans using
the LPS, are limited in value, They provide insights into patterns of behaviours
when using the LIS, of student-teachers as novice lesson planners; and in this
limited sense they might also serve as nascent indications of the cognitive
strategies being developed by students in using the LP°S to plan lessons.
However, it was necessary to obtain additional data, such as interviews, and
greater detail in existing informational data regarding students’ usage of
particular components in the performance and instructional categories in the
LIS, to confirm and explain the existonce of these cognitive strategies in students.
Whilst additional data were not collected in this pilot stage, it was collected in the
main study {paris ] and [[—see Sections 6 and 7, respectively).

Results—experts

For those student-teachers who were designated as possessing expertise in
lesson planning, the development of use behaviours or strategies was more
cansistent, progressive and naticeably different to the experiences of the novice
students. In all cases (E1, E2, E3, E4), students very quickly reduced their
interactions with instructional components of the LPS [E1: 15-5, or 66.6%; E2:
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16—, or 754, E&: 13-2, or 84.6%; Ed: 16-0, or 100%], (see Tables 5.2,1-5.2.4), Three
of these students made the greatest reduction in these interactions, behween the
first and second lesson plans; whilst a fourth student made a similar reduction by
the third lesson plan.

Table 6.2.1. Expart student E1: Lesson plans 1—4.

Expert student E1
Lessan plans ] LPS componenls
I Insiruction i Psrormance Time (mins)
K] 5] 18 %
L2 : 9 ' 14 14
L3 4 12 15
L4 |3 a 19

The same students reduced their interactions with purformance functions
somewhat more gradually [EL: 14-8, or 42.85%; E2: 17-9, or 47%; E3: 16-5, or
68.75%; E4: 17-6, or 6-L.7%), {see Tables 5.2.1-5.2.4}. In particular, the most
significant reductions in these interactions had been made by al! students by the
third or fourth lesson plan, Interestingly, the time taken to produce a lesson plan
did not reduce consistently for all students; and more significanily, three out of
the four expert studeni—teacher lesson planners, actually increased the ime taken
to produce a lesson plan, between the first and fourth lesson plans.

Table 5.2.2. Expert student EZ: Lasson plans 1=4.

Expart student E2
Lesson plans “ifs companenls
Inslruction Performance Time {mins}
L1 16 17 ' 18
] 5 15 T
L3 0 16 ' 17
La ! 3 g %

Students E2, E2 and E4 cach registered no interactions with instructional
components for either lesson plan 3 (E2, E3) or lesson plan 4 {E4), (see Tables
5.2,.2--5.2.4). Furthermore, the number of interactions with performance
components is always greater than interactions with instructional components
for all expert students, apart from a slight reversal in this pattern in the
completion of the first Jessen plan, for student E1, (see Tables 5.2.1-5.2.4).
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—#—LP5 compenenls

H

£ Ingiruction

[ ~8-—|PS componenls
2 Parformance

IR L2 L3 L4
Lessen Plans

Figure £2.1. Expart student E1: Lesaan plans 1w=q,

Figure 5.2.1, clearly shows how for student E1, there was an interaction between
her use of instructional and performance components in the LPS, immediately
after the first lessoning planninyg task. This early interaction in the data indicates
that the student adopted a use behaviour, perhaps indicative itself of cognitive

stratepy, that reflects the application of expertise in the task,

—&—LPS components
Instruclion
—a—LPS components

Perigrmance

Interactions

L1 2 L3 L4
Lesson Plans

Figure 5.2.2, Expert siudent E2: Lesson plans $—43,

Figure 5.2.2, shows that for student E2, a similar interaction in the data did not
oceur, although the close proximity between the starting numbers of interactions
in instructional and performance interactions, at lesson plan #1, as well as the
direction in the patterns in the data thereafter, might suggest an interaction in the
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data pecurred prior to the first lesson planning task—that this student adopted, in
practice, expert strategies from the beginning.

Table 5.2.3. Expert atudant E3; Lossan plana femd,

Exparl student E3
Lesson plans LPS components ;
Insiruciion Parformance | Time (mins)
L1 13 16 . 25
L2 12 16 20
L3 ] 12 15
L4 2 | 8 16

The ratie of interactions betsveen instruction and performance components for all
expert students is similar by the fourth lesson plan, although with a slightly
larger rativ weighted in teems of interactions with performance components for
student E4 [El: 5-8; E2: -1-9; E3; 2-5; E4: 0-6], {see Tables 5.2.1-5.2.4).

Table 5.2.4, Expert siudent E4; Leaxan plang {e-d,

Expef student E4
Lesson plans LPS companents
Inslruction Perormance Tima {mins}
L1 5 17 12
L2 [ 19 20
L3 -] 10 15
L4 | [{] ] 20 ]

Figures 5.2.3 and 5.2.4, demonstrate similar use behaviours, for students E3 and
Ed, as does Figure 5.2.2, for student E2. For example, for both students, E3 and
E4, the starting numbers of interactions in instructional and performance
interactions, at lesson plan #1, as well as the direction in the patterns in the data
thereaiter, suggest that these students aduptled, in practice, expert strategies from
the beginning.
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—&—LPS components
Instruction
—B=—LPS components

Performance

Imeractions

Lesson Plans

Figure 5.2.3. Experl student E3; Lesson plans 1=4.

g —e—LPS compenenls
] Instruction

E —8—LP5 companents
E Perormance

Leszon Plans

Figure 5.2.4. Expert student E4: Lesson plans 1—4.

In calculating a mean value for numbers of interactions with both performarnce
and instructional components, and for time takun to produce the lesson plans, for
all expert students {E1, E2, E3, E4—see Table 5.2.5; and Figures 5.2.5 and 5.2.6),
we find that:

{i)  the number of interactions with performance components is alays grealer than
inferactions with instructivnal components, for all lessons planned using the LPS
(except for student Et in lesson planning task #1, where there is a use ratio of 14:15
interactions, slightly in favour of instructional camponents);

{ii) there is a gradual and sustained decrease in the numbers of interactions, for both

instructional and performance campanents;
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{iii) the average lime taken ta produce the four lesson plans remained very similar at
abaut 17—21 minutes, wilh an increase in this attribute between the first lesson
planned (19 minutes) and the fourth lesson planned (21 minuies), (see Table 5.2.5).

Table 5.2.5. Mean use of LPS for Expart studants E1=—Ed4.

Expart sludenls E1—E4
Lesson plans LPS components '
Ingtruction Parformanze :  Time {mins)
[R] 15 18 ’ 19
2 g 16 _ 12
L3 3 13 17
L4 3 ki 21

Figure 5.2.6, shows the comparative patterns in the temporal data representing
all lesson planning tasks and all students (E1-E4). For the most part, the
individual student patterns run in the same direction, with a gradual decline in
time taken to complete the tasks, behveen the first and second lesson plans {with
the notable exception of student )i4); and between the second and third lesson
plans (with the notable exception of swdent E1).

—4—LPS components
Instruction

—&—LPS componenls
Performance

Interaclions

Lessen Plans

Flgure 5.2.5. Maan Intaractions in the LPS for Exporl students E1—E4,

As with the novice student lesson planners, the patterns then change, and there is
an incline in the data between the third and fourth Jesson plans {apart from
student E1, for whom the data remains constant). Again, as with the novice
student lesson planners, a convergence occurs in the data at lesson planning task
#3, where all students took apptoximately the same amount of time to complete

Page 132



BECTION 5 Pilet study Accaunting for the LPS as PSS and cognitive lod!

the task (fe. the standard deviation from the mean at lesson planning task #3, was
minimal). Furthermore, this convergence in the data was maintained for lesson
planning task #4, where again, three out of the four students (excepting student
E2} took about the same amaunt of ime to complete the task.

—4—E/fsludent 1
—8—E/sludent 2
Efstudent 3
-~¥— Efstudant 4
—M=-pean (E1-E4)

Time (mins}
o o M
th o th [=]

L1 L2 L3 L4
Lesson Plans

Flgure £.2.8. Time taken for task eamplation in the LPS for Expert students E1—E4.

Discussion

It appears that the expert students quickly discarded use of instructional
components in the LPS, and even experimented with having no interactions at all
with these components, This might suggest that after initial explorations into the
nature and uxtent of the instructional components, these expert students formed
the opinian that thuir access was not necessary in the production of satisfactory
lesson plans. The pattern of use of performance camponents was more consistant
aceoss all students, reducing most dramatically by the fourth lesson planning
sessian. It is perhaps possible to infer from this data that by the fourth and final
lesson plan, each student had evolved an efficient strategy to produce
satisfactory lesson plans. Moreover, a corresponding increase in the time taken to
produce the fourth lesson plan could suggest that these students are taking more
time to think about their lesson planning task, rather than using this time to
operationally interact with the LPS. With additional {interview and component
use) data it would, perhaps, be possible to confirm and explain these
suppositions about students’ LIS usage and corresponding cognitive strategies in
their lesson planning tasks.
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Comparing the results for novice and expert students, it would appear from the
interactions data alone, that by the fourth lesson plan, both sets of students were
performing the task in almost the same way, with similar levels of interactivity
with instructional and performance components of the LIS, and approximately
taking the same amount of time to complete the task, This does suggest that by
use of the LPS, novice students finally developed strategies or approaches for
preducing satisfactory Jesson plans that resembled those of the expert students. 1t
seems, especially from the novice student data, that with further use of the LPS to
preduce more lesson plans, over and above the four tracked in this pilot study,
we might witness an vven closer aligrunent in novice and expert students’ use
strategies.

Results—lesson plan products

All lesson plans created by both novice and expert student-teachers (as lesson
planners), were subject to grading, in this instance, by a lecturer in Education at
Edith Cowan University who teaches lesson planning. The criteria and outcome
statements used to guide the assessment of each student’s lesson plans are
described in Tables 5.3 and 5.4, below, and alse in Appendix B. The criteria were
taken from an internal document published for the guidance of university
supervisors, school principals, teachers and student-teachers¥, and adapled on
the advice of, and collaboration with, a senjor lecturer in Education at Edith
Cowan University; these criteria and outcomes correspond to six grades used in
this research programme:

. Oulstanding {A)

. Quistanding (8%

. Highly Competent (C);
. Highly Compelent (D}
. Competent {E)

. Unsatisfactory (F).

The process of adaptation was necessary to provide a tool by which lesson plan
assessments could be standardised, since such a tool was not already available,
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Tabia 5.3, Levson planning asssasmant Criterin

Critens - o Marks

L}

Unsalisfactory Incomplete lesson planning, by omission of objeclives, instructional

methods andfor avalualion process.

Demonstrates an inadequate knowledge of planning fer {eaching a .

lesson.

+ D trales poor understanding of the relaled processes in
plarning a lesson {ie. staling lesson ohjectives; crealing metheds by
which these objectives can be mel; evakatng lzaming),

L}

Compatent

Flans siraighl forward fearming experiences tharaughly and clearly.
Atlends lo effective pre—lasson orgamsalmn

Demt an dge of content in planning
learning experiencas.

Specifies objectives {cognilive, aflective, psychomator) in terms of
what the studenls will leam.

Selecis lsaming resources and sliuctures the environmenl (6.
group-wark) 1 contnbute to the achievement of leaming cbjectives. E
* Plans appropriate i} gies for whole class or single group
teaching.

Oemonsirates appropriate ummg inlesson plans.

Plans for evaluation in at wilh | 3 objectives, using
basic techniques such a5 chservation, quesllonlng discussian,
supervision and teacher/sludent marking. _

-

L}

Highly Plans related leaming experiences actoss more than one subjert to ™|
Compelant develop a skill, topic or theme.

Plans more complex leaming experiences, D
Plans learning contenl te reflect multiculturalism, where this Is
apprapriale.

Plans lor 1eaching strategies which p F ving and
creativity.

Allows Tor modifications 1o iessan as a result of [asson evaluation.
Flans for evaluallon in accordance with leaming objeclives, using c
basic lachniques such as observalion. questioning, discussion,
supervision and feachar/student marking.

Plans for coherenl « isalion and conlinuily of ing
EXperiences over an extended periad of lime.

Struclures obiectives which reflect progressian in leaming over a
5eries of learning experiences. B
Planning reflecis the special needs of individuals andfer groups.
Plans 1o use terching strategies Tor multiple groups within a class.
Plans lor multiple leaming experiences wilhin & single environment.
Plang for specific slralegies to cater for sludents wilh special needs.
Plans for use of a variety of resources and media in a single leaming
experience. A
Plans for evalualion in accord wilh leaming objeclives, using
advanced lechniques such as raling scales, crilerion agseassment,
diagnoslic lests and sludant self-assessment.

Outslanding

L] L}

¥ Faculty of Eduenlion Professfonal Teaching Prograime 1997 Early Childhood, Prmmq‘. Secondary.
Guidelines for Principais, Teachers and Assistanit Teachers. Edith Cowan University. Internal
Duocument M876-12-96-1800.
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Table 5.4. Studant-teacher in ralatlon to ketson planning akilla

Competenl

Highly
Compelenl

Cutslanding

Student Qutcomes,

Plans an appropriate and functional lesson, which is appropriately timed;
displays an understanding of lesson conlenl 10 be taught: has one or mere
objactives describing what students are expected to leam as a resull of the
lesson; and demonslralas an awareness of (i) checking for student learning, and
{il} checking for sell-performance,

Plans a lesson which may ba one par of a wider leaming experience; plans for
use of more than ena instructional lechnigus in a single leaming experience,
uses a rangs of resources and media ingfully, and damy uza of
ane or more evaluallon technlgues, formal and informal.

Damenstrates appropriale pfanning for a range of student abilities, progressive
learning over 8 number of objectives, exlended learning experiences and morg
complex lessons. Evaluation planning displays a personal belief system about
how evaluation is an integralive part of Lhe teachingfearning process. Specifies
elements of lgaching skills {25 pan of selt-assessment} which wlll be given
special consideralion,

Data, representing the grades for novice student-teachers’ lesson plans over four
lessons, are given in the Table 5.5.1, below. The data in this table suggests a
definite progression in lesson planning skills over lesson plans 1—4, for two

novice students (N1, N3); and an unsustained development of skills for the
remaining hwe students {N2, N4). Far these first bwo students (N1, N3), there is a
development in lesson planning skills that moves them between two major

grades, from Compeltent to Highly Competent (ie. from grade E to D/C).

Tagle 5.5.1. Novice siudanis N1-N4; Grades for lesson plans 1—4,

Novice Studenls
Lesson plans ' N1 NZ N3 N4
K] TTTTE - E E ]
L2 D E c c
(K} D [+ D ; D
e, ¢ E ) 5 )

Data, representing the grades given for expert student-teachers’ lesson plans

over four lessons, are shown in the Table 5.6.1, below. The data in this table

provides a somewhat mixed picture, and in this context is similar to that for the

novice student-teachers. For two expert students {E1, E3), there appears to be no

change in lesson plan quality, with one student (E1) outputting four [esson pians
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each graded as Quistanding (B/A); and the other student (E3). producing three
out of four lassen plans graded as Outstanding (B). A third student (E2),
produced threr lessan plans graded as Highly Competent (C), but only after
creating an Quistanding lesson plan (B) at their first attempt. A fourth student
{(E4) appears to have demonstrated a consistent development in lesson planning
skills, moving their geades from Highly Competent (C) to Outstanding (B) over
the four lesson plans.

Tabla 5.6.1. Expert studant E1: Grades for lesson plans 1—4,

T Exper Studenis
Lesson plans E1 E2 E3 E4
L1 2] B B c
L2 B C B c
) A c c B
L4 B c B a8

Broad comparisons between the data in Table 5.5.1 and 5.6.1, suggests that the
LPS has allowed novice student-teachers to enhance the quality of their lesson
plans over a relatively shart period to time; and that it has not served to stifle or
atherwise hinder the quality of the lesson plans produced by the expert
student-teachors. We must, of course, bear in mind that student-teachers can be
expected to enhance their skills in any complex task, if practiced repeatedly over
a period of time, due to a natural maturation process in the task (Cohen &
Manion, 1985, p. 194).

Discussion

Whilst there js some evidence, in this pilo! study, of novice student-teachers
using the LPS to move thejr lesson planning skills towards (if nat reaching) the
level of their expert counterparts, over only four lesson plans, we should not read
too much into the results, Certainly, the data are limited in value, since all
students might be expected to show some development in lesson planning skills
over a two week period, as o natural result of sustained practice in the task.
Moreover, the degree and consistency of the changes in lesson plan quality over
the four lesson planning sessiens for novice student-teachers is, despite being
positive, somewhat fragile. [t is necessary to obtain other data to help validate
and oxplain the nature of the apparent trends seen in this present data. Also, it
wauld be desirable to obtain an extended sample of data revealing the quality of
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lessan plans produced by students, to allow observation of apparent trends in the
data over more time and more tasks. Both these limitations in the pilot study are
addressed in the main study, and in particutar, the second partof the main study
(see Section 7).

However, despite the limitations in the data provided by this pilot study, they
did suggest that the use of the LPS by novice student-teachers over a two-week
period, led to developments in lesson planninyg skills, to the extent that these
students bogin to move towards a similar (but not equal} skill level, to those of
their expert student-teacher counterparts. When, in addition, this data are related
to the interactions and temporal dala sets, there dous appear to be a significant
convergence in the data overall, For example, it was seen that by the fourth
lesson plan, both scls of students (novices and experts) woere performing the tasks
in almost the sama way, with similar levels of interactivity with instructional and
performance components of the LPS; and furthermaore, both sets of students were
taking approximately the same amount of time to complete the tasks, That is, all
data taken together in this pilot study, tentatively sugpests that by use of the LPS,
novice students developed skills in producing lesson plans that moved them

towards experlise.

Conclusion

The results for this pilot study provided an indication of the operational
effectiveness of the LF5 as a PS5, for both novices and experts in lesson planning,
but particularly for novice student-teachers, There is an unequivocal and
convergent picture that emerges in the three types of data accounted for here,
(interactions, temporal and product data), that validates the LFS as a PSS, and
points to its potential in developing expertise in novice studeni-teachers,
learing and performing the complex task of lesson planning. However, a clear
indication arose in this study, prompling a need to abtain data that helps explain
and validate the apparent trends seen here, data that will provide richer insights
into how both novice and expert student-teachers use the LPS to develop
learning and performance skills in a complex task.

Fucthermore, whilst we have in this pilot study, data sets that reveal patterns in

stuclents’ use behaviours as perhaps being indicative of cognitive strategies
applied to the task of lesson planning using the LPS, only with additional data
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sets will it be possibla to identify these cognitive strategies that no doubt underlie
students’ use behaviours. The next two sections {Sections & and 7), then, describe
and analyse dala from a second o main study, which was designed and
conducted in two parts. Taken tagether, both parts of this main study were
formulated to:

. address the limitations revealed in the pilot study; and,
. callect more and dilferent lypes of data, to reveal more about students’ cognitive

strategies in using the LP5 for lesson planning.

Ins particular, both parts of the main study extended the numbers of tasks
completed by the students; and, in the second part uf the main study (see Section
7), also varied the circumstances in which the tasks were completed. For
example, the tasks in the second part of the main study were completed diring
the period of the students’ professional practice, rather than preceding it, as in
the pilot study. It was thought that the situations in which students would be
using the LP5 would have greater authenticity and therefore provide data of
increased validity, if the LPS was made available to students at a point of need,
and at times when students themselves would expect to complete their lesson
planning tasks on a day-to-day basis.
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SECTION 6

Investigation of the effects of the LPS: Main study |

Introduction

In the framework appropriated for this research programme, the main study was
intended to buil. upon the vutcomes and procedures of the pilot study and te
address its aiv rtcomings. Where the focus in the pilot study was largely upon
explori g 2 validating the ways in which the LIPS actually functivned as a PSS,
the &xous 2 the main study was to explain in greater depth and with increased
vaudit, how the LI'S is used by novice student-teachers to learn and perform the
complex task of lesson planning. [n terms of the rescarch orientations provided
for this programme, the main study addressed the third and fourth orientations:

3 Invesligate how novice student-leachers engage the instructional and performance
components in the LPS s produce a lesson plan.
4 Investigate the eifuctiveness of the LI'S as a S5 1o support ihe completion of lesson

planning.
[n this context, data were collected by video recording student’s use of the
various functions and features in the LPS, with the intention of identifying their

cognitive strategies and patterns in use, by considering such questions as:

L] which functions were used in the LPS;
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= whatwas the frequency of use of various funclion types (instruction cf.
pecformance);

. what action or sub-task was Lhe student performing in their use of cach of the
functions in the LPS,

Additional data were also collected by interview, where video tape recordings of
students completing their sixth and final lesson plans, were shown to the same
students to help stimulate recall of their strategies, approaches and thinking
processes engaged in their use of the LP5 to produce the lesson plans. Interviews
were conducted one-to-one, and comprised a serivs of open questions which
sought to identify how students perceived they completed the lesson planning
task; but mere importantly, probed why students performed and managed the
task in the manner they described. Interviews were held only once for each
student, and at the completion of the two-week use period. Therefore, students
were asked to reflect on the lesson planning task as a whole, also addressing the
notion of change gver time—did students think they changed their cognitive
strategies (how they used the LPS) over time; and did students change their
management of the task over time?

Also, as in the pilot study, the output of students’ use of the LPS was accounted
for, with each lesson plan produced subject to criterion and outcomes based
assessment, together with a measure of how long it tock to be produced.
Furthermote, an additional lesson plan produced by iraditional ‘pen & paper’
means, by each student immediately following their final use of the LPS, was also
subject to temporal, criterion and outcomes based assessment, and used to
ascertain the degree of skill and knowledga transfer in individual students.

Procedure

A procedure similar to that provided for the pilot study was followed here, with
the main study pccurring approximately one year following the pilot, and
therefore including students from a different cohort and year. Four students, two
male and two female, were identified to provide the focus for studying their
patterns of LPS usage over a two week period. These students were volunteers
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and self-confirmed novices in lesson planning®. [t was clarified, in both a verbal
and written invitation to take part in this study, that experience with the LPS
would not preciude students undertaking ‘normal’ preparation for professional
practice as part of their course™.

The studenls were tutored in the use of the LPS, to the point at which they feit
comfortable with their skill in the use of the technologies (ie. computer and
soflware use}. This point of ‘comfort’ was self-determined and reached without
interference in the decision-making by the tutor (ie. the researcher), However,
unlike the preparations for the pilot study, these students advised they had
reached this point after about 120 minutes of non-continual use of the LPS,
following two or, as in one student’s case, three sitlings, As in the preparations
for the pilot study, it was expected and encouraged, that these students in their
normal development of lesson plans for later use in leaching childzen, would tap
into support of any type, including peers and university supervisors soon to be
assigned to the students, for example. Any support given, of course, has been
documented for each student, and used to illuminate data analysis.

Students then used the LPS to plan a minimum of six lessons, over a period of
two weeks—and as in the pilot study, students were asked to produce these
lesson plans so that they might be implemented in their professional practice
placement schools {to which they had already been assigned). They were all
encouraged to make greater use of the LPS, although this use went unobserved
and unrecorded; howaver, studants were asked to keep a written record of extra
usage, and account for that usage when interviewed. Observational data were
collected by video camera recordings, providing a complete record of use of the
LPS for each student for each session of use. This provided data to determine

*#  As with the pilet study, these were Faculty of Education students in their first year of a four

{enr Education degred programme, who, In a five-point Bkert scale questionnaire, percelved
heir tlesson planning skills as "poor or ‘non—existent’. In the process of Inviting students to

participate in the research Emgmmmc. itwas ﬂ.ll to all potentia] pacticipants (in writing and
vertially), that they would be expected 1o use the LTS as o compuler tool ko help them develop
thelr lesson planning skills aver a two week period at a centeal location {ie. a comFuler
laboralory) at unlversity, in preparation for greofcssiunal practice Ewhere lessen planning is a
required and assessed performance skill of the students), In additlon, it was made clear to these
students that use of th LPS would nol, in any sense, be re&ardcd as part of (heir ‘normal’
studios, and not influence any part of thelr assessment in their Education course. The first four
students to verbally volunteer for this study were chosen: it was coincidental and of no
significance, that these studeats happened to be equally divided in gender.

¥ Instruclion in lesson planning s, in Ecl, only offered ta studenis as part of a more general
approach to the practice of classroem teaching. Specific preparation for professional practice is
provided for students durzing a two-hour period, where expectations for drawing up lesson
plans are described. There {5 no explizlt lesson planning skill develop ment in students at an
part of their formal course in the Education degree, except as part of incidental teaching shilst
on professional practice,
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students’ cognitive patterns or strategies in the use of the LPS, over time.
Individual follow-up Interviews conducted at the completion of the two week
period, helped determine how all students managed aspects of the lesson
planning task. Interviews were conducted one-to—one, and comprised a series of
open questions which sought to identify how students perceived they completed
the lesson planning tasks, and prebed why students performed and managed the
task in the manner they described. The sixth and final video tape recorded for
each student, was played back to the student at this point, to elicit a delayed
think-aleud procedure, acting as a prompt for each student to offer explanatory
comment on their actions and behaviours in using the LPS, over the whole period
of use. Interviews were held once for each student, and at the completion of the
two-week use period (ie. within 10 days of the completion of the final lesson plan
observed) so that students could also be asked to reflect on the lessun planning
tasks as a whele, addressing the notion of change—did students think they
changed their cognitive strategies (how they used the LPS) over the period of
use; and, did students change their management of the lesson planning task over
the same period? All interviews were recorded by use of an audio cassette
recorder, and later transcribed for use in analysis.

Further, each of the six lesson plans produced was evaluated by an expert lesson
planner (ie. lecturer or teacher), as a measure of product quality; and, a5 a means
of gaining an indication of the strength of transfer in students’ learning over
media, these lesson plans were then compared to a lesson plan produced by each
of the students by ‘pen & paper’ means, following their use of the LPS.

It had been anticipated, within a methodology of data saturation (Glaser &
Strauss, 1967, p. 67; Hopkins, 1985, p. 111}, that additional data might be
required, from either additional students and /or additional lesson plans
produced by the same shidents. However, it was found within the four students
and 24 lesson plans initially targeted, that data were already being repeated
sufficiently for patterns to be identifiable within this data. In this context,
additional students or the production or extra lesson plans were not required for
this study.

In all cases of data collection in this study, the target students used the LPS ata

central computer facility, based at Edith Cowan University, largely so that video
recording could be conducted and managed more fluidly. However, as in the
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pilot study, where students might request to use the LPS on computers away
from this central respurce, full support would have been made available (ie. help
in setting up the software and computer; and, access to the LPS), other than the
provision of oif-campus university computing resources. However, in the event,
no requests of this type were made by the student-teachers employed in this
study,

In recording students” use of the LPS, taping occurred, for all students, over both
weeks of the hvo week period (ie. no student was only recorded in one of the
wenks), Fusthermaore, similar to the vxperience in the pilot study, all students
were recarded producing at least ene lesson plan within the last two days of the
dlata collection period, to maximise the chances of obtaining data that might
reasonably be expected to demonstrate a development in lesson planning skills,
with the uxpectation that these skills would have become more refined by the
fina] stages of the professional practice period.

The same video taping procedure was followed as in the pilot study, where the
researcher, as operator of the video camera, was present at all video taping
sessions for all students. In this context, the researcher also operated asa
pariicipant abserver (Hopkins, 1985), helping students if and when they
requested it, both with operational use of the LPS and the compuier, as well as
with requests for support which addressed issues of lesson plan construction. All
interventions by the researcher, however, were only completed asa response to a
student request for support, and were recorded™ and referred to in analysis of
the data, if relevant.

In most cases of observation in this study, taping occurred of two students
simultanecusly. It had been clear at the pilot stage, that managing a timetable for
cbserving and recording 24 lesson plans or more from four students was
extremely difficult. This stucy proved be similar in this respuct, and students
often had to break and /or rearrange designated data collection periods®.
However, rather than beiny a disadvantage, students seemed to enjoy the
opportunity to work alongside a peer, and the situation seemed to engender a

* Interventions by the researcher wore recurded in terms of : (i} their frequEnl:{; for individual
students (il iheir nature (ie. whether bechnical or cantent related); and, (i) their specific
relationship ta particutar aspects of the LPS (je. Instruction ogxerfomnnce].

* Indeed, even in these circumslances, the data collection perlod had to be extended by bwa days,
toallow four students to praduce their final two lesson plans,
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more natural, social atmosphere for the students to work within. As in the pilat
study, each af two video cameras set-up for this study, were positioned to abtain
a view of the computer screen and a partial view of the computer keyboard, for
each student.

The viduo tape footage for each student and each session using the LPS, was then
subject to cuding and analysis by the researcher, involving:

. recarding student use of the variows components of the LPS during the completion
of a lesson plan, differentialing between use of performance and instructional
compuonenls; and,

* determining the total time taken te complele each lesson plan.

Finally, vach of the lesson plans produced by the student-teachers were subject
to a deseriptive evaluation and consequent grading by a lecturer in Education at
Edith Cowan University, as in the pilot study. The criteria and outcome
statements used to guide the assessment of each students’ lesson plans are

described in Appendix B.

In addition, an extra lessun plan was produced by each of the student-teachers in
this study, approximately one week following the end of the initial two-week
data collection perigd, and as part of their normal requirements for the
professional practice period. This lesson plan was produced by each student at
the beginning or immediately preceding their first professional practice, for
implementation in the their classroom, It was also produced without the support
of the LIS, and by means of 'pen & paper’, This final lesson plan was also graded
in the same manner as, and the outcomes compared to, these produced for this
study by use of the LPS. In this way, the level of skill transfer was assessed for
students across bwo media: LPS and *pen & paper”.

Presentation of data

The results for this study are presented as data represented in tabular and figure
formats. Also, in the table daty, the presentation of raw numbers of students’
interactions with instructional and performance components in the LPS, is
accornpanied by an instructional-performance {IP) coefficient, to more affectively
represent the changing nature of LPS usage over all lesson planning tasks. This
coefficient is calculated by dividing the total number of instructional (1)
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interactians for each lesson plan, by the corresponding number of performance
(P} interactions. For example, an equal number of instructional and performance
interactions for one lesson plan, would provide an IP coefficient of one (1}, Whilst
there is no optimum iP coefficient index, when calculated over a range of lesson
planning tasks, for each student-teacher, the [P coefficients can provide an
indication of the development of expertise in students’ lesson planning skills.

As in the pilot study (sec Section 5), and for the same reasons, one type of graph
has been used to represent hvo data types: line charts are used to represent, (i}
the degree of student interactivity with both instructional and performance
interactions; and, (ii) the time taken for students to complete the lesson planning
tasks using the LIS, Also, to distinguish references to particular lesson planning
tasks (ie. the task of completing 2 lesson plan), in quotes presented from the
student interview data and in general discussion, lesson planning tasks are
referred to by a hash sign (#) and a number—for example, #3, is used to refer to
lesson planning tosk 3.

Results—intaractions

For the first student (1), there was a gradual reducticn in the use of instructional
components in the LP3 over the six lesson planning tasks (28-17, or 39.2%); and a
corresponding increase in use of performance components, to reach a maximum
in the third lesson planning task {20-28, or 28.6%), to fade back by the final
(sixth) task {20-20, or 0%), (see Table 6.1.1). Interestingly, there was a gradual
reduction in the lime taken to produce the first three lesson plans, followed by a
more dramatic reduction between the third and fourth lesson planning task,
followed again, by a stabilisation in the task times over the final two lesson plans.
From the figures produced for all measures {ie. interactions and tagk time), this
first student appeared to have stabilised his use strategfes by the fourth lesson
planning task, and maintained these strategies for tasks 4—6. The IP coefficient
for this student reinforces this view, reaching a level of stability at 1.2, for lesson
planning tasks #3, #5 and #6,
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Table 5.1.4. Siudent 1 {Study 1}: Lessdn plans 1—8.

| Lesson plans § LPS Componenta | Time (mins)_i
[ | Instruction (i) | Performance {P) | IP Cosfficlent
: W] ! 28 ¥ 0 ; 0.7 ]
T ]
i L3 7 g 28 12 ! "
T L 18 25 ' 14 ; 0

s ia ' 22 2 , 19

16 17 : 20 i2 18

Figure 6.1.1, reveals an interaction in the data somewhere between the second
and third task, indicating that this student adopts and maintains a use behaviour,
perhaps itself indicative of cognitive strategies, that reflects the initial application
of a level of expertise in the task, at about this point.

30

25
2 20 i  —e—=LP5 Componants
g p Insiruction
& 15 —8—LP5 Components
g Performance

s
[=]

L3 L2 L3 L4 L5 LG
Lesson Plans

Figure 6.1.1. Siudant 1 {Study 1): Lasson plans 1=-8.

The second student {2) provides evidence of a greater yet equally consistent
decline in the pumber of interactions with instructional components, over six
lesson planning tasks (33-15, or 54.5%), (see Table 6.1.2). Again, there was some
fluctuation in the interactions with performance components over the same
tasks—generally, there was a decline in these interactions, except for lesson
planning tasks four and six, where the number of interactions reversed the
dominant pattern, and increased slightly. Interestingly, there was a consistent
decrease in the task times over the completion of the six lesson plans, with the
final task taking less than halve the time spent on the first (a decrease of 21
minutes, or 52.5%).
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Tatle §.1.2. Stucent 2 |Study 1) Lessan plans 1—8&,
Lesson plans | LPS Components Time ¢mins}

- Instruction {l) | Performance (P) i IP Coefficient

L1 ' 33 ! 30 . 0g 40 :

2 - 3 ' 28 ' G- k7] :

. 13 25 25 10 : 35 :

; 14 20 26 13 26 .

; L5 17 @ ia 21 :

: L6 15 1 28 19 19 i

Furthermore, despite the fluctuations in the performance interactions over the six

tasks, the 1P coefficient over the same span does indicate a steady development in

use strategies, rising from 0.9 to 1.9, Arguably, the 1P coefficient data for this

student represents a relatively strong pattern in the growth of expertise. This

notion is reinforced by reference to Figure 6.1.2, where an interaction in the

instruction:ll-perfurmance interactions data, occurring at task #3, and
strengthened thercafter (je. as indicated by the widening area between the two
lines an the graph, each line representing, respectively, the instructional and

performance interactions data sets) suggests that a level of expertise is reached at

this point.

[ %]
o

MR W
o o O

Interactions

Figura 6.1.2. Studant 2 |Study $): Lessan plana 1=-6.

Lesson Plans

—8—LP$ Componentis

Instruction

—&—|PS Componenis

Performance

There is less consistency in the figures provided by the third student {3), (see
Table 6.1.3). Whilst the interactions with instructional components decreased

over the six lesson planning tasks (28-15, or 46.4%], there was a big fluctuation in
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this pattern at the second task. At this point, the interactions with instructional
companers foll from 28-11 (60.7%}, only to rise again t¢ an overall maximum of
31 interactions at task #3, and to decrease more steadily thereafter. Similarly,
there was an overall increase in the number of interactions with performance
components {16-20, or 20%}, but with a marked fluctuation at the third task,
where interactions increased dramatically {16-28, or 42.5%), only to fall back into
a more pradual pattern of increasing in the fourth task.

Table 6.1.). Student 3 (Study 1) Lesson plans 1==5,

Lesson plans LPS Compeonants | Tima (mins}
Instruction (I} . Pedormance (P)  IP Coefficianl ,
) 7 1% YR 45
2 T : 8 1w 24
13 TR s | 4
i B i X I zZ
3 W 1 W 24
13 B XN (I 0|

Again, whilst there was an overall decrease in task time over the six lesson
planning tasks {(45-20 minutes, or 55.6%} there were significant fluctuations in
this pattern at the third (ie, rising to 48 from 14 minutes} and, to a {esser extent,
the fifth tasks (rising to 24 from 22 minutes for the preceding task).

—&—LF5 Components
Inetruetion
b —8—LFS Components
Perfomance

Interactions

Lesson Plans

Flgure 8.1.3. Student 3 (Study 1): Lassoa plans 1=8,

The II” coefficient data for this student are similarly inconsistent, rising from 0.6
to reach 1.3 by the final task. However, this apparent development masks uneven
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Auctuations in the 1P coefficients throughout the tasks betsveen these two
exiremes. Indeed, the patterns in the interactions data represented in Figure 6.1.3,
reflect the same inconsistencies in use behaviour, providing little evidence that a
level of expertise in cognitive steategies is developed by this student.

Table 6.1.4. Swdent 4 (Study 1}: Lesson plang 1—48.

Lesson plans I.PS Componenls Tim= (mins)
Inslruction (I}  Pedommance (P} IP Coefficient
L1 27 19 07 R
L2 25 21 oa 25
L3 19 20 11 20
4 22 P AR B
L5 16 28 18 17
] 16 27 T T w

The fourth student () provided evidence in the resulting patterns of interactions
with both instructional and performance compenents of the LIS, of the
development of ‘classical’ use strategies (see Table 6,1.4). That is, there was a
smooth decrease in the number of interactions with instructivnal components
(27-16, or 40.74), matched by a corresponding increase in the use of performance
components {19-27, or 29.6%), over the six lesson planning tasks. Furthermore,
there was a similar, decrensing, pattern revealed in the task times (33-18 minutes,
or 45.5%,). However, it is noteworthy, that where there was a momentary lapse or
reversal in these patterns, it was in the same task—so that, at the fourth lesson
planning task, the interactivns with instructional components momentarily
increased (from 19 to 22); and the time taken to complete this task also increased
{from 20 to 2% minutes).

The IP coefficient data for this student reflect an even duvelopment in use
strategies, ranging fromn 0.7 at task #1, to 1.5 at task #6. Figure 6.1.4, reinforces the
consistency and strength in this pattern, suggesting that a level of expertise is
reached by task #3 and maintained and strengthened thereafter.
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30 4
25
—§—LPS Componenis

H 20 Insiruclion
'195 ~=B—|P5 Compenents
815 Performance
o
Ew

5

ol P

L1 2 L3 L4 L5 LS
Lesson Flans

Flgure 6.1.4. Stucent 4 (Study 1): Lesaon plans 1—5,

Taken together (see Table 6.1.5), all students over all six lesson planning tasks,
the patterns in the data are more or less regular. The deceease in use of
instructional components was consistent and gradual over the six tasks (29-16, or
$L8%); there was also a corresponding increase, ess rapid and less consistent, in
the use of performance componuents over the same tasks (21-24, or 12.5%}); and
finally, we see a smooth, consistent and overall, very significant decline (ie. a
difference af 20 minutes between the first and last task, or 51.3%) in the task
times recorded.

Table 6.1.5. Students 14 {Study 1): Lessen plar 1=g.

Lesson plans LPS Compenenls T Time {mins) [
fon (i} Pert (P~ TP Coefficient ;
¥ A - R

L2 b2 2 04 | 35

La : 25 25 : 10 35

L4 ! 2 i 24 11 )

3 _ 17 i 23 i3 20

6 18 i 24 ; 15 B

Again, the average IP coefficient data for the entire group of students,
demonstrate a clear and steady growth in use strategies, rising from 0.7 at task
#1, and reaching 1.5 at task #6 in regular steps of 0.1 or 0,2. Figure 6.1.5, also
reveals a clear and strong interaction in the composite data, occurring just before
task #3, with the diverging data patterns thereafter clearly marking the reaching
of, and a strong development in, expertise.
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—&—LPS Components
Instruction

~8—LP5 Componenls
Performance

Inleraclions

Lesson Flans

Figure 6.1.5. Students 1—4 {Study 1): Lesson plans 1=4.

The temporal data for the students, when plotted on a single graph, show that for
all students, the time taken to complete a lesson planning task declined over the
entire span of tasks (#1-#6). Also, for most students, this pattern of reduction s
almost identical: starting at or near 39— minutes for the first lesson planning
task; falling to around 35 minutes by the second task: holding steady for the third
task, and then falling rapidly for the fourth task, before adopling a more gradual
and even decline for the fifth and sixth tasks, Of the two students (3, 4) who did
not conform to this patiern, neither is entirely out of sympathy with the broader
design. Indeed, student 3 follows a similar temporal data

ol

45

40
#3515 =—§—Studenl 1
E a0 —8—Siudent 2
=25 Student 2
220 - % Siudenl 4
5 —l(—-!\ﬂ_aan {1-4)

10

5

1]

N L2 L3 L4 L5 L&
Lessen Flans

Figura §.1.5. Tima taken for task complatien in the LPS for teason plans 1= (Study 1).
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pattern as the majarity of others in this sample, except that she starts at a higher
point, only to decline more vapidly at task #4, to come back into line with the
others; whilst student 4, joins the broader pattern by the same task {(#4). The data
for all students increasingly converge over the last three lesson planning tasks, so
that all students complete the final task in approximately 19 minutes.

Discussion

Generally, the patterns revealed in the interactions and the 1ask-time data for
these four students over all six lesson planning tasks, tell a remarkably similar
stary—decreases in use of instractional coamponents, less significant and less
consistent increases in the use of performance components; and dramatic
reductions (ie. up to 564, with an average of 51.2%) in the time taken to complete
the tasks, 1t isin the IP coefficient data that we find the most consistent patterns:
all students develop from below the 1.0 mark {approximately 0.7) in the initial
task, to reach up to 1.9 by the closing task; and on average, all students
experience a growth of 0.8 over this span of tasks.

When these data are matched with that revealed in the Figures 6.1.1-6.1.4, we can
see that the students develop and sustain a marked level of expertise in their
production of lesson plans; and further, that the point at which expert strategies
are first in evidence, is, on average, at or very near the third lesson planning task.
Indeed, Figure 6.1.5 shows an interacticn in the data at these points, revealing the
stagre at which the students have a ratio in the use of instructional:performance
components, of one. The exception to this, is for tha third student (3), where such
a developrnent may not occur (if at all) until the fifth task.

Of course, it could be suggested at this point, that results similar to those
cbtained in this study, might be oblained in a study of students where they were
not using the LIS to plan lessons, but doing so using traditional media (ie. pen &
paper) and in traditional circumstances (ie. pre-task learning, where learning is
independent of task completion, and where task performance is not necessarily
supported with instruction or performance help at the point of need). However,
we need to remember that this study was intended to identify the cognitive
strategies employed by students to plan lessons using the LPS to better
understand the way in which P5Ss can be used as cognitive toals to support and
enhance performance in complex tasks, such as lesson planning. Indeed students
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may well use the LI'S to the same overall effect as tradiional media, whilst the
manner of this use may be very different.

Interviews

The observational data captured by video camera-recorder, were intended to
reveal, on analysis, students” cognitive patterns or strategies in their use of the
LPS in the completion of all six lesson plans observed. Individual follow-up
interviews, conducled at the completion of the e week period, to determine
how all students managed aspects of the Tesson planning task, made use of these
video recordings to elicit a delayed think-aloud procedure, as prompts for
students to offer explanatory comment en their actions in using the LPS™. The
process of stimulating students’ recall of and reflection on their thinking during,
their experiences of planning lessons uging the LPS, allowed for the richer
documentation of students” cognitive processes and also increased accuracy

{reliability) in interpretations effered in analysis of the videe data.

The interviews were all captured on audio tapue, using a cassette lape recorder
and single multi-directional micrephone. These interviews were later transcribed
in fuil and the rescarcher worked solely from these transcripts for purposes of
analysis. Where a student mady a spucific and explicit reference to what they
wire observing at any one point on the vides | " yback screen, the nature of the
behaviour being referred to on screen was noted in writing by the interviewer (ie,
the researcher), and if apprapriate, referred to in analysis. Interviews with each
of the four students lasted approximately 18 minutes, and not longer than 27

minutes,

The mesearcher jmplermented the interviews by following a similar procedure™
for each student:

{i}  anexplanation to lhe studenl a5 to the reasons and procedures for conducting the

interview;

- Atan varlier stage in this resvarch programme, whese the open-interview questions were tested
and refined, ib was projecled that bu much unnm'e:i:.'.‘n‘i:I data would be generated if interviews
wure instigated for each sludents’ six separate uses of the LPS; that this amount of data
gnthen’n]g waould be difficult to manage; and finally, that students could be guided to describe
and explain the changes in their cognitive strategies they might have expesienced over multiple
uses af the LIS, by anly using the tast (most recent) viden tape of thelr lesson planning to hel[;

stimulate buth recall and reflection of previous sessions with the LPS,
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{ii}  set-up of video tape replay facility so that the researcher and student can view the
screen; set-up of the audio tape recording facility, to recard the interview; start to
reply the videotape of lesson planning task #6;

{iii)  initial generalised discussion abeut how the student felt abaut their experience
using the LI'S; how valuable they thought it had been; important points recalled
concemming their use of it over the six lesson planning tasks recarded, logether with
any other adulitional occasion that had gone uneecerded;

{iv; invitation o comment on strategies or approaches they thought they might have
followed in completing this and any other lesson plan using the LFS;

tv)  prompt o recall previous lesson plans constructed using the LTS, and haw the
studuent might have experienced any change in palterns of use over the six lesson
planning tasks;

vl)  invitalion for the student to add any other comments, of any type, on this research
exercise and for their use of the LFS;

{vii) atany peint in the precedure Lhe videw tape might be stopped and re-wound or
forward-wound, to get 1o a place in the video tape What the researcher or he
student might be referring in their cominents. Other lape recordings for each other
lesson planning tasks engaged by the student using lhe LPS were available at this
session to be replayed if necessary. However, only the video tape recording of the
sixth and final lesson planning tagk (#6) was replayed in any of the students’

inlerviews,

The quotes given here are taken from the interview transcriptions, and have been
edited and selected for their relevance and significance to the research questions
in this stucly. In some extracts, the verbal prompts from the interviewer have not
been included™; also, in transcription, petiods of silence and other non-verbal
breaks in the interviews have been ignored unless thought to be relevant.

Student 1

The first student (1} was interviewed during a professional practice period, 8
days following the production of the final (sixth) lesson plan produced using the
LPS. In the case of this student, the interview data revealed broad explanations
for the nature of use of the various components over the two week period.

¥ This procedure i also provided in Appendix.A,
M A full description of such prompts and questions, and the manoer in which they were used to
elicit verbal responses from the students, are available in Appendix A,
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Even thougli 1 thought I had got fs kniows the software (LPS) predly good, it ook e
sometinge before §eonbd use it and ! dido’t fiud it helpful to start, Here e, during
the sixth fesson plaruing task), it wos fine, § krewe what i could do and it bedped me

produee good fesson plans.

§arsend 3t for the first couple of tines, to dearn abont lesson plans. Idide’t keow
il abont fore to o abauf it we weren't reaffy told weaehi in class, So | thoughit
Hiis ronehd I gound Teny of firading et Yot el it il belf e a lot about He
parts of it lesson e and fse b sorite 8 propeeli, And [ rised the progrm (e, lie
LPs} to explore vverytiiing §eoihf first, b find ont fone ta write a fesson.

When §felt fagnny witl ki wliid to do, § started to Heink inore aboni the

fessunts | woas stipposed to be teaching. 1 knen what fessons 1 nd, sort of; and 1 old
i beacher (e, the sthdent's sopervisting classeoom teacher) §was nsiug soweting
i to orite oy lesson plavs: that §had to iorite thew at wni, § suppose §really foli
fike D gt Dedter ab it al the end (e, of the commpletion of tre tao week dato colfection

period),

Hure, Ldidn't ltave bo nse the stuffabont Jiewr ke du the kesson plan, L aleendy knew
irfat! fo do... fate ko do i Bk §did sometinies need o clteck things, and the progrant
snakes ot fook ol yonr coolugtion cargfully. | spent somelime gelting te

privi=ont right, it wonldn't print ol at fiest,

did get faster al producitg the fesson plans, § ko thot, But i dido’t matter to e
atbont ot long it ook, | just nevded fo make sure e i was right. My beacher is
a formol tupe of leacher. wonts te have Hiings done on tine md Bis way. 1 was good
in o iy, coming into to uni W write my lessan plans, before getting ot to e
sehool, it wady me do theny on finre and get Hreor out of e way. But § also did same
af the lessiis (e, losson plans) ol the school and s hone, T ool really spend il
Hie coneing back 2o wai to tovite tens lere, 1t romeld be betber if tee find @ compiter
at fome e do this, or cven at the schoo), so e condd use the progrins during prac, [
s e prograne a fetie thies more tian Hie six fessons you asked e fo do but |

* The student is referring ta thal part af the LPS which guides the user, on completion of the
tesson plan, ke reflect on the relativnship bebween the objectives and the evaluation processes
putinto p_}acu—did the lesson plan alluw for appropriate evaluation of intended leaming
outcomes
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it come in any mare (ie, six tines, once for each fesson plan produced by use of
Hee LPS), 1 did a few other lesson plans when s afready here e, being recorded

completing e lesson plans),

Yeah, | did feel thot sy lessons improved ever the practice. The teacher was very
Furppy with Hrem, they weren't an isste for hini, 1 knotw tie marks §got {for die
fesson plans weee OK, bt | think, the teacher said this, ey wore nrcht better o,
deiring the practice, ot Hiey are as good as | need ab this stage, 1 don’t really ke
froww §eould ke Hiene better, Fiean, it what govs in tie clossroom, anyioay, not
e plan. Diteed 1o Heink aboit frow 1o be 6 good teaclter, not fust plagning He

lessons,

No, if § tadd n chance again, | don't Hiink D wowld wse this program. its good o gel to
Knozer abuust fessonr plans, fow to do hein, whal's @ good fesson plan; bl oitce you
Evone swhiat Yo do yort don't really rved to use Hiis program, its foo... irconoenient, |

ceneldd wrrdie Hrem frist as well normally, withoit & compiiter,

Intervieiver: Did you develop a *best” way of wsing the Lesson Planwing System for

writing your lessont plins?

No, rot really. T did concentrale frss on getiing fo kirore ot fo do the lesson planz,
war kaotw, learning about lesson planning. And at the end §ioas just checking on
whetfer the fesson was weff plarined, By fooking al the sample lessons, al the
emlniation—tls is the hardest thing to do, to keep changing the wiy e tell ot
children weve learning or nob, You can't have tests afl Hie e, or work-sheets lo
tedl youi if they ane fenriing, | know that... And what about individual children, I
et | hod two kids who forond woriting reolly difficult, and 1§ had to sel Biem specinl
Hrings to do, makiing sure ey were working bt afso keeping wp with the progress
of Hre vest of the class, This wos vently hird gofug, 15 so easy o sit brek aad just fet
Hre Kids, the whale cliss, get ov with things, like doing o work-sheet, withoit
knorwing lotw some kids cope with i, You reaffy have Yo pha for te range of
abilities. The prograny was good al ihis, [ conld check Towe to do tiis witer § realised
toliak n problen it was; T eowld check the way to go abowt doing Mis—il was all
there, in the pragraim. So [ suppose Fwonld use the progran: agaim, but its 1ot o wry

convenient way to turfte lesson plans, I wonld have lo be easivr fo use, say at school.
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dmtervigser: Da you think yoo deevloped gffechive steategies for writing lesson

plins?

A steategy? Ui not sure sl you et Yealt, OK, Fprobably did, Not af He
eginationg, I mgar, ol e end § fnand it better, queicker, o wonk from previons
tessums, froim Hicir phans, So Y apesed ther aend then sived B wonder o different
wntie, o different fesson phin s, | Hicw chiaged the content, This was eesker,
eapecinlly for follane-tp fessons, wiene mock of e plinn s afeays Hie sane, Even
S other fessaip ths 5 o good Toay of going, espeeialfy whent yon knewe what yon
were dvimg. W's cortidndv a faster woay of operating. Bok tis s the only real wway |
vitr think of, e 1 strck to ome way of dosiy things. Ispent a fot of tie of the ead
oF Hiese tieeks, trivkirng afiout e fosson, wof iwerkingg vi o o o 18 bt thinking
abtonit dhaf e kids joere supposed to be fearsing, hote D teos Prgg to et tent o
fearit somethivgg, And fike wleat } s saying before, Brivking advit individual kids
i Hee chiass, Hipse tivo or three kids tol struyggled with things. The leacher really
drefped e fiere, Bt leaent a fot frone Hie program, e diforsnntion 25 got on
torkinny aith proseps of kids ond setting out different ways of leacling e sann
Hing to differont kids. It aod Tgve been good if Hiere bad e more exanples of
this sort of thivg—aff the fessins, e exanipdes, are from easy fessons, front teaching
Hie witole eltss.., Yealt, o neats more cxamples of more wissstad fessons, of differcm
teaching opproiches, | giaess §eoedd lave soorked from Bese examples, o prodice
oy aueid fessuits, not copying, fust using drent as... guides, (prampled by intervicter
with the wond, “templates's yeol, as femiplaies, Dean't Yok of anygtiing else really,

o™t ik L voutd frave wsed Hie progray differemtiy later on, if 1 vsed it more
Tater on, Lo’y think, perkaps ey, | aouhdie't nse i af olf. Bui it really dovs
helpr, espeeially ot fivst, when you don't ko neels abont tohaf Yo do first. Bit i
can take a dowg e bo gel sometiing om, ta get Uie priviking of the fesson plan.

For this student (1), then, there is a clear validation of the analysis of the video
data: an initial concontration on instructional components, primarily to
compensate for a paucity of personal knowledge in this task, of all types
{declarative, procedural and metacognitive); and then a gradual decline in the
use of these components and a correspending, if somewhat inconsistent,
development in use of performance componernts. The student is aware of his own
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increasing skills, not only in the use of LPS {shown by his identifying (i) the
preferred strategy of template use; and, {ii) the limited value of the LPS as a
long-term tool) but also as product outcomes—the completed lesson plans. In
fact, the student is slightly concerned that the grades given for the lesson plans,
for this research programme, did nat reflect his own perception of his skills in
this task, by the beginning of his prufessicnal practice period. But perhaps the
LPS was of greater valug in supparting task completion than this student
thought, given the single grade decline between the final (#6) lesson plan ereated
with the LPS and that produced by ‘pen & paper' means (#7), (see Table 6.3},

[n terms of his view on the longer-term usefulness of the LIPS, it is interesting
that a significant issue for this student is the excessive amount of time he
perceives it takes to write a lesson plan by use af the LPS. In fact, by the
completion of the data collection period, he is producing a lesson plan in 18
minutes. 1¢ is doubtful that this time would be determined as excessive by either
novices or experts in this task,

There is evidence in this interview data, that the student initially saw the LPSas a
‘value adding’ toal, where thern was clear benetits to be had from being able to
word process to a template; to be prempted to check aspects such as lesson
evaluation; and also to be able to provide well-formatted print-outs of lesson
plans—for example: *...the program makes you look at your evaluation
carefully... (and)...1 spent sometime getting the print-out right’. There is
additional evidence that this student came to see his use of the LPS as a scaffold,
which could be removed ‘once you know what to de’. Indeed, this student
clearly evolved a confident and critical practice in his lesson planning, as a result
of his using the LP5 together with the feedback he received in the
implementation of his lesson plans: this is illustrated well throughout the extract

of his interview given above, and particularly in the statements:

<. dhis is e hardest thing to du, to keep changing Hee way § enn tell how children
were feraing or nob, You can't hate tests alf the tie, or work-sheets to lell you if
they are fearting, §know that... Amid what abenl individus] chitdres, { mean [ had
tro kids who fornd weiling ceally difficnft, and 1 had to sef them special Hhings to
do, making stire they were working but alse kecping np with e progress of Hie rest
of tiwe class. This was renbly hard going. its so easy to sit back aid juest let the kids,
the whobe class, get on weith rings, ike doing a work—shect, withot keowing how
some kids cope with it. You really liawe to plan for tie range of abitities. The program

Page 159



SECTIONG investigalon of the effacls of the LPS: Main study |

was goud af this, 1 conld ek how to do s wlien | relised what a problemt it was;

1 could citeck the way to go abant doing this—it was all Hiere, in Hie progran,

And also:

1 spent a fob of five at e crd of these weeks, Hrinking abowt e fesson, nol werking
ot funve to do i bt hiking abont sohit Wie kids weee snpposed fo be fenrning, o
1 towes tryieg 0o got Hiem fo Jearn soething, And ke what | oas soying bofore,
thinking abont fdividunl kids in Hie chiss, Hose o or tivee Kids that stengeled
it thivgs. The teacher realfy belped e bere, But learnt @ lot from the program,
e inforimation its gat o svorking with groups of kids nud setting ont different
ways of teaching the same Hing to different kids. It would laoe been good if there
haait been wrore examples of Hiis sort of Hing—ofl the lessons, the examples, iare from

sy fessons, from teaching B alole class...

Providing a ¢ritical evaluation of one’s own practice, tools and for cognitive
processes in completing a complex task, is strongly representative of expertise;
indeed, the critical dimension of knowing Is regarded by this author, as
rationalised elsewhere, as being indicative of the highest cognitive order:

Without a critlcal dimensicn, knowledge cannol be transformed to have a
wider or more universal application—in an approximation to Laurillard’ s
view {1993}, knowledge learnt withaul a critical dimension is knowledge
leamt withoul abstraction. Mureover, understanding without a critical
dimension is not true understandingg, (Wild, 1958)

The critical cognitive dimension developed by this student in his use of the LPS
and more widely in his development of {esson planning skills, led him to make a
number of statements which reveal his appreciation of the limitations of the LF5,
and the more appropriate ways in which it can be used.

Student 2

This student (2) was interviewed & days after completing the final lesson plan
with the LPS, and immediately prior to embarking on the two-week professional
practice period. In this case, the student has much the same interactions profile as
the first (1); and the interview hete again, lends some ingights into the cognitive
sirategries developed.
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I knweyp exeiteHyy what Doanded to do with the Lesson Plinuing System programm. [ had
explored quite welf buforehand, you kot when toe 1ere geting W knotw kow 1o tise
it 3 aperly. Lspent ages on foking at the tinstrictional) information. Sg | just avng
straight in aud started typing. P bronght in seie ideas for lessans [ talked ovee witly
ity teicher, {had weitlen Hiese doas, Look, you cin see i tookiig af them, hent

fpolnting to Hie serven). T used wotes all e way through,

Ftheagint §wouldn't need to itse the hedp information U, instructional information)
ser e, Dut Lfid, especiielly Neings Bke e voatiation, This was really goud, And
e qeay o wrike ofyeclives—E ooy find this vosy 1o ido. §don't ek § reatly ke e
iwellf v re supposed fo do this, § et see wity we can't fost zorite ket we wand the

children to lvaen, its all so delailed,

Fidid woarwk ouet @t 1oy of working, Yo emy see Hris ipointing to Hhe screen). [ begin ta
fook at Hee sample fessons jn Hie program Dt dbinct copy these, Tstarted from a
[hian; fessoin, @ Bew lesson, tost s, i others wsed Yo chiange their lessons,
wsitg one they ko already done as Hre way, the model, for their next ane. ) never
really thowght of Hids. 1t was fust os quick for me to start & newt fesson plan vacl ti
Fuased i1, 08 wwns ensy, 1o nse e perb ditabase to croose @ verb to stazt the objectives,
Then to st my oipn wotes 1o tovite out howe § s going fo teach the cltildren, | did
St mysedf checking things @s Lot but perliips riot soimuch ol the end. T think §
jnst got boved with looking up aid checkiviy things with te exanple lessons, in the
end, Fdidw't think ! veeded te, Did [?

The program was beilliant for making e Heink about what | was doing with the
chiildren, Evex though § wrvale lessons quickly i the cnd, (e, using the LPS) 1 seilf
was thinking were abuat whot T was teaching, mrd things like how { wis evaluating
Heer chitiven, 1 ieper really wititerstood ltowe ta eoaluate what children were learnfing,
whiein we frad Meis B dectires. Riserp about Lests and Miings, buet not abonf it for fiy
i, fo Bk different ways of lesting with checklists, with the reachiug objectives. 1 do
now, § hink. Tdon' even bother chiecking nayy eonfuation any iore, you kot, that
tway the LP (LPS} progeaut minkes yoit check your eoalurtion al e end, before you

pritit it or save it (i, referving to the Refleckion lool),
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Yeah, yes, 1 itk sy strategy (prowpled by the intervictoer i tse this wond) uas fo
sit amd think about things mare, ab the end.., Look, s is whet ' doing here, not
Just dodng nothing (referring lo fier Debavions currently on view on the pidee tapel. |
didn’t do this so mich at e beghining, so yoal, its sometiting Fearnt to do as f

renl on.

Erenlly think | woubd like to yse the LP progrim more, ur prac, in Wi classroem. Its
soirig fo be oo eustied fin e chisseoom now, tiere's tow many Hhings fo dv in Hie
dhity o sit aind qorite youd fessons, But He LPS condd holp e think abont whit's

intportant, cspecially hicly me cheek what 1o writben, o make stiee its o good fessan,

Whilst this student (2) is not explicit about her strategy development, she is
clearly aware that she grew in confidence and expertise, and indicated that to do
this, she spent increasingly more time on reflecting on her lessons whilst
performing the task of planning them, In this sense, it might be expected that the
time taken to compilete the lesson plans would have increased over the six
tasks—swhereas in fact, this ime actually decreased, and was more than halved
by the completion of the final task. This outcome lends spme weight to a
performance centred design view (Gery, 1995) that the development of both
competence and expertise in a person for a certain task or skill set, comprises not
only greater automation in the completion of sub-tasks or sub-skills (eg. in this
case, sub-tasks or sub-skills might include the writing of objectives, instructional
metheds and evaluation processes) but also, and consequently, allows for greater
amounts of time to be spent o less certain aspects of the overall task—which in
this case, would include thinking at a higher level, about the nature, content and
processes in a lesson. Mareover, the design features of the LPS, and in particular,
cne of the performance tools {Reflection Tool), was intended to help students

develop their cognitive and metacognitive skills in the task,

Taking inte consideration the results of this student's grade achievement in the
post-LPS produced lesson planning task (#7), there is little support for her
perception that the LPS was necessary to further effective lesson plarning; but
perhaps, more support for the noticn that she had experienced successful transfer
in learning across two media. The sixth (#6) and seventh (#7) lesson plans
produced, spanning the two media, LPS and ‘pen & paper’, reveal an increase of
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one grade (from D to C), the latter grade equalling that achieved previously, in
the fifth task (#5).

This student developed a sound strategy early on in her experience with the LPS:
aspects of the first and third paragraphs given above are clear indications of this.
For example:

vz exarety bt Favnbed todo with e Losson Phinning Systen progrant... 5o
§jrist went steaiehit i aid stavted typing. { broughl i some ideas for fessons |
tatkud veer witl sy doacker, Thod orilien these dowi. Laok, you ean see e fooking

at e, ere (pointing to te soreerek, D used sotes all Hie oy e

Fefidd twork it o oy of working. You can soe His (peinting to the sceeen). | began to
took af the saniple Fessons in the pragrom but didw't copy these. | skarted fronya
hnk lesson, @ et fesson, anost Nmes. | kioqe olliers wsed G change Hictr Iessons,
using one ey bad adready duie a5 the 1oy, tie sieded, for their vext one... It was
Jrest s queick for are fo shiek i e fesson phae cach tine Luscd it Hdid find myself
checking Hings as 1 aent but peeliaps nok so much at Hie cud. 1 think | just go!
bared with looking wp ond clecking Heivgs with the example fessous, i Hie end.

The statements above, are also indicative of the student’s early development of
confidence in her use of the LPS and in her approach to lesson planning more
penerally. Moreover, like student 1 in this study, she is keenly aware of the
strenpths of the LPS, how it benefited her development of skills and expertise,
and how she could make best use of the LPS, as a copnitive tool, in the future. For

example;

The progrint wes brilliant for making v hink abant what | qoas doing with e
chififren.... 1 ncver really waderstood how te cooliate what ehildren were fearning,
whten e fund this in leclares, 1 lonse about tests and Hiings, but not about how fo Uy
i, o link different ways of testitg with cecklists, with te teaching objectives. | do
tlotw.... | Hijuk my strategy was to sif awnd think abont things mere, al the owd... |
really Heink § wond Nk o wse fie LP progrins more, on prac, in ihe classroom. its
going to be too rushed in the clessroom netw, Hiere's too mawy things Lo do i the
day to sit and weite good lessons. But Bie LPS conlid help nir fhink about what's

important, especiolly hdp we elieck soiat Uoe writhen, to miake siire its a good lesson,
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Student 3

This student (3} was also interviewed 6 days after completing the final lesson
plan with the LPS, and immediately prior to embarking on the two-week
professional practice period. In this case, the student has a slightly different
interactions profile from the fiest (1) and second (2) students; and the interview is

particularly ifluminating as to the development of specific cognitive strategies.

T efrivike Vdicd fik aewingg thre LPS . F roietly seticed e ifforeace in wiy confidence
Dfare §tsed it fike with powe, 1 didn't have o che twfurt to do fo qerite @ fesson plat
before (Buth by the thne §did Weis oite (referring Lo Hie lesson phine corveantly being
shoqne it sereen), it was crsi, yoalt realfy asy, sl don’t think | knine everytiing
alwout the compriter Gie. M LES) ut L don’s think wow need to. Yo just nead to get

inte a rlythun, & way of dofng ihings. Just do what yon Kivip,
Tutervigiver: When did you fiud o ‘dnpdon’, do you think?

s fuist practice wsing 4, It's not difficult. Huwm, yealt, prolably about falf ey
trongh wsing it 1ot @ 002 frostroted with o long i uas taking we o produce i
fessan plan, and alimest asked to drop and of Hiis trial with yon (e, Hhis research
prograninte); bt it camic togeder for e wlien 1 speit o fero days on-end, together,
conting fo wse it § came i foice for o conple of franes ., explore Hie information it
B oot fusson plans, § oo through, printed some of it oul and Honght aboul i, on
uny arint, 3 didn’t produce g fesson (pland Hren, ot one L aas gofng fo use, | fust

Irivd it onik, Juoked at what # conld de.

Dirdevvieiver: An enrdier video sfones yan Nsiitg anether resource, o Book, of some
L 3

poirt, Wiy did you nse this?

Yeah, I wsed the textbook, Barry and King 5. I ueaded lo read abont lessan planning
dird teacher proparation in oie go, withou! furmping arownd the phace. The book was
good, § hadv't really fooked at it before, It was ondy @ chapler or two, aitd [ conlid see

Nt to plan g lesson. § st used the comprater, laier o, te make sure of some things,

* Darry, K., & King, L. (1993). Begimuiug Tenchiig: A developnientaf lext for effective teaching (Second
Ed.}. Wentworth Falls, NSW: Soclal Science Press. This was one of the students’” main textbooks
for the first year in the B.Ed course,
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Iike the verl database (e, a performance tool), § really stavled 1o frel good about what
T wies doing by, Tdow't know,.., ol long anyioay.

i siarted to build up sonte fessons and Hien fust opened Heent onto the sereen amd
saved then ofter making thenr different, s & new lesson plin. This made it easicr or
faster at east. Hived wp e fessons | as going to teach with the school, ond went
through tew, dodeg a whtole subject at o Hme, The ones I did fiere were Maths'
fessons. | plonowd aboutf six lessous i Maths, one afier the obher, So the objectives
wens wore or less the s, amid Tjust sde buill op the ntetltods, wsing gronps and
Hie Nk, 1 really trongit about the gronp of lessous §was asked to teacls, vol just one
aba tinre, § got o bt bogged doton with the printing, fongh. Yo lind to gel the
printing finistid for one of my lessons, renwniber? (Here e stodent is roferring to
the e for e rescarcher b felp ont with techivicel problews encountered in
Retbing & printout of e fiftl fesson pland. Yeal, bl is was good i the end, easy o
aise aned 1§ fust felt good aboitt windd | vins doing, fowe my fessons were coming
together. Even wohen §iid that kst lesson (87), Ldidet e any problems. . [l vas
another Matls fessoi.

The student here clearly reveals a strongly identified cognitive strategy, focused
upon planning a coherent series of lessons, and using templates, drawing a
similarity with a strategy described by the first student (1), Of particular interest
though, is that this student found it necessary to use an external resource in
addition to the LPS, to help in formulating her strategy. namely a standard
textbook. In fact, much of the information in this textbook was used to provide
the instructional support in the LPS {unbeknown, it would seem, to this
student}—it was simply that the student appeared to prefer to access this
information in a linear form of presentation, ‘without jumping around the place’.
It should be remembered herg, that the instructional support in the LPS is highly
structured and split over various sub-tasks in lesson planning; and it is accessed
within a hypertext system. In this context, Jonassen’s (1990) remarks are sobering:

Few designers of hypertext believe that hypertext knowledge bases should
be unstructured and totally non-sequential so that users would have na
guidance about the information they access, Even Nelson (1981) concedes
that totally non-sequential hypertext can be disordarly and could lead to

“idiosyncralic and exceptional forms of connections”. Non-sequential
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hypartext also results in navigation problems {getting lost in hyperspace), as
well as integration and synthesis problems. {Jonassen, 1990 85)

Again, as this author has writien elsewhere, (Wild, 1997a; Wild, 1997b), we are
reminded:

Hypertext dowes not pessess a single ar normative information
structure—hypertext documents are created to conform or flt ta a structure,
imposed by their authors. At one extreme this structure might be highly
ordered, supported by 5 constrained and sequential set of links; whilst at
another extreme, the hypertext may be non-sequential and supported only
by referential links. In many cases, a coherent hypertext document, such as a
Wb site, might comprise a mix of these structures. It is, tlien, the nature and
application of Hhese structures that determines the effectiveness of
engagement with knowledge carried in the Web. Furthermore, ta maximise
engagement, the knowledge needs to conform to a structure that best fits ar
suits both the type of knowledge being conveyed, and the objectives set by
the author for the types of interactions a user should have wilh it. {Wild,

19975, p. 47)

In the case of this student {3), there appears to be something of a mismatch
between the way in which the instructional information is structured and
fragmented within a hypertext navigation system; and the individual students’
preferance to be able to access the information, as in a book—in a linear format,

contained within a narrative, description and for argument.

Furthermore, a P55 might be regarded by some to have failed in its design if a
user does not succeed in obtaining all task-necessary support, performance and
instruction, by its use. Certainly this is the view of Mauldin {1996):

1f an EPSS succeeds in providing only seventy percent of the information
required by the worker and the worker has to spend time looking to other
sourcas for the missing thirty percent, the EPSS might not be considered
very successful, (Mauldin, 1996, p. 125)

This view is one that would probably be shared by other authorities in the field
of electronic performance support, if only implicitly, in their determinations of
necessary attributes and behaviours of performance centrad systems—see, Gety's
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(1995) seminal work in this regard, for example. Although for others who have
offered commentary and opinion on various design issues in P5Ss, the matter
and role of external support structures obtains no mention—Milheim’s (1992;
1997) work, for example, totally ignotes them. However, Clark {1992} and Gery
(1995), in particular, do acknowledge the patential offered by external support
mechanisms to performance—that is, support which is ‘netintegrated with the
computer-mediated workspace® (Gery, 1995, p. 3}, suggesting that:

the designer’s goal for a performance—entered system is o inlegrate as
much as 80% of the required performance support as Intrinsic support with
plus or minus 10% each in the extrinsic and external categories. (Gery, 1995,
p-3)

And further, that the role of external suppaort, particularly in training and
inshructional contexts, can be a vital one, particularly where there is a lack of user

engagement in the instructional components of the PSS (Clark, 1992).

In the case of this student {3), there does not appear to be any sort of frustration
with the fact that she has had to consult an external source of information,
Further, we should not forget that in this situation, she is choosing not to source
additional information, but information contained within the LPS, that is simply
structured and embedded in a different format to that ebtainable elsewhere,
Thus, it is not the content or nature of the external instructional information that
is of value to this student, bul rather the format and structures in which it is

contained and accessed,

Student 4

This student (4) was interviewed 5 days after completing the final lesson plan
with the LI'S, and prior to embarking on the two-week professional practice
period. In this case, the student has what might be termed a ‘classic” interactions
profile?; and the interview was able to probe the nature of this profile and its

meaning in terms of the cognitive strategies developed.

¥ In this context, a ‘classic’ interactions profile would be characterised as a gradual and significant
decline in a student’s use of instructional components in the LPS;a currcs‘ﬁunding increase in
their use of performance compunents; and a corresponding red uctionin the time taken to
complete the lesson planning tasks.
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tooked sriich butter than by kand. But ! fornd the printer dide't atways get the lines
right¥,

The strategy, Well, { suprose it wns fo gel quicker ab it, so that | eontd brild up my
spued i getling the fessons ont, privited, And | tried 5od to waste Hine reading
eevrything. OK af first, but afterwards, & fust took toe long. § usoid the otlier fools
ore, Hie oerlts ie, Hie Verb ditabased, e example eosliuations, lemplates, that sort
of tring. That's aelat fielped nre wore, You reaily need to provide filp when hings
go ey thongh, dike the pristing. § had probiems with asing the printer. 15 nol
dike, creating the fosson plen; its inore abond coping whea hings wo irang, ke te
privter. Mo nre we supposed to ke what.de do? | ieied e search for this

information b it st Heret,

Intervicwer: Did you gt reafly involved, wiapped wp in the task, of prodicing your
fesson plans? Did tinw go guickly, for examnle? D yan ofty to produce betler

lessent phivtis for Hhefr oton sake, ratiey Hian sny, fust got good marks for Hiem?

' ot stire idiat yon nrean. §did... | ilink .1 guess, forget how fong things leok,
Timw seemed to go guickly, [ oas fust after yood marks. § suppose | enjoyed using Hie
compueter for this work... bt Fstilf fust wanted to get beiter inarks, 1o lelp with
derineg @ el jarac. e fike s i rofmtever £ do, renBly, I suppose. | want to do tie
bost, te get good warks, L mcan tee compriter Ielpd e bit 1 didn’t come in o use
the cossprter for fun. 1 wanted to do well in my pracand ta gef good nirks, betler
wrks for wiy fessons. If yon're don't ged Outstanding in Hre finnl year, you're not

going o get a job vasily.

In some respects, this student does not tell the same story in his interview, as the
interactions data reveal, for the full extent of his use of the LPS, for six lesson
plans. There is an imgnicit assumption made by the student throughout his
Interview, that he very quickly modified his strategic use of the LP5 to

* This student did experfence transitory problems with the use of the printer. In particular, he
found it difficult te pet a good print-out for some of his lesson plans, This problem was solved
by the researcher, nh’ur a clifferent printer resource was provided to all the students.

¥ This might explain the momentary and relative increase In the use of instructional components
ak the fourth lesson planning task(#4), and the incnased time laken to complete this same task).
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concentrate on performance functions, and in particular to use that part of the
software that helped him prodisce lesson plans that ‘looked good'—that is,
appropriately formatted. Also, as a part of this strategy he was concerned to
produce lesson plans quickly and efficiently. However, the video recording of
this students’ use of the LPS, even for the sixth and final lesson planned, clearly
demonstrates periods where he becomes engrossed in reading and reflecting in
the instructional information available, and especially that concerned with (i) the
setting of appropriate objectives; and, {{i} the place and nature of evaluation
processes, Certainly, the interactions data reveal a reduction in the number of
interactions made with instructional components, but it fails to show what is
clear in the video recordings of the lesson planning tasks, especially the
recordings of tasks #5—H#6, namely the student spendinyg increasingly more time
on a few aspects of those funclions. Interestingly, however, the student does not
seem to appreciate this, dismissing the evidence of this approach seen on the
video recording as untypical, and restating his view that the strategy he evolved,
quite early on, “was to get quicker at it (ie. producing lesson plans}.. and not to
waste time reading everything’ and to concentrate his use on performance tools.

In other words, there is something of a mismalch between what the student
perceives his evolving strategy o be, how he actually used the LPS and the
evidence captured on video tape. Even after further prompting by the researcher,
the student only reluctantly agreed that he did use the instructional companents
‘for some things still’. 1t is possible that the student experienced a level of
involvement in the use of the LPS, that eclipsed his sense of time and perhaps
also, of the reality of his strategic compleuom of the lesson planning task. He
certainly thinks that he produced this lesson plan (#6) more quickly than he
actually did; and he appears to be unaware of aspects of his uses of the various
camponents of the software, even when prompted to recall them in view of the

evidence presented on the video tape recording,

An explanation of this phenomenon might be found in the notion of
‘flow'—where total immersion takes place and self-consciousness and time
disappear, and where the experience is so gratifying that people will undertake it
for its own sake {Csikszentmihalyi, 1990). However, in this case, where the
interviewer actually searched for this notion of ‘flow’ in follow-up questions, the
explanation does not appear to be present in the student’s responses: indeed,
quite the opposite, with the student consciously determining that his motivation
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in the use of the LPS5, as in other academic tasks he engages, is to get the best
marks, Indeed, we might find 2 more credible explanation of the student’s
metivation and hence his strategy in use of the LPS, in Biggs and Moore’s (1993)
exposition of motivation, where the motivation for engagement in a task can
occur in the student by virtue of a range of stimuli—extrinsic, achievement ar
intrinsic, For example, extrinsic motivation will occur when the student is
metivated to perform the lesson planning task using the LPS, because of the
value or importance attached to completion of that task. An achievement
stimutus to engage will eccur as a result of striving to perform better than others
in the task, or perhaps better than some arhitrary measures (scores), and is
fuelled by competition, An intrinsic stimulus is a function of the student being
interested in the task for its own sake: importance is attached to the process not
the product of the task or activity (Biggs & Moore, 1993}. Clearly, here, the
student is consciously motivated by the quest for higher achievement. However,
the strategy he actually forms in completing the task is guided, perhaps
unknowingly, partly by an intrinsic motivation in the task itself.

Its likely that the student would continue, beyond the six lesson planning tasks
captured here on video tape, to refine his strategy. He seems to be convinced that
once the necessary instructional information is committed to memory, or in other
words, js learnt, he would be able to cancentrate on his aim te produce lesson
plans efficiently and quickly, and of a high standard, without the distractions of
needing to access instructional information, of ‘reading everything’, Further,
there is some limited evidence that this student had begun to play this strategy
out to good effect, at Ieast by the seventh {#7) lessen planning task, where he
increased the grade assessment for this lesson plan, produced by ‘pen & paper”,
by two grades {from D to B), successfully transferring his learning and
performance across media, from using the LPS to ‘pen & paper” (see below).

Discussion

Perhaps a point of particular significance to arise from this interview data, has to
do with a limitation in the internctions data—that is, counts of the number of
interactions of use of the various components in the LPS do not, in themselves,
give a reliable indication of the nature of the cognitive strategies developed by
each student-teacher. Counting interactions masks the amount of time a student
might spend with a particular component or function of the LPS, or perhaps the
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amaount of time they might spend in simply thinking, on- or off-task, without
use of any part of the LPS. Clearly the interactions data need to be analysed
alongside the video recordings of these interactions, together with the interview
data. Further, as with the fourth {4} student, the various data items, interview
and video recordings (of interactions), will not always converge, to tell the same
stary. Thus, where an analysis of different data items does not triangulate, the

analysis is less valid.

A number of factors worthy of comment arise in the interview data, and in
particular shed some light on the development of students’ cognitive strategies in
making use of the LPS. For example, there is evidence of high task involvement,
to a point where at least one student {4) remains largely uncenscious of the ways
in which he is actually using the LPS in task completion. There are also other
instances where high task involvement might provide a credible explanation for
certain student behaviours—such as with the second student {2) who is unawara
of the increased skill base the use of the LP3 has provided her, and the
increasingly automated approach she takes lowards some of the lesson planning
sub-tasks. However, this study has not sought to account for measures af
off-and on-task behaviours, making it difficult to be more definite in this area of
analysis.

{tshould perhaps be noted that the LPS has no in-built means whereby users can
formally assess their knowledge or skills during or following completion of a
lesson planning task, such as test questions or case problems. According to the
views of Milheim (1997) and Puterbaugh (1990), the absence of a formal
user-evaluation component is a significant cmission in the design of any PSS,
Certainly, in this context, the implementation of such a component in the LPS
might lend suppaort to students in their conscious development of appropriate

cognitive strategies,

There are some common elements to the strategies employed by two or more of
these students: for example, initially exploring and accessing instructional
information; working from previous lesson plans as templates for later ones;
automating approaches to certain sub-tasks, such as writing Jesson objectives;
spending increasing amounts of time in higher-order sub-tasks which require
reflection (ie. matching learning objectives to evaluation processes); and, actively
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seeking ways to produce lesson plans more efficiently, and in particular, more
quickly.

It is likely that students’ mativations could provide at ieast part of the
explanation for the develapment of their respective cognitive strategies. For
example, the motivation to develop their independent skill base in lesson
planning; or to obtain better marks for their lesson plans; or to teach better. There
is evidence of all these motivational forces in the student-teachers here.
Certainly, mativation as a factor in the formation of cognitive strategies should
be investigated in subsequent studies—and as such, has been incorporated in the

second part of the main study reported in the next section (Section 7).

Results—Ilesson plan products

As with the procedires established in the pilot study reparted earlier, all lesson
plans ereated by student-teachers hore were subject to grading by a lecturer in
Education at Edith Cowan University. Six grades were used in this research
programme; and, for use in providing a graphical representation of data in
Figure 6.2, below, the grades F—A were each arbiculated to a numerical
equivalent {ie. a mark}, 1—6.

Takle 5.2, Arliculation of leason plan Out Srade-Mark
Outcome Grada ' Mark
Quistanding A
Qutstanding
Highly Cempelent

"Highty Compelent

Compelent

imim ol ol o
-l N3 L By thy B

Unsatisfaclory

The grades for each af the four students in the first six lesson plans, show an
improvement of at least one grade, and for three of the students (1, 2, 4) one
major grade category {ic. from Competent ta Highly Competent), (see Table 6.3,
below). In the case of one student {1), there was an improvement of three grades

spanning the six lesson plans assessed.
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Tablo 6.3, Students 1—4 [Study 1): Grades for lossan plans 1—7 [shadad areas indicals those lesacn
plana produced by means of 'pen & paper].

Studenls 1—4
Lessen plans tegsan plan gradas
Studentt | Sludent2 | Studentfd | Studenl4
K] E E D E
L2
[I]

a

E
D
o]
B
c
A

X

The first student {1) demonstrated a steady development in his grades, over all
six lesson plans; the second and third students {2, 3) fluctuating in their grade
attainment between the fifth and sixth lesson plans (2}, and between the first and
second and fifth and sixth lesson plans (3). The fourth student (4) increased her
assessment by one grade, between the third and fourth lesson plans and
maintained this grade for the remaining three lesson plans produced.

The improvement in grades achieved by the student-teachers between the first
and sixth lesson plans assessed, was also maintained by three (2,3, 4)ina
seventh lesson plan produced by means of ‘pen & papet” and without the
support or use of the LES, The remaining student {1} witnessed a decline of one
grade over the two media, from Outstanding (B), to Highly Competent (C). In
one case (4}, the student not enly maintained their initial improvement in grade
assessment, but alse bettered it by gaining two grades in the seventh lesson plan.
The movements in grades for all students over the seven lesson plans assessed
can be seen in Figure 6.2, below,
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6

§

4 ——Sludant {
3 —=—Sludent 2
hE Sludent 3
o —¥—Sludent 4

2 —¥—Mean {1-4}

u Lz L3 L4 L5 L& L7
Lessan Plans

Flgure 6.2, Students 1—4 {Study 1): Grades for lzsson plans 1—7 (whora 1-6 corresponds to F=A).

Table 6.4, below, reveals the range of average grades achieved by students in this
study, for all seven lesson plans, together with the mean grades, calculated over
all lessons {L1-L7) and for all students (1-4). Whilst the grades achieved by each
student do not follow a continuous path of improvement, the similarity in the
standard deviations for the range of lesson plans, L1-L7, suggests that similar
degrees of growth were achieved in lesson plan quality by all students,

Table 8.4, Students 1= [Study 1); Grades for lesson plana 1—7 [whore 1=£ corrosponds to F-A).

Lasean plans Lasson plan grades
Student 1 : Studenl 2 | Sludent3 | Studentd | Mean {1-4)
L1 2 T2 3 2 123
L2 3 2 2 2 : 23
L3 3 2 3 2 2.5
L4 3 3 3 3 a0
L5 4 a4 5 3 40
B 4 5 a8
7 i 4 1 § | 43
Maan {L1.L7} 3.4 H 2.9 34 2.9 ' a
St Dav. 10 . 0% 1.0 N
Conclusion

The convergence in the data sets analysed as part of the pilot study, presented in
Section 5, suggested that the use of the LP5 by novice student-teachers over a
two-week period, led to significant developments in lesson planning skills, to the
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extent that these students begin to move towards a similar {if unequal) skill level,
to those of experts in the task of lesson planning, That is, the pilot study
supgested that by use of the LPS, novice students developed skills in producing
lesson plans that moved them towards expertise.

Additional data collected in the first part of the main study, reported in this
section (Section &), served to confirm and clarify findings made in the pilot study,
namely that novice student-teachers developed and sustained a marked level of
axpertise in their production of lesson plans relatively early on {ie. at or near the
third task observed}in their use of the LPS. Furthermore, interview data
spotlighted cognitive strategies that were commonly and increasingly used by
these students in their development of expertise in the task, such as templating
lesson plans {e. using early lesson plans as templates for later ones), automating
approaches to sub-tasks and concentrating on higher-order sub-tasks, and
finding motivation in a conscjous bid for self~improvernent in the task .

The second part of the main study, reported in the next section (Section 7},
continuad the analysis started in the pilot and main (part 1} studies, but altered
the situation or context of use of the LPS by novice student-teachers—in the
second part of the main shudy, lesson planning was completed during the period
of students’ professional practice rather than preceding it. In this way, the context
of use provided for more authenticity in the completion of the lesson planning
task, since student—teachers ‘in the real-world” were more likely to design and
produce their lesson plans during rather than before, periods of teaching, In
addition, data in the second part of the main study were subjected to extended
analysis, with concentration placed on individual components used in the LPS,
with a view to reveal more about the nature of students’ cognitive strategies
applied in their development of expertise.
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SECTION7

Investigation of the effects of the LPS: Main study Il

Introduction

The focus in this second part of the main study was centred upon an analysis and
explanation of how the LPS was used by novice student-teachers to learn and
perform the compilex task of lesson planning; and addressed the third and fourth

arientations of the research programme:

3 [nvestigate how novice student-teachers engage Lhe insteuctional and performance
components in the LPS to preduce a lesson plan,
4 Investigate the effectivencss of the LPS as a PSS to support the completion of lesson

planning,

The same types of data were collected in this second part of the main study, as in
the first, including video recordings of students’ use of the LPS, with the
intention of identifying their cognitive strategies or patterns in use, and interview
data, where video tape recordings of students completing their sixth and final
lesson plans, were shown to the same students to help stimulate recall of their
strategies, approaches and thinking processes engaged in their use of the LPS to
produce the lesson plans.
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The main difference between this second part of the main study and the first, lies
with the context of use of the LPS—the student-teachers lere were expected to
plan lessons to use in their own teaching, within a day or so of their planning,
and were expected to pursue their planning with greater urgency, since their
plans would be intended for near-immediate implementation, and also subject to
evaluation by a university supervisor, classroom teacher, and /or perhaps school
principal or representative, as part of the norma! operating expectations in the
professional practice period.

A comparison of the data oblained from bath parts of this main study, was then
used to provide a better understanding of both cognitive patterns and task
management in the LPS undur different cenditions of usage.

A second difference butwesn the first and second parts of the main study lies in
the analysis of the data collected. The first part of the study demonstrated that
broad analysis of performance and instructienal components in the usage of the
LP3 serves to limit the conclusions that can be drawn regarding the formation of
cognitive strategies in the student-teachers. In this Section then, in addition to
the broad categorisation of LPS compenent usage, a more detailed analysis of the

use of particular functions in the LPS has been conducted.

In all other respects, this second part of the main study is similar or identical to
the first. A summary of procedural matters, where they differ from those
implemented in the first part of the main study, is given below:

. Four volunteer students were initially scheduled for the study, planning six or
rore lessons over a two week period during professional practice. However, using
a data validation technigque of saturation one further student was subsequently
added lo the study™, at which point it was found data were being repeated and not
continuing, Lo offer unique propurties (Glaser & Strauss, 1967, p. 67; Hopkins, 1985,
p- 1113,

1 A fifth student was added to the study, after ane of the feur orlginal students, during the first
week af the study, indicated thal she wauld ot be able to fulfil’a commitment to the research
programeme, ta come into unjversity and produce the required number of lesson plans, Lesson
planting data was only obtatned fram this fifth student during the second week of the
prafessional practice period,
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Ench lesson plan produced swas subject to eriterion and cutcomes based
assessment, togelher with a measure of how long it took te be produced.
Furthermore, an additional three lesson plans produced by traditional ‘pen &
paper’ means, by each student immediately following their final use of the LPS,
was also subject to temperal, criterion and oulcomes based assessment, and used to

ascertain the degree of skill and knowledge transfer in individual students®,

In all cases of data collection, sludents used the LPS al a central computer facility,
based at Edith Cowan University, However, one student requested to additionally
use the LPS on a personal! laptop compular away from Lhis central rescurce, and
whilst it was not pessille ko conduct data collection by video recorder off-campus,
this student discussed wilh the researcher, her use of the LPS outside the perieds

of viden recorded data collection,

This second part of the main study occurred approximaltely eight months into Lhe
students’ B.Ed undergraduate degree course in Education, and about five months
after their first professional practice experience. Four students, all female, were
identified to provide the focus for studying theie patterns of LPS usage over a hwo
week periad. A fifth studenl, alse female, was subsequently identified {during the
first week of the data cellection period) to provide data for this study, with data
from this student being gathered only in the second week of the professional
practice period. These students were volunteers and self—confirmed novices in
lesson planning®, It should be nated, that these siudents had already completed
one professional practice period, and had in this contest, ebtained some experience
in the task of lesson planning. Therelore, it was expected that these students might
show greater aptitude, kogether with some skills and knowledge, for the lask by
the time their second prefessional practice experience occurred. This was

accounled for when comparing the outcomes from bath parts of the main shedy.

The students were tutored in the use of the LI’S, to the point at which they felt

comfortable with their skill in the use of the kechnolugies (ie. computer and

A1 In the first part of the main study, only one lesson plan produced by ‘pen & paper” means was

assussed. 1t was thought bere, that a better sense of skill and knowledge transfer over media
would be gained by assessing at least three such lessen plans. It was not feasible, within 1he 1wo
week purlod of professipnal practice, for sludents ko produce any further lesson plans.

As with the pilat and main (part one) studies, these students were in thelr first year, second
stmaster, of a four year Education degree programme, wha, in 2 five-point likéxt scale
questionnaire, perceived thelr lesson planning skills as “poor* or ‘non-existent’, The first four
students to vernally volunteer for this study were chasen: it was colncidental that lnese students
were all of one gender,
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software use). This point of ‘comfort’ was self~determined and reached without
interference in the decision-making by the tutor (ic. the researcher}. All these
students advised they had reached this point after about 90 minutes of

nan-cantinual use of the LPS, extending over no more than two siltings.

Students then used the LPS to plan a up to six lessons, over a period of two
weeks—planned and implemented during prefessional practice. Cne of these
students made greater use of the LPS, on a personal laptop campuler, although this
use went unohserved and unrecorded, Two students praduced all six lesson plans
{plus three others produced by "pen & paper’); two athers only submitted three
and four lesson plans, respectively, and only bwo lesson plans each, by *pen &
paper’; the additioral studenl submitled four lesson plans by use of the LFS, and

twao lesson plans by ‘pen & paper”.

Individual follow-up interviews were conducted at the complation of the twe
week period and within 15 days of the completion of the final lesson plan

obsarved.

The final video tape recorded for each stucent, was played back to the student at
this point, te elicit a delayed think-aloud proacedure, acting as a prompt for each
student to offer explanatory comment on their actions and behaviours in using the

LPS, aver Ihe whole period of use.

In recording students’ use of lhe LPS, not all taping eccurred for all students, over
both weeks of the two week period—it proved difficult to manage this part of the
data collection, whare students were unabla to commit therszlves equally aver

two weeks.

All lesson plans produced by the students using ‘pen & paper’ nieans, were
volunteered by the students from their lesson planning pertfolic, and had been

written sometime during the professional practice.

In some ca. *s of observation in this study, video taping occurred of hwo students

simultaneously, a practice that had already been employed in the pilot and main

<1

It had been planned ta conduct these interviews earlier, and ¢loser to the perlod of professional

ractice. Howaever, all stutdents in this study were unavailable for one week following thelr
wo-week professional practice (ie. due to a university short-vacation perlad}, making [t
necessary to reschedule the intervlews.
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{part one) studies. Furthermore, some students in this part (two) of the study,
completed bwo or three lesson plans sequentially, at one sitting; althaugh this fact

was recorded and noted in the analysis of the data.

Pragentaticn of data

The results for this study are presented as data represented in tabular and figure
formals. Also, as in the first part of the main study (see Section 8}, in the table
data, the presentation of raw numbers of students’ interactions with instructional
and performance components in the LPS, is again accompanied by the
instruction-performance coefficient, to more effectively represent the changing
nature of LPS usage over all lesson planning tasks, Furthermore, a more detailed
analysis of the use of particular functions in the LPS is presented in an extra layer
of table data. These data were used to help better identify the development of

cognitive strategies in the student-teachers.

As in the pilot and the first part of the main study (see Sections 5 and 6}, and for
the same reasons, one type of graph has been used to represent two data types:
line charts are used to represent, (i) the degree of student interactivity with both
instructional and performance interactions; and, (ii) the time taken for students to
complete the lesson planning tasks using the LPS. Also, as in the first part of the
main study, to distinguish references to particular lesson planning tasks, in
quotes presented from the student interview data and in general discussion,
lesson planning tasks are referred to by a hash sign (#) and a number—for

examnple, #3, is used to refer to lesson planning task 3.

Where quoted dala are prasented for individual students at various points in this
Section, they can be found fully referenced and in context, in the sub-section that
offers an analysis of the interviews canducted with each student (ie. Interviews).

Results—interactions

For the first student (1), there is a gradual reduction in the use of instructional
components in the LPS over the six lesson planning tasks (16-7, or 56%), with a
slightly larger decline for the final three tasks (14-7, or 50%) when compared to
that over the initial three tasks (16-3, or 18.7%). This pattern corresponds to a
similarly gradual, if somewhat uneven and smaller, decrease in the use of
performance components {16-13, or 28%). There is alse a definite and gradual
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reduction in the time taken to produce the six lesson plans {38-14 minutes, or
63%), (sec Table 7.1.1}.

Tabla .14, Student 1 [Study 2): Lesson plana 1-=8.

Lesson plans LPS Components Titne (mins}
Inslructton (1) | Perfgrmanca (P) ' IP Coefficlant
I L1 18 . 18 . 11 J:} __!'
i L2 ) 13 . 17 - 13 30 :
La 5 13 : 15 . 12 24
Ld 14 ! 15 ' 11 ! 24
LS . 10 18 ’ 16 20
L8 : 7 13 19 ! 14

Given the correspondence there is in the three sets of data (ie. interactions with
instructional compuonents, interactions with performance components and task
time), this first student might be seen to have increasingly refined her cognitive
strategies, perhaps reaching an optimum in this respect by the sixth lesson
planning task, Certainly a maximum IP coefficient of 1.9 is reached in the final
lesson planning task, representing a steady growth of 0.5 {42%}) bebween the first
and sixth tasks. This degree and direction of growth in the IP coefficient suggests
a well-defined development in lesson planning skills.

Interestingly there is no interaction in the data sets recorded in Figure 7.1.1 for
this student, since the numbers of interactions with performance components is
always higher than the corresponding numbers of interactions with instructional
components. However, there is a notable divergence botween the tw o data sets,
after task #4, and especially at tasks #5 and #6, reinforcing the view that a certain
lavel of expertise is reached and somewhat strengthened and refined in the tasks
at or about these points,
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Flgure ¥.1.1. Student 1 {Study 2): Lesson plana 1=k,

For the second student (2), there is a stark unevenness in the initial interactivity
figures, From a very low level of interaction with instructional components, she
then reverts to a more stable pattern {ie. ‘stable’ in relation to her own subsequent
experience), developing a slow yet gradual reduction in the use of these
cemponents in the LES ever the last five lesson planning tasks {15-10, or 33.3%),
(see Table 7.1.2). However, her use of performance compornents showed a more
consistent and gradual decline, apart form a small and momentary increase in
task 5 {18-i1. or 22,2%). This same pattern alse occurs in the time taken to
complete the lesson planning tasks—a gradual reduction in the time to produce
the six lesson plans, other than a momentary increase at the second lesson
planning task {17-12 minutes, or 29.4%). Indeed, this overall reduction is even
maore significant, given the short amount of time this student takes to complete
even the first and second tasks (17 and 19 minutes, respectively)-

Table 7.1.2, Student 2 (Study 2); Lesson plans 1—86.

i Lesson pfans ' LPS Components Time {mins)
Instruclion (1} | Performance (F) | IP Coeflicient

i [K] 8 18 | 23 17 ]
L2 15 18 ! 1.1 19
03 1 . 15 1 0 15
L4 ! 12 15 13 16

[ L5 ] 12 17 14 14

=| LG 10 14 ! 1.4 12
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Interestingly, there are reasons suggested in the cognitive strategies data
analysed further on {see Table 7.2.2), to explain why this student takes so little
time o complete the range of lesson planning tasks completed here, when
compared with other students in the study; and alse goes a long way ta explain
her concentration on performance rather than instructional componenits, in task
#1 (18:8 interactions, respectively). Indeed, this student is seen to concentrate her
initial interactions with the LIPS (e, in Jesson planning task #1} on printing
materials and information from the LPS, to be consumed away from the task
itself. It would seem, that study of these materials between the lesson planning
tasks being abserved in this study, allowed this student to more radically reduce
the amount of time taken to complete subsequent tasks. However, it should be
noted that by task #6, this student is found to be taking about the same amount
of time to complete a lesson plan using the LPS as others in this second part of
the main study.

—4~LPS Components
Instruction
wrB—LPS Components

Performance

Inleracilons

L1 L2 L3 L4 L5 L6
Lesson Plans

Flgure 7.1.2, Student 2 (Sludy 2): Lesson plans 18,

Figure 7.1.2 does not reveal a definite interaction in the instructional and
performance interactions data sets for this stuclent, for the same reason as given
for the first student {1)— since the numbers of interactons with performance
components is always higher than {or equal to) the corresponding numbers of
interactions with instructional components. However, as with the first student
(1), there is a divergence, if a somewhat less significant one for this second
student (2}, between the two data sels, this time occurring after task #3. This
gives rise to the notion that the student is beginning te evolve cognitive sirategies
more indicative of expertise in the tasks after this point.
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There are sitnilarities in all the measures taken between the first (1) and second
(2) students, and particularly so by the completion of the sixth and final task.
Furthermore, whilst the IP coefficient for the second student (2) does not grow to
the same extent { ic. rising to 1.4 in task #6, from a low of 1.1 in task #2), the
growth is in a positive direction, and is, after an anomalous first task, consistent
{see Table 7.1.2). Indeed, it would be possible to read the three sets of figures (ie.
interactions with instructional components, interactions with performance
vomponents and task time), for both students (1 and 2) as evidence of emerging
and efficient cognitive strategles.

The third student (3) has only three lesson planning tasks available for data
analysis, although as the interview data will show further on, this same student
undertook the use of the LPS during her professional practice experience more
frequently than the video data reveals. Indeed, the patterns revealed in the data
recorded from this student’s LPS usage, are significantly different from those
identified elsewhere, and it could be speculated that these patterns are the result
of more frequent usage: the use of instructional components is reduced quickly,
by the second lesson planning task, and maintained for the third task (15-8, or
46.6%}); conversely, interactions with the performance components is increased,
gradually, over the three recorded tasks (16-20, or 20%); whilst the time taken for
each of these tasks is uneven, yet reduced overall {26-16 minutes, or 38.5%).
Whilst it is not possible to invest confidence in the few data given here, it should
be remambered that these data were all taken from the student’s first week of the
professional practice period, and thereby in this context, corresponds, if only
approximately, to the data taken for the first three lessons for the other students
{see Table 7.1.3).

Tahle 7,1,3, Sludent 3 {Study 2): Lesson plaps 1—3.

l|_ Lesson ans | LPS Componenls Time (mins)
.l_ I Inslruction {i} | Parformance (7 | |P Coefliclent

E .1 15 16 11 28

% ) B 7 71 i3

! L3 8 | 20 25 16

Furthermore, the IP coefficient rises steeply for this student, over the three lesson
planning tasks observed here, (from 1.1 to 2.5), suggesting that a high level of
proficiency was reached in lesson planning tasks using the LPS. Indeed, the IP
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coefficients recorded for this third student, for both tasks, 42 and #3, indicate that
she was able to evolve strong and efficient cognitive strategies; and probably did
50 as a result of her additional use of the LP5 outside those periods observed and
recorded here (see the analysis of this student's interview data, further on}. This
view is also demonstrated clearly in Figure 7.1.3, where there is a strong
divergence between the instructional and performance interactions data sets, that
occurs almost immediately after the first task (#1), and is widened thereafter,

—9—LPS Components
Instruction

—8—LPS Componanls
Parlermance

Inleractions

L1 L2 L3
Lesson Plans

Figure 7.1.2. Student 3 (Stody 2): Lesson plans 1—3.

For the fourth student (4), there were four lesson planning tasks made available
for data analysis. Of interest is the high number of interactions with both
instructional and performance components in the first task (33 and 29,
respectively). This comparatively high level of interactivity is maintained, in
general terms, for subsequent tasks, a phenomenon alse reflected in the
correspondingly high task times recorded over the four lesson planning tasks.
Moreover, whilst there is a reduction from an exceptionally high starting point in
this student's interactions with instructional components (33-18, or 45.4%), the
initial reduction in her interactions with performance components, is reversed, so
that by task #3 the number of these interactions begins to grow again, and by the
fourth and final task, is almost at the same point from which it started (see Table
714}

Howaever, whilst the numbers of interactions this student develops may differ

substantially from those represented in other students’ experiences, the patterns
in these numbers are closer in nature and altogether mare familiar—a gradual

Fage 186



SECTION 7 Inveshgaticn of e efiects of the LPS: Main study ||

reduction in the use of instructional components; an uneven and smaller
reduction in the use of performance compenents; and a well-spaced reduction in
the time taken to complete the four tasks. Indeed, the 1P coefficients reveal
something of this more familiar pattetn, rising from 0.9 in the first task to reach
1.5 in the fourth and final task, after momentarily lapsing in the second task (0.7).
This is very similar to the experience of the first student (1) in this part of the
study (see Table 7.1.1), and also to that of the second {2), (see Table 7.1.2).

Moreover, there is a clear and well-defined interaction in the instructional and
performance interactions data sets, demonstrated in Figure 7.1.4, oceurring at a
point shortly before the third task (#3). This interaction is followed by a growing
divergence between the two data sets, indicating the point at which expertise is
beginning to be developed by this student, reflected in the cognitive strategios
used to produce the lesson plans with the LP5.

Table 7.1.4. Sludenit 4 {Study 2): Logson plans 1—4,

i Lesson plans LPS Components Time {mins)
T [ Tnelrudlion (0 | Ferfamance ()| 1P Goeficient
L1 f 33 29 ! 0.8 41
! L2 ' 27 14 0.7 |
! L3 i 20 1| 24 12 28
4 ; 18 ! 7 15 22

This particular student provides some evidence, in terms of evolving cognitive
strategies for lesson planning using the LPS, of finishing at the fourth and final
task, at a point from which the other students might have started. Indeed, this
view is supported by reference to both the interview and cognitive strategies
data, examined in detail further on. It would seem that this student preferred to
practlise a cognitive strategy, that was premised upon her understanding each
and every part of the LPS—thereby explaining her overly high numbers of
interactions with both instructional and performance components. That is, rather
than access the informati-nal resources or the performance functions at a time
when they were needed, she appeared to access themn both at a time of need, and
at other times, when she was exploring their value and significance without
reference to a particular need. Only when she had internalised their usefulness,
did she reduce the number of interactions with various components, using the
LP5 more like other students did early on in their experiences—when she
perceived a value or benefit existed.
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Figura 7,14, Student 4 {Study 2}; L.esson plans 1—4.

The fifth student (5} recruited for this research programme, only provided daka
from her second and final week of the professional practice experience. In this
short time, she completed four lesson planning tasks for analysis, The patterns in
these data are, again, familiar: 4 reduction in the use of instructional components
{31-14, or 55%); a corresponding reduction in task times (46-15 minutes, or
67.3%); and an uneven increase in the use of performance components (20-25, or
20%), (see Table 7.1.5).

Table 7.1.5. Studant 5 (Study 2): Lessen plans 1—4,

Lessan plans LPS Componghls Time (mins)
Instruction i) | Performance (P | IP Coefficiant
L1 . ED 20 06 48
| 2 ] 25 0.8 30
i ] ' 15 ; 27 T 18 19
il w4 ! 14 [ 5 5 18 15

There is evidence of quite dramatic changes found in the first two sets of these
figures (ie. for the numbers of instructional interactions, and for task times). The
IP coefficient recorded over the four tasks tells a similar story, rising from 0.6 to
0.9 for the first bwo tasks (#1, #2), and then jumping to 1.8 for the latter two
lessen planning tasks (#3, #4}. The data here, does perhaps suggest this student
developed sound and strong cognitive strategies for lesson planning using the
LPS, by at least the third and fourth tasks, an interpretation supported by the
interview data, where the student revealed that she changed and consolidated
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her strategic appraach to lesson plan writing at or near the second task (see the
analysis of the interview data, further on).

This interpratation is further reinforced, and clarified, by reference to Figure
7.1.5, which demonstrates a clear interaction in the instructional and performance
interactions data sets, just after the second task (#2). This interaction, together
with the following increased divergence between the data sets, s indicative of
the growth of expert cognitive strategies.

35 -

309

] N
2 —4—LPS Comporents
£ 20 Insirsetion
B qg —i-~LPS Camponents
2 p Performance
=10 )

g

ol

L1 L2 L3 L4

Lesson Plans

Figure 7.1.5. Studant § (Study 2): Lesson plana {=—4.

Taken together, and allowing for the disparate number of lesson planning tasks
recorded for students in this second part of the main study, there emerges
consistent and strong patterns in the data (see Table 7.1.6). For example, the
reduction in the use of instructional components is strong (21-9, or 57.1%),
although less so if the fifth and sixth tasks (#5, #6} are discounted as
unrapresentative (for which only two students (1, 2] provided data), (becoming
28.6%). Again, the reduction in the hime taken to corplete the lesson planning
tasks, (34-13 minutes, or 61.8%) is very apparent—although, again, less so if the
latter bwo tasks are removed from the calculations (becoming 44.1%).
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Table 7.1.6. Students 1—5 (Study £]: Lesaon plans 1--8,

Lesson plans LPS Componenls Time (mins)
Insiruction () | Parformance (F) |  IP Coefficlent
Lt 21 20 1.0 34
L2 13 18 10 25
3 14 20 1.4 20
{ L4 1B 21 14 18
i i5 11 17 15 7
L6 ) 14 1.6 12

Perhaps of more interest are the figures for students’ use of performance
functions in the LPS; very little change from one task to another over the first
four tasks; and being reduced only when the first two students (1, 2) are
accounted for, in the fifth and sixth tasks (20-14, cr 30%}. However, the most
telling figures lie in the IP coefficients: the trend here is of a gradual and positive
change, rising from 1.0 in the first task, to 1.4 in the third and fourth, and then
peaking at 1.6 in the sixth task. The story in ..l these sets of figures and
particularly those for the [P coefficients, is of students who develop their
cognitive strategies in lesson planning using the LPS by the fourth task, and then
refine those strategies thereafter, improving upon them more gradually over the
remaining bwa tasks. Indeed, Figure 7.1.6 reveals more of the same story,
suggesting the interaction in the instructional and performance interactions data
sets that occurs just before the second task (#2), is the point at which the
development in expert cognitive strategies first takes hold; but is only refined
and consolidated al, ot after, the fourth task (#4).

Hewevaer, as a cautionary note, it should be remembered that generalising in this
way, does serve to mask the differences in the sets of figures recorded and
analysed for individual students.
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2 Instruction

E —8—LP5 Componenls
£ Performance

Lesson Plans

Figure ¥.1.5, Sludents 1—5 (Study 2); Lesson plans 1—8,

The temporal data, when plotted on a single graph (Figure 7.1.7), show that for
all students, the time taken to complete a lesson planning task declined over the
entire span of tasks (#1-#6). Also, for most students {e. excepting students 2 and
3), this pattern of reduction is very similar: starting in the region of 3446 minutes
for the first lesson planning task; falling quite rapidly for the second and third
tasks; and then declining more gradually for the remaining tasks. Of the two
students (2, 3) whe did not conform to this pattern, student 3 completed only
three lesson planning tasks, making it more difficult to read patterns of any type
into her data; and student 2 experienced a hiatus in the earlier data (where for
tasks #2 and #4, the completion lime rose by one to two minutes), but followed
the broader pattern after task (#4). The data for all students increasingly
converge over the last three lesson planning tasks, so that all students complete
the fina! task in approximately 13 minutes.
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~—tp— Student 1

—-- Studen| 2

Studeni 3

~- Student 4

——Studen| 5
—&—Mean (1-5)

Lesson Plans

Figura 7.1.7. Time taken for task complation In the LPS for lesson plans 1—6 (Study 2).

Discussion

Although there are similarities in both the interactions and the task-time data
between these five students in their completion of the submitted lesson planning
tasks, there are alse some significant differences. Whikst each of the students
experienced a reduction in the use of instructional cempoenents in the LIPS, over
the series of tasks attemptd and recorded here, together with a stronghy evident
and corresponding reduction in task complenon times, the patierns in their usage
of performance functions are comparatively less alike—although, apart from two

students (3, 3), overall there are reductions in these interactions.

Beyond this, the data also suggest there is evidence of all stedents developing
appropriate cugnitive strategies for lesson planning using the LPS. For example,
the data for two students {4, 3), when charted as line graphs, show interactions in
the instructional and performance components inferactivity data, at points
somewhere belween the second and third Jesson planning tasks (Figures 7.1.2,
7.1.4, and 7.1.5, above). It ix at these points that the students have a ratio in the
use of instructional-performance components, of ane (1), and where their use of
performance components beging to outstrip their use of instructional
components. In addition, for these bwo students, the divergence between these
two data sets that follows their inferaction, suggests that such patterns in the data
indicate the prevalence of cognitive strategies representative of expertise in the
task. Even for those students for whom there is no interaction in the instructional
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and performance components interactivity data {ie. 1, 2, 3), there is a pronounced
divergence butween these data sets at some point on individual students’
interactions graphs {see Figures 7.1.1, 7.1.2 and 7.1.3), a phenomenon which in
itself is perhaps encugh to indicate the development of expertise in the cognitive
strategies being deployed.

Indved, Figure 7. 1.6, displaving the mean average in the interactions data for all
students, sugygests that the stage at which they begin to develop expertise in their
cognitive strategies when using the LPS for planning lessons, (ie. the point at
which there is an snteraction in the instructional and performance compenents
interachivity datay occurs very varly on, at ur just after the first task, However, it
is evident that the phenomenon of the interaction in the data sets must be read in
contert, and in pacticular, that governing the nature and strength of the following
divergence between these data sets. In this case, when all students are taken
callectivedy, as representiad in Figure 7. 1Lb, the pattern of divergence does not
becomuy soundly established until some pont during or aiter the fourth lesson
planning task ¢531—it i~ af this peint on the graph, that the divergence patterm in
the data stabilises.

When the interactions data from the second part of the main study (MS/2)%, are
compancd to that frem the first part (MS/ 11 thene are pechaps twoe major points
to onte. First, the relative aumbers of interactions jor almest all students in M5/1
are considerably lower than for those students in M8/2, with the eaception of
perhaps two students {4, and to a lesser estent, 5t sev Tables 7.1.4 and 7.1.5). This
is alse the case, tea more limited evtent, for task completion times. Second,
whilst in both studies, M5/1 and MS5/2, student interactions with instructional
componeats of the LPS and task completion times, are generally reduced, the
patierns in the interactions with performance components are largely reversed
over the two studies: in MS/ 1 growth is, overall, positive and incremental; in
MS/2 change is negative and semewhat more severe (ei.. Tables 6.1.5 and 7.1.6).
However, this reversal in the patterns of interactions with performance
companents in the LPS uver the two studics, has litthe apparnent effect on the two
sets uf 117 coefficients for MS/1.and M5/2 In MS/1 the [P coefficient rises

steadily and consistently from 0.7-1.5 (see Table 6.1.5}—a growth of 33.3%.

H o The use i the abbreviations M5/ 1 and M5/ 2, dor Marn Study | (first part of the main study)
and Man Study 3 (second par of the main stody ), ane inteodueed at 1his point for the
comvenenae of the teader, and 1o avoid nepetitive s of the full phrase.

Fage 153



SECTION T

Invesuganon of the affects of the LPS- Main stuaty |}

Whilst in MS/2, the IP coefficient is also seen to rise steadily and consistently,
starting slightly bigher at 1.0 and finishing, again slightly higher, at 1.6 (see Table
7.1.6)—a growth of 37.5%. Indeed, the IP coel icients for both parts of the study,
suggest a certain amount of comparability in the nature of use of instructional
and performance support components by beginning student-teachers over a
short period of time. More particularly, there is a convergence in the IP
coefficients for both studies at the conclusion of the studies—that is, at the point
of completion of the final lesson planning tasks, This might indicate that all
students, frem both MS5/1 and MS/2, reach a similar level of expertise in lessen

planning using the LIS,

Looking further into the nature of students’ interactions with the LPS

By broadly categorising student-teachers’ use of the L5 in both parts of this
study, in terms of instructional and performance functions, it is possible to obtain
insights into their patterns of use of the LPS. In turn, the strength and nature of
these patterns can be interprebed as revealing something of the students’
dueveloping cognitive strategivs as they use the LPS to complete a number of
lesson plans, as comples cognitive tasks, However, further analysis of the LPS
usitge data, contained within the video-tape recordings, in terms of ihe specific
functions or components of the LIS, tells us mare about these strategivs as they
are taking form. Tables 7.2.0-7.2.5, below, represent the data for student-teachers
in the secand part of the main study (MS/2) as they used various components in
the LIS to complete cach of the lesson planning tasks recorded.

The task-focused enviconment of the LPS is built around the production of a
lesson plan. Henee, the component described as the ‘Tesson plan writer' in the
Tables 7.2.1-7.2.5, is a reference to that central part of the LS where the user
writes a lesson plan. In strict ferms, il is actually a part of the performance
support functions (and without it, the user could not ‘performy’, as such), but for
the analysis of the data given in this Section, it has been isolated as a separate
camponent of the LI'S.
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Table /2.1, Students cognilive strategies In their use of the LPS; Student 4: Lesxon plans 1-8 {shaded
areas Indicate totals and sub-totsls for LPS companant waagel.
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In the first student (1), there is evidence here of exploratory strategies used to
develap the first lesson plans. [n the first and second lesson plans, almost all the
instructional support components are initially explored, with a concentration of
this strategy being conducted in the Zrea of lesson (learning) objectives (What is a
good objective?; Ways of writing the lesson plan; Effective objectives). At the
same time, the shudent also spent a darge amount of her interactions with the LPS
in the performance suppori areas of the Verk database, the Example lesson plans
and the Example objectives. This concentration of the student's interactions are
not surprising, particularly in light of the data obtained by interview {the
interview data, is analysed further on), which indicate how she felt compelled to
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explore almost al aspects of the information base in the LPS before evelving a
more direct ancl immediate method of writing the lesson plans. In this latter
stratepy, the student accessed supporting information only when it was thought
necessary, and then by using the Werk pad, to save relevant information from
both previous lesson plans and from the instructional support compenents in the
LPS. Indecd, the dramatic reduction in the times taken to complete the first and
third and fourth Jesson plans (fe. a reduction of 83% from #1-#3/#4: see Table
7.1.1, above}, are supporting evidence of the growing efficiency in this studenl’s

cognitive strategivs used to engage the LIPS to complete the lesson planning tasks,

Towards the latter lesson plans (#4, #5, #6], the student’s concentration in her
interactions, moves from lesson abjectives to lesson evaluation; and
simultaneously, she reduced the number of these interactions with instructional
support components, and increased those with performance support .
compunents. 5o, in this context, the Retlection tool and Example evaluation
processes, were accessed more cansistently, along with an increased use of the
Work pad. Again, this evolving strategy is supported by the interview data,
where she very clearly described how with growing confidence in her lesson
planning, she began to spend more Hime ‘thinking about the evaluation methods®

and take eonsiderably more tinie ‘thinking about what | was doing’®.

The Lesson plan writer is used by this student in the same way across all lesson
plans—that is, there is evidence in both this and her interview data, she wrote the
lesson plans in a cancentrated fashion, once she had evolved a strategy for doing
so that she felt comfortable with and had confidence in. The instructional support
components, initially in the area of objectives creation and then in the area of
evaluation process creation, were accessed to inform her lesson plans as and
when the information was needed. Furthermore, the Work pad is used
considerably more in lesson plans #3-#6, suggesting that information was
cellected here before reflecting further on how it might be used by the student.

¥ Duntes taken from the Interview data; see below for thedr full contest,
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Tabla 7.2.2. Students cognitive atrategles in thair wee of the LPS: Studant It Lesson plans 1=5 [shacded
areas totala and sub=totala for LPS p t usage).
iStudent 2: Lesson plans 1-8 Lesson plans (LP)
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In both this interactions data {Table 7.2.2) and the second student's (2) interview
(sve below), there is evidence of initial insecurity in use of the LPS and in the
knowledge of what might be required to produce an appropriate lesson plan. [n
fact, the student clearly approached the use of the LPS with more confidence in
printed information—whilst she completed some carly exploration of the various
instructional and perfermance suppart components in the LPS, she also spent a
large concentration of her interactivns (ie. eight in the first lesson plan) with the
PSS in printing material, to be consumed “at home” and away from the pressure
of the task itself. Moreover, the student here and in the interview data,
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demonstrated her dislike of reading information from the screen of a computer ('
can't stand reading from the screen’).

In the second and third lesson plans (#3, #4), the student explored the
instructional suppart components, using the LP5 in a more focused fashion, and
concentrated her interactions in the area of lesson objectives (Effective objectives;
What is a good objective?). However, the interview and the video data also
revealed that she continued to fee] more secure in the printed information taken
from the LPS during the conpletion of her first lesson plan, by having it
constantly available for reference purpuoses, whilst she was using the same
information on screen. But at the same timw, she also gained in confidence in hor
use of the perfosmance support components, making great use of the Verb
database and the Wark pad, te build up her lesson plans—these interactions
remained particularly high over lesson planning tasks #2464, Commensurately,
she alse increased the number of interactions with the Lesson plan writer across
lesson plans #2—#6, perhaps reflecting the evalution of o mone confident strategy
in using the digital instructional and performance support tools in the LPS {ie. by
navigating between them whilst actively constructing her lesson plans), whilst
decreasing a retiance on printed matter to provide the necessary support for

writing her lesson plans.

In the latter lesson planning tasks (85, #6), as with the first student {1), she
increased her use of performance support funcions, and in particular those
concerned with suppurting the higher order cognitive process of reflection
{Reflection 1ool), and with writing evaluation processes (Example evaluation
processes). However, she also contintted to access relevant support information
in the instructivnal support functions {Evaluating leaming outcomes; Evaluating
self).

Interestingly, in this student the IF coufficient is very high (2.3: sec Tables 7.1.2
and 7.2.2) in the first lesson planning task, before being reduced and then built
more gradually over the second to sixth (#2-#6) tasks. Clearly, however, the data
in Table 7.2.2. demonsirate that this first coelficient is unduly influenced by the
student’s heavy interactivity with the print function!
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Tabla #.2.3. Students ¢agnitlve strategios In thair axe of the LPS: Studant 2: Lesson plans 1-3 [shacked
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This student {3) complueted only three [esson plans in total using the LPS, making
any patterns in the data regarding component usage more difficult to discern and
arguably less valid. Notwathstanding this, there ane some significant issues
highlighted in this student’s (3) use of the LPS. In the first Jesson planning task
{#1), there was evidently some effort made to look at least once inte each of the
instructional support functions. Equally apparent is the student’s quickly formed
recognition of the value of certain performance support functions--particularly
the Verb database, the Example objectives, the Print facility and to a lesser extent,
the Work pad. it is with these components that most of the student’s interactions
were made in the first lesson plan (#1). However, in the second and third tasks
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{#2, #3), she maintained her interaction with these components and at the same
time, increased her interactions with other performance support functions,
including the Example evaluation processes. It is also in the 1ast two tasks (#2,
#3), that the student also increases {by vver 100%) her interactions with the
Lesson plan writer, suggesting a more fluid and integrated usage of all
performance support functions in completing the lesson planning tasks. Indeed,
much of this pattern of usage is also revealed in the student’s interview data.
Interestingly, her interview data also demonstrate the over-riding confidence this
student brought ta the task of lesson planning. a confidence which remains
evident in her strategic approach to the use of the LIS—quickly congentrating on
the performance support compunents in place of instructional support
components. Indeed, the high [P coefficient in this student (2.1; 2.3) reflects this
strategy {sev Tables 7.0.3 and 7.2.3), where interactions with perfonmance
components are rapidly established and sustained (. by lesson planning task
22), at a rate of mare than doublye that conducled with instructional support
COTMTPTITI L.

Again, student 4 completed only four lesson plans, and any patterns in the data
must therefore be treated with some ciccumspuection (see Table 7.2.4). Generally,
the first bwo lesson planning tasks see this student spending a [ot of time in
interactions with instructivnal suppuort components of the LPS. Indeed, she took
some 41 minutes to complete the tiest bsson plan—this, together with the
interview data, suggests a ot of ime was spent exploring the infermation
available; and s, in resolving the nature of the LIPS and how it might be of use
{te. in thinking about cognitive strategies fo pursue in its use). Interestingly,
whilst this student seemed 1o spend a refatively high number of interactions with
the LPS, with the whuole range of instructional support functions, she did, by the
third and fourth fesson planning tasks (a3, #3, change this concentration from
those that dvalt with (i) fesson objectives, (i) approaches to planning; and, (iii}
using the LIS, to thuse that were cencerned with evaluation processes and
approachus (iv, Evaluating learning outcomes; Evaluating sell: How do | ensure

my evaluation will be effective?).
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Tabla T.2.4. Stidenty cogaltive strategles In their uss of the LPS: Student 4: Lesson plans 1—4 [shaded
arzas Indicate totels and sub-tolats for LPS companent Laage],
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In addition, this student developed high numbets of interactions with various

performance support components {Verb database; Example lesson plans; Work

pad: Example objectives} over all lesson planning tasks (#1—#4). In particular,

there was a concentration in the use of the Work pad and the Example objectives,

that ran consistently through this studeat’s use of the PSS, At the same time, she

only engaged the use of the Lesson plan writer on few occasions, supporting

findings in the video tape and interview data, that Ihe cognitive strategy evolved

here is one in which the student distinguished clearly between learning and

performing. Indued, in the interview data, the student specifically recounted how
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she was concerned thal she fully understood both declarative and precedural
information in the task, before proceeding with it:

Yeair, I jnst Hrought abont that, | think that's ltowe § always work, | spend o ok of
tinte going trongl something and teen dw i, depending on what it is, coen in
exmms... [ remd the informtation {dide't koot about acl tipe, ad then orole out
e lesson pliat, Bs that the way §oos supposed tode it2... Fonly really did
someiivg aftee | rond it iy take notes, Butif Hdfda®t eomenber fooe o do L}
wentd Beick e eead itbon i, Lo gt a better Sen of o o go o, Like there. Talking te
aayself as well elanghingt No, eeatly. Ui fust rging to get it inte sy head, 1o

wmderstiil ik

In short, this student works with a copgnitive strategy that is based in an approach
to learning which has no doubt, been transferred from other learning situations.
It is thorough, premised on a comprehensive review of relevant information, and
used to construct understanding rather than simply to enable performance. The
same instructional support infurmation might be accessed repeatediy and not
only when it is appropriate to task performance, but more so when it is thought

to be relevant to understanding the full nature of the task.

As with the fourth student {(4), student 3 prosfzced anly four lesson plans by use
of the TPS {see Table 7.2.5); but patterns in the data are nonetheless prevalent and
of interest, For example, in the first two lesson plans (#1, #2), there is evidence of
high numbers of interactions with infarmation in the instructional support
components that refiects the student’s concern to understand how to use the LIS
{Using the LIPS), how to best write a lesson plan {Ways of writing the lesson plan;
What is a lesson plan?) and also to construct effective learning objectives (What is
a good objective?; Eifective objectives). Simullaneously, there was also evidence
of high numbers of interactions with almost all flunctions in the performance
support components, from the fiest to the last lesson plan (#1—24). In particular,
the student increased her use of the Reflection teo), the Verb database, the Work
pad and the Print function consistently over all lesson plans; whilst reducing her
total interactions with instructicnal support components by 55% over the same

span,
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Tatila 7.2.5. Students cognltive sirategies in their use of the LPS: Student 5: Lesacn ptans 1-4 fshaded
areas Indicats totals and sub-totais for LPS component usagel.
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! Rleﬁelch'oﬁ

Verb database
“Example fesson plans
Work pad
. Example cbjechves
?’_Examgle evaluakon processes
.Find

Print
!‘Lesson plan wriler.

Ly

“ip Coethicent

It seems in this studuent, there was evidence of a developing cognitive strategy
that is based on ixploiting the value, and refining the use, of bwo types of
prrformance support functions in the LPS—the explicit and immediate support
offered by the Verb database, which reduces the need to hold and maniputate in
memory an array of data; and the Work pad and Reflection tool, that can be used
to encourage devper and higher-order cognitive processes, such as veflection,
critical review and metacognition, The inlerview data are consistent with this
interpretation of the interactions data, as reported in Table 7.2.5. For example, the
student clearly reparted how her use of the LIS ‘made me realise what [knew
and what | don’t know”; and how various functions in the LPS prompted her to
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review her way of writing lesson plans, encouraging the adoption of more
thorough procedures in this task than she had employed before:

1 was going to type e (the lessons) into the computter and fust print hewt ont. [
did that for the first oue bist Hhe compriter wade nte think about what [ wns doing. 1
reatly stopped me in ary tracks. I'm wot just saying tiat! Fog swrprised.. Yon condd
renlly think abowt e nenning of N objeclives, what you Twere rying to teack. |
wweent Dack te Hrink about tings 1'd afreaify prit dotn. Like I wrilten onf two
Muths lessons, ane o differend days. And [eould see fow te now make the
obfectioes il set... comneet better, so ey wontd fitlowe en... {the LPS enconriged nee
o go) Dack over what Vd weritten b cheek o see if Thad weitten it coreectly,

especinily 1o check the eoaliation and the obfeckives, to make sure they matcliad up.

Discussion

At this point, it is possible to see a number of cognitive strategies arising in the
students’ use of the LPS to produce lesson plans in the context of a professional
teaching practice (e, an authentic task-based situation). However, it is not
possible here to ascertain the stability or the robustness of these strategies; nor to
suggest the circumstances under which they might be likely to falter. A summary
of students’ cognitive strategies are set out below:

Student 1

. Exploratary strategies used to develop initial lesson plans, interacting with
almost all instructional support companents, with a concentration in the area
of lessom (learning) objectives; and later in evaluation pracesses.

. Identifivs immediale value of toals that directly ease cognition—such as the
Verb dalabase, from the performance support area.

. Evelves a more direct and imawdiate method of wnting lesson plans,
accesying supporting information only necessary, and then by using the
Work pad, to save and manipulate relevant information froms other lesson
plans and instructional support components.

. Reduces the nuinber of interactions with instructional support camponents,
and increawes Lhose with performance suppert components.

. With gruwth in confidence, increases use of the Refiection tool and Work
pad—tools which are more likely to suppart higher order cognitive

processes.
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Shudent 2

Strdent 3
-

Stindent 4

-

Strdent 5

Investgatian of the effects of the LPS: Main sludy |}

Early exploration of both instructional and performance support
components in the LPS.

Concentrates inleractions in printing off material, to be consumed away
from the pressure of the task itself,

Starts using Lhe LPS in a more focused approach, concentrating interactions
in lesson objectives; centinues to feel more secure in the printed infarmation,
by having il constantly available for reference purposes, but whilst she is
using the sanue information on sceeen.

Gains in confidence inuse of performance suppurt compenents—Verb
database and the Work pad.

[n1 Later lesson planning tasks, increases wse ot performance support
tunctivns, and in pasticular those cancerned with supporting the higher
vrder cognitive provess of reflection (Reflection toof), and wilh writing
evaluation processes {Example evalustion processes), Continues to access

relevant suppuort information in the insiructional support componenls .

Explores at least onoe into each of the instructional support functions.
Quichly recognises the value of performance support functions that directly
vase cognition—particularly the Verb database, the Example objectives and
10 A lesoer extent, the Work pad.

Muaintains and expands interactions with these and other perfermance

suppurt componenis.

Extensive enplosation of all information availible, to reselve the nature of
the L1'5 and how it might be of use.

High number of interactions with the whole range of instructional support
furktions, changing the focus of interactions over the series of lesson plans
frum planning and objectives o evalualion processes and approaches.

High pumbers of interactions with varieus peefomaance support
components (Verb database; Example lesson plans; Work pad; Example
vbjectives) over all lesson planning tasks; in particular, a concentration in the
use of the Work pad and the Example objectives, that runs consistently

through all lesson plans.

High numbers of interactions with information in the instructional support

components that reflects a concem to understand how to use the LPS, how
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to best write a Jesson plan and to construct effective learning objectives.
Simultanvously, high numbers of interactions maintained with almost all
performance support components—increases use of the Reflaction teol, the
Verb database, the Wark pad and the Print function consistently over all
lesson plans; whilst dramatically reducing to1al interactions with
instructional support components.

* Exploits the value, and refines the use, of two types of performance suppont
funclions in the LI"S—the explicit and immediate suppont offenst by the
Verb dalabase, which reduces the neod 10 hold and manipulate in memory
an array of dala; and the Work pad and Reflection wol, that can be used to
encourage devper and higher—onder cogrutive processes, such as reflection,

crilical review' and metacognition.

As part of these strategies, the shudents used the Lesson plan writer in a number
of ways, each belonging to one of two more general strategics—vither as part of a
concentrated approach, that clearly distinguishes between the acts of learning
and performing: or with more fluidity, navigating between the Lesson plan

writer and a range of instructional and support functions.

Interviews

The observational data captured by video camera-recorder, were intended to
reveal, on analysis, students’ cognitive patterns or use strategies in their use of
the LFS in the completion of all six lesson plans observed. Individual follow-up
interviews, conducted at the completion of the two week period, to determine
how all students managed aspects of the lesson planning task, made use of these
video recordings to elicit a delayed think-aleud procedure, as prempts for
students te offer explanatory camment on their actions in using the LIS, The
precess of stimulating students’ recall of and reflection on their thinking during
their experiences of planning lessons using the LPS, allowed for the richer
decumentation of students’ cognitive processes and also increased accuracy
(reliability)} in interpretations offered in analysis of the video data.

The procedure established and followed for these interviews has already been

documented elsewhere in this thesis, in Section 4, dealing research methodology,
as well as in the introductions to the pilot and main (part one) studies (Sections 5
and 6, respectively). Only deviations from this procedure will be described here,
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in this present Section. Interviews with each of the five students lasted
approximately 25 minutes, and not longer than 30 minutes (ic. stightly longer
than those interviews in M5/1). The quotes given here are taken from the
interview transcriptions, and have been edited and selecied for thwir relevance
and significanoe 10 the reseanch questions in this study,

Studem 1

The first student (1) was intervrewed 12 davs following the completion of the
professional praciice peniad, and 15 davs after production of the final (sixth)
lesson plan produced using the LP5. In this case, the inferview data affonded
insights into the student’s cognitive strategies 10 producing besson plans: and
initially, gave an indication of the student’s motvation te use the LS, as well as

her perception of her shills and konowledge.

Graat Brdliot. Ko teally, thes Jod muale plaanng Irosns gaez 1 ings nd sare
alsat domyy His program, abosd sposding leaps of e on top of my clisseoom
preparatron. Bt D fonglnt o el Relp et et Better oaarks on prac. I'm good
el Reds baat Ldsdo't d briflaamity Last prac—1 had 3 defiont dlass. vear oo, and
Freestadedort goton ol e tercler He eas sec, He soas good, taat [ just dide't get
wer vty e 3 broug Tt i desans it die staed bad fe sogeted fuangs dine s oaw,
varte KM, work=stels, westing the kafs to fores vvery esson the a1 toas good

et D thind the s did et bored,

1 plannad wrost of mey fessons queickly, 5o [had e o think about other Hrings. 1
cane ko ganed alont, st joos i, about four or fine times fe do e fessons fie, the
desson plnsd. ook s i wodidhe te got Hie first one done, §remember thinking |
didee’t like this mnch. I woas @ good prograis, [ just thought [ coudd do it better,

queicker, oi sy oqvn. §Aidn®t realiy have to do soecl with the infovmation at first.

No, §did speadd queite i bt of titae searching far information thit conld help. Amd |
aidd find wseful stuff, things to Jwlp wwith deing things like the eoaluation and the
obfectives... It fuind Enoming heir to sed ont e objechives in Hie tay woe'ne

stprposed to. §think yon can spend to much Ve on this sort of thing, trying toe

Tearn about lesson plans. Front bow # was explivived to e, the program is meant to
By wased, yorr kaotw, do wiake it giicker and vasier 1o write Jessons without having to

dcarn cverythiing first. So after the first conuple of lessons, 1 just starled 1writing ont
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Hhe Lessonns ot oy oire, geilivg to Joose e best ooays 1 aoantad to work as § et

gk

Pterstenrer: Can i desenibe these? Wit soore e best aags™?

1 et | paest Dot tae fied mione contfortalle ur ety Hhe prograne, wsing it in the
wap | ronght o ool Iefyr e sty nse e inforosation it Bad as mich, frst
it § mendad ot The caband copy thg e notebook (e stoadest Rrere is
referring fo e Work Py toas roally goud for Loeping matormataon o it 1 ooodod

i1, for keepurg formation, Front otlter Josson plass s el o L eoidd re—nse stuff.

Iatervreive. Dad votr iorike sons fesson phines kwetfer, it e same sesson?

Yoalt & theaek abonsd Hesces.. wes, 1 i simpde b de of that sap, you et ieto the

grovey of nstiy Mee progrno, geithont a break. Just gt onand do .

After @ couple of times, Freafly Hronght sl ichat Dioas doing, abont hote §eewid
nnke B Jessaons Wetter, st onte of the. §eopied ane of the lessous i the progrant.
Net el capied, Fsuppose., used it e get ddvds from. 3 ases roally close to an idea
1 haud wrtrioseyg. of sesing cookintg i svierce o xet Hie Kids b fhink abowl frest, the
cffects of heating mater, conporation. Once ! had this lessen worked one, L ud L as
the firdation for wiv other lessons—objectives, conlhmdions, | stiarted 2 new Josson

plitst oacht tinge, fnid £ ased ivdat §id before o speal Brings up.

Itervicivr: Did yout sctuolly capy and paste from one to another? How vouch of the

preions Josson plans did you wse i subseqient oees?

Yes, il copy and puaste. Mainhy ! fust saved Hie ofd lesson with o et mame, dand

wrale orer the top of the old one, { fnowe hoae to do Hiat.

I suppose § really fornd it fielped aie tink abont things. 1 could wse it 1o torite tie
Jessons quickly and then | fust ee-read thea to think carcfiely abowt what T uas

doing.
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Intervivieer: How ibout the esson plans you tweote by hand during this practice?

Did you find you were spedineg ware e on Hhese ones as avif?

Yes. aort of. s Drder at scheol. You don’t have the kivd of time yon ave when |
cattee do el Bedd Nrinking about i, yes, §stippaee §did do the sie sort of thing. |
etz £ abid copue B soay of weniting objectives, of weeiting... of prtting Hrings in the
right places, of getting it o fook ritid, 1 bailt ap confhdenee, § think. Tneiv wlat [
s dvinng, { brrewe of ioes righl, The teachier dovked af all the Jessons, moud made
cunttrmenrts. DN gan s whol S icvote o iy fessons? e £ uws doing really

anetl frong witat Atiss X vtvachor s lamic) siys.

Tl dessimes zovre gaing sivdl for e, i e classeoons, § ke § e o gt botter at
sattie Hiintgs, it conteol. Bud that's ol the pdi, 15002 et e meysclf sqone time,
! sappose, Tosort Himgs ond. Auyaay. e fsord of garessod... ke Hie plins were

LI, pretiu bt

{ thirk § sovnelid heriw wsed the prograns al seltood, or mawbe at hiowwe if Fhad sy owen
compriter. But Fleaemt a lol dogivay, nsing &8 onby o und, B aas grodl, i really

frelpwd v, 3 et i hefped e, lope e tose iF again.

For this student, there are clear indications given here to explain how she used
the LPS, and ta what effect. For example, she is convinced that the software was a
major benefit to her. in both supporting her lesson plan writing directly, and in
providing the skills and in pasticular, the confidence, to tackle lesson planning
tasks without the use of the LYS, Furthermore, there are repeated pointers in this
interview data, that the student was aware of the strategies she developed in
using the LPS, as well as the benefits she perceives it bestowed. There are also
indications here, of metacognitive skills being developed, of the student
consciously thinking of her own role in the lesson planning process, and of
thinking about the best ways of working with the LPS to produce increasingly
better lesson plans.

However, up to this point the student has said little that comments directly on

her use of the various functiens in LIPS, With further prompting she does offer
some indication of this level of usage.
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Interviczoer: Can you explain what you are doing here? Pechaps yon can say
somedting abond what farctions you coeee using lere Ge. referring o the video
Maybnck of the fheal fesson plansing task)?

Fufid thiis bessaur pluns vty guickiy. L didn't rse the information much, | just arote
P dessart phian, § soeppusse § Rosee sl £ aoas doing. Yo, Pz nok sure swhat else ko

Sy

Yo, Fin Hrotktng abont e coalturtion aetinsds 0o ese there), Fdid take a fo! of Hine,
trare e, Hrinking aboat abat Dioas doing, | Honk Tsand s before | tlangiet
ore afttet it § s Brgany do el I §ious teachioag, pon Reoir, ondicrdoad
Kids, My supervasor asked me to thank about setting np grosps for waths, This >
wdurt Por dogsy, | inied B foed ont aboct graspe (atitieny fo the screens. Thes
Felpad. Bt st vasy ivden §saie fuie do set aut a plan for working weetl yroups, so [
tesend it n ey fosson (plans oo sor  Hronght abont tedit Tananted b do mare.
Yo, OK. Witen 1 zows fnishing off, vt through the lesson again, fere, like the
compater said Gelen wsing the Reflection tool. N aoas good. I andkes gon Hinek, to
theivek alwnat tohat woir've doig, fraie thimgs At tegethier. Yolt, (pointing to adding
text oa seeven) anwd ta Hrink about see of e speciad chilidren in the class, there

ane qrite J feo really intelligent gicks.

1 thanngiit thore, prainting to the sereerd about the et fesson, # was the ...

Based an Wi one.

The student didn’t say much about the particular functions used, but repeatedly
indicated, by both statement and implication, that she had evolved a largoly
automated way of working with the LPS, using a series of basic functions to
preduce a lesson plan, and consequently spending more time refining her
approach to certain aspects of the lesson. In fact, the video playback used to
prompt this student’s memory, revealed a number of pertods where she scrolled
around the lesson plan on screen, adding text here and there, gradually bujlding
up the lesson plan and thinking intensely about most aspects of that plan—the
objectives, the methods, evaluation. This student also was shown on the video
starting off another lesson plan, basing it on the current one being planned, as a
second in a series of maths lessons thematically based. Of interest, also, was her
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focus on refining the teaching methods to be used, integrating group work, and
building some of the work around individual children. On task time was also
very high, with no apparent periods of off-task activity.

In many respects, there is in this student a great deal of self-awareness and
accuracy in her perceptions of her growth in ability, aptitude and confidence.
Indeed, her lesson plan assessments, described further on in this thesis,
demonstrate a gradual improvement in her skills that continues beyond the use
of the LPS, to reach grade B {iv. Outstanding).

Student 2

The second student (2) was interviewed 10 days following the completion of the
professivnal practice period, and 15 days after production of the final (sixth)
lesson plan produced using the LPS. Again, the interview data afforded insights
into the student's cognitive strategics in producing lesson plans; and in

particular, her preference for working in linear information structures.

Miterideiver: Can won expldnt wfurt yor are Hrinking whilst you sovee plonning this

Tesson (poniing o the tideo senen)?

Feeally pavicked. et 105 et e lang of things by s, The totes awere what 1
printed off before, e first tinie | rised e progaon e, the LPS). T sed the noles to

remd aboted wwriling e fesson plans.
Iuberviciver: Wiy did you privt teess, instead of reading from Hie screen?

Piowser's suire, {suppose, §didn’t really knowe what to do al first. Se | just printed off
aff e infrition | ought was interesting, amd vead & @t ftome, }afways find 1
dtave to read things orer agrin fofore I'm confident, yon krow, before § really know

it. Do you kioe what | riean?

1t gives wie dime fo thivk about it. Fused it heee, 1o read about what Fas doing. |
Sound it easier Head way. | can’t showd reading from e screen, hiving to spend
deaps of Huic... its OK it ok when you have to find things quickly, 1ts mck
queicker witlt it in front of you tie. on paper); | kot where it i 1 wand 1o find. OK,
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s frere Fot readiveg the shuff o onteomes—I remeniber Heis, and Hien [iorote an
vrtcomes—tased fesson, it wws bovping i with ver Lasyguage feclures. Iestend of
using stardand objechives (e, elavioural vljectitvs). T remembennd quite o Jot of the

fuforisation anyinty, Fot just really cliecking on things.

Intervivieer: Bat whyant yow accessing te sanwe fuforaation in ty LPS, if you've

gob it oi paper, irt front of wou?

Notsiere. { i e Fiid check e sae itformation fieve. Lo, [owan, | don't
rofly ke sohy., Perlups it wight cliange frone b to e, oot fust o check it
remninied Hie saewe, Bot i aas faed e find what Dianted on the screen, having to
Jolluze ante sereen o anotiter, it Heen finding it's nol thene amvay. 05 somehene
efsed Readly frustrating, Amiie, i85 good fo be abhe to read it ayline | ke, o
homie and ot sehovd, §eondif concentrate m writing Hee losson pling then, whee |

CANE Tkt

Iaberviciver: Did yon also wse the privt-owts of e infermation wher you plarmed

otfier fessons, say ab school, on paper?

Yoafu § suppse §diid. Fi ot really conscions of i, 1didet reatly thisk abot it
Yes, Vidfed Hiotegdt, 15 something Yido anyioay. B eeaily felpal when | got strck on
writitg o lesson phant for gronp swork, in Science. I hadn't dove one for groups... not
really. L conddnt sev §f you did do gronp-work, e to moke stiee the childeen all
contribnte, alf fern something. Ho do oo eosfiate vacl chibd’s... what ench child
Hras fearid? Tt to o Hiis type of kesson for tre teaciier bt Taidhe't kot really how
to start it ! vedend v have tinte bo Mink about 58, to read abont e ke do it s 1ot

casy to do i alf o Hee sine tise, Not for me anginy.

This student developed an unusual way of working with the LPS, at the
inception of its use. [n the first upportunity to use the LPS to write a lesson plan,
she printed a selection of the information contained within the instructional
cemnponents, to take away with her. This action was repeated in subsequent
sessions with the LPS, not all of which were .« .orded for analysis, or even used
to produce lesson plans. On every occasion that a lesson plan was produced, the
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student produced the printed materials and read appropriate sections. In her
interview, the student clearly expressed a preference for working with
information that is contained on paper, and not in hypertext structures, a5 used
in the LPS to store and for users to navigate and retrieve instructional
information. Alsy, by inference, the student also established her preference for
being able to access largely declarative and abstract information concerned with
the task of lesson planning, away from the completion of the task itself; as well as
accessing it at puint of need, when a lesson plan is being consteucted.
Interestingly, the interactions data partiaily hides the fact of hor preferring to
work with paper-based information, since this student at times, accessed the
same infermation she had on paper, on screen, to check its consistency (ie, that it
hasn’t been changed since she had printed it).

Student 3

The third student (3) was interviowed 14 days following the completion of the
professional practice period, and 21 days after production of the final {third)
lesson plan produced using the LIPS, This student only preduced three lesson
plans by use of the LPS, and theve others by means of ‘pen & paper”. The former
were all produced during the first week of the professional practice period.

Iutertivioer: Can yoe start by saying why you weren't able to complele wore Hon

Uiy fesson plans using te LPS?

Yealt, Like ! sieied dofore §fornd il oo snuch work, at school and coming i here. !
cawe in fiere vice, Thinkon? My selool iwas 2 woay from tin, it took me abont 30
minsites to drive int cach time. I aons fust foo sieclt. | foumd prac reafly hard His
Hime. 1 nol coen stive | vant fo teach any more, 'l see 1 guess.. bt anyioay, what
oas the uiestion.,? Ol yes, ... the comprler was hard fo yise, § didv't ke it

mch...

Duterviewer: Can yor describe whet you were thinking when yoi nsed the Lesson

Plivring Progran here (pointing to the video)?

* This student {3) was video-tape recorded on bwo ocecasions: the second and third lesson plans ©
preduced by use of the LPS were written sequentially, at the same sitting.
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its fard, Its a wirile ago. But T itonght it wodd be sesoful at first, And it was good to
nse, youd fien, Detter than Histening tow lectorer talk abowd this foring stoff for bories
int fronit of you, But it was realy fiddly, trying to work ont the test way of deing
crerything, Hiore wwas st so saich to wend, b e end it read mnch of it... |
dune't think Fieeded to, So fiere (poirting to the video pliyback o seecen) I fiest
writiong M dessor phine, At Htens, printing i off, |ofunys looked at the verbs togise
(pounitivng b thee plagback sereend. §elecked trings, | thenght Frecded fo sk st
uns doing the ‘esson i e right oy the exmple lessons were really good for this,
{fooked al thens fages of Hines, S ke sure Hhiod the simpe sort of eoelustion ideas
sl e ed. There was fow sl inforzmtion o rd eoch G, it fust didu't seem

iwordlt ik voading it arch tine.

interviviver: Mot did yon compiete Hie esson plans wlhen qeriting them aut, withoot

Hie compeler?

Well, fike L did bofore, By hand. Oh, | see wohat you smea, Yo, vaybe the
infornition world fve been useful, fike the verbs and the examples. 1 could fiae
privtted thewn off and wsed e dater, But Fdishe't find lesson plins havd to write
gy, 4l pheked up queite i fol from the first aoek [ eanee int wnd to nse the
compater, your program, Ne, it wasn't a problei. ! gol good comments from my

stipervisar amd the teacher,

The essence of the interview for this student {3) provides further insights inte her
interactions data, where, after interacting with instructional components
moderately in the first lessan plan produced by use of the LP5, she proceeded in
the second and third lesson plans to concentrate on using example plans as
models for the construction of her own, greatly reducing her interactions with
instructional components, Clearly, the student rejects the effort necessary to both
Jearn about the task and to perform it as the same time, but ajso makes the
judgement that it isn 't necessary to access instructional i.- ‘ormation to complete
the task adequately. Indeed, the lesson plan assessment data, described further
on, reveals that this student consolidated a mark of Highly Competent (D) over
four lesson plans assessed, two of which were produced without use of the LPS,
producing a fifth lesson plan {#6), again using ‘pen & paper’, that was assessed
as Outstanding (B).
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This student quickly identified a cognitive strategy which largely excludes use of
instructional components without compremising her apparent confidence to
complete the task well, nor the marks achieved in the assessments made of her
lesson plan products. This strategy is based on cencentrating use on performance
components, and in particular the example lesson plans provided, together with
the Verb database. Interestingly. this student is also seen in two out of the three
lesson plans video recorded, by-passing system prompts to reflect on the nature
and relationship between learing objectives, teaching methods and evaluation
Processes.

Studant 4

The fourth student (4) was interviewed 11 Jays jullowing the completion of the
professional practice period, and 15 days after production of the final (fourth)
lesson plan produced using the LPS. This student only produced four lesson
plans by use of the L5, and bwo others by means of *pen & paper”. The final two
LIS praduced lesson plans (#3, #4) were written at one sitting.

Duterpdenver Moo did you goobout wsing the different avtions of tie Lesson

Planning System?

The first Yime L came in § started sfoiofy. §ovked at wlf the different sections,
differcnt parts of Vie softioare, 1t fooked good, ! Hiked Hee way [eoudd get fnto things
whent 1 ivanted do knoie ot them, Rewding the fecturers” and other teachers” idvas
abant fesson planaing s different—at o we aee teld different ways o write @
tessan plan by fecturers in different snits, bt wo—one really tells you tee right way,
it gors confusing. s not fust me, everybody fecls fike s, I e vid, § conhd see e
way Hese different nwethods wark, using the program. 1 speid a fong tine reading

this infanmation af first. | ioent on fo worite sy fesson phins,

Intervivwer: You speid a fot of te in each part of the progrann, first reading the

instructional information and then writing the lessen plai.

Yeah, 1 just thonght about that, 1 Hiink Hiat's how | alivays work, | spend a fot of

timie going Merough somethting and then do it depending on what it is, even in
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cxums. Yeuh, | read Hie information § didn’t know aboiet cach tme, and Hien wrole
ont M fesson plan. Is thut B w1 aos sopposed o do @82

Youe caee see (ooking ar the vidoe plavback scree). Tonly rodlly did sometliing after |
rond it, mavbe take notes. But i Fdida't neeneneber Bowe fo do it T ooend ok to read
abwat it te get 7 Beter ddea of T e o on, Like Hrere. Talking to myself as well
tlanyhitegs! No, ratlfy. U st tryotg to got i into miy Qoo to wederstiond i1
seedend b b bl Bo explaan to e toachier ity o tsozg a reading cere i the
clitsoovn. il i great latcher Bt e woniad to kvie wity 1 uss doing sometling
a CerhTin k.. o fit aend e frar {land po fastify coerytiting. £ osed e sehond
cempiaters b et e Keds doorewed these i books, Hee elecennne ooks—Hie
tocher had sevr done stiong fikic St before e ioiutead to kroie ey, Hie
redsis for thengs, wlet toere toe ks leanaing. It iois e st sith coerything. §
restly did ftesra Job with Mrs X isupertising deacler's g defetad), bk she
nrted to kivse yoerethung {nd in her chisseoont—it s drer classroom. dier kids

fie. intlervioone’s einplieses)

Iatervicner: Howedid g ioeite Hie fessor plaes iefien wol oo the computer, wfien

v foved Pk to the school?

1 resnesbened wluat Fland done b i, wsinyg e compater. D did it the same g, |
adiitie 't ghreck tengs as ol el wot el at all, $ e §didn? read the
information you could get on the compriter. ) ink it oould hae toon good e bave
Hie compnter. teludd is L Hie Lesson Plaseing Progeam, b use af any bime, But it is
s snore rusfiod i sehookl [arote out Hie lesson phans ciller at home or school, |
Wit tke so mtuch time s Dbid on e compnter—I jusk ivrole Hum out.
Svnretinmics § nsed ane Ud bt before, fike the ones fronr the compueter, Especially

when I plisned a frie bessous together, in Language.

This and other video recordings of the tessons planned by this student all
demonstrate a consistent cognitive strategy in the task of lesson planning, She
read the instructional information, for longer at the early stages of use, for the
first and second tasks, and then wrate the lesson plan. She did not have a practice
of accessing the instructional whilst she wrate the lesson plan; and apart from
when in the first task, did not make use of the various prompts by the system to
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check the integrity of her lesson planning product. This is likely to be a strategy
replicated from working in other non-related tasks—this is simply how this
student works: it is part of a preferred approach or style. Leamn first, do Jater.

Student 5

The fifth stident (5) was intervivwed 11 days following the completion of the
professional practice perivd, and 15 days after production of the final (fourth)
lesson plan praduced using the LIS, This student produced four lesson plans by
use of the LI’5, and two others by means of *pen & paper’. The final three LPS
produced lesson plans (#2, #3, #4) were wiitten at one sitting.

1 ot bogged dotre in the comager vight at the stort. It cous better secomd b
streuented, § phaerned somae dessons when Feamse fn Hie second e |l written e
Tessonis ont e wilet before, fug innd. Qe of themt s tey Jeacher's, 1 ivgs going to
by reny into tlee comgieder auad fiest priedd thenr ot 0id Hal for Hie fiest ome bt
Hie comganter wnde e Yok abort twhat § s doing. It eealfy stopped e iu 1y

ks, ' et just saying that! Fm surprizad,

It ins the inforantion | read as Ereent throngh tiings, | checked the Jesson 1'd

Piaved...
interoiemer finterruptingl: Wiy did you do Nl ?

Beeiarese Hie contprater safif shoudd, Docsn’t it2 Well, not alioays, bid thene 1oas fust
su snech you could check on the computer, it just juped out ol yore The verl
dintabise was reafly good. You conhd really think abont e ineaning of the objectives,
wwhat yoti teere brying o feach, Tavat tack fo think about things 1'd wiready gt
dowm. Like U'd wrilten out too Matls lessons, one on different days. Aud | could see
frow to now ke the objectives 'l set... conmect better, so they would folloie on... so
the chiltren cordd be saade to brethd on what ey did before, 1is difffcall to explain,

Did you see anny of that on the pther videos?
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Inbervictvr: Do yosr men, like here v Hee videv bape (pointing te the video playback
screen)—yoni seem to be recorsidering sl yore buad already weitten, and revising

yonriesson plant on Hee beasis of somie of e isfarmmation you fad read i the LPS?

1 tirink so. yolt. | dfdw’t actuelly cange terw wch, i there duyioiy (indicating
fogvards e side phiagbsick scroed bat Tundn't eolised some Hibigs before... fike
st lewrsinny oitcentes instond of oedivary objectiovs e, the stadent is referring
fiere tor Beftapionral objectie:d, Aud Feliiben my Satuations, o check aileat Bie
children sovre stippused firleart caclt lessom, My fiest anes aere fo wide.. goeral,

yeneralised,

¥ fuest felt meech more confadent abont what §ees doing. I mde e weafise whi |
Kurer atvssd zofurt ubent™ Rapoae, Fevtisons §olidet't afowys inclide the infarmation but it

is ugeful for exans,

Iuterviewer: D yon fisd yon vsed this wiforiation sefen you soent bk fo your

lassroumn, and plansed lessons wvitlhont the couputer?

{kaare Fatvays went back weer ol P weitten b check tosee if i weritten it
corrvetly, especiilly te check Hie evvliation and the vbfectives, to make sure they
wiatehed up. [ got quicker af writing tew by band, 05 welt, Fihink... tconldn’t
remiember civrything. I wendd Dave been Belter to have gitei us 4 computer {0 nse
at schood ar at e for this work, 145 shiet using the cleckitst Hul the comprityr,
Hie LPS gave ns—yot krow? The one that gots your fo check all the differcnt...

elements are there i Mie lessom, §copiod it doten to use af seloal,

Freatly started to tiink abond iy role in the classroom. 1 contd see everpliiing

coming together.

Perhaps the most interesting aspect of this interview is not what it reveals about
the cognitive strategies at play in the use of both the LPS and 'pen & paper’ to
write lesson plans, but more for what it says about the ways in which the student
appears to have benelited from the LPS, Clearly the student is herself most
pleased at how the use of the LPS has changed the way she now thinks about the
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lesson planning task, and in particular, how it has engaged her in thinking more
deeply abaut her response to the task. In fact, the interview is, in parts, rich for
the references demonstrating how the student has used her experience with the
LPS nut ualy te learn more about the task of tesson planning, but also to transfer
strategies for thinking about the task to another {‘pen & paper’) medium. She
appears to be wsing the LPS, and more importantly, what she has learnt from the
LPS, to think at 2 higher level about the task of lesson planning whilst
perfurming the tash.

Results—lesson plan products

As with the procedures established in the pilot and main (part one) studies
reported varlivr, all lesson plans ervated by studnt-teachers here were subject to
grading by a lecturer in Education at Edith Cewan University. Six grades were
used in this research programme; and, for use in providing a graphical
representation of data in Figure 7.2.1, belosy, the grades F—A were vach

articulated te a numerical equivalent (iv. a mark), [—6.

Tabie 7.3, Aniculation of fesson plan 0 Grada=Mark
" Outcome Grade Mask
Cutstanding [ -]
Outstanding e 5
Highly Competent c 4
Highly Compatent u] k)
Compelent E 2
Unsalisfactary F 1

The grades for each of the five students over the series of lesson plans produced
by use of the LIS and that were submitted and assessed, show an improvement,
at best, of two grades and une major grade category {ie. from Competent to
Highly Competent}, {1, 4); and at worst, of no improvernent at all {2). However,
not all students experienced increasingly positive results in this respect, over the
entire span of lesson plans assessed—for some students (2, 5), their grades
fluctuated buth up and down, at different junctures in this span (see Table 7.4.1).

The first student (1) showed a steady and positive improvement in her grades,

over six lesson plans, beginning at Competent, moving towards Highly
Competent by the third lesson plan, and maintaining this grade to the sixth
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tesson plan. In this context, there is evidence of a successful cognitive strategy

beiny established early on and gradually refined.

Table 7.4.1. Sludents 1—5 (Study 2): Grades for lzason plans 1—3 [shacked areas indicats thoas lesson
plans produced by means of 'pan & paper’).

Lesson Plans Lesson Flan Grades
Student1 | Siudent 2 Studanl 3 Student 4 Student 5
L1 E D g E D
L2 [} 1] D c E ]
G € T ] € |
L4 o D D c .
5 € 3 1 o
L& c 8]
7 B
La
Le

The second student {2) experienced some fluctuations in grades over the first six

lesson plans assessed, and at one point (i the fifth lesson plan), achieved a lower

srade than that gained at the outset. The third student quickly established herself

at the grade of Highly Competeat, by the second lesson plan but submitted only

three lesson plans produced by use of the LPS, making it difficult ko read more

from this data. However, as reported eatlicr, this student did produce at least (or

thereabouts) six other lesson plans by use of the LP5 and which were nat

formally assessed in this research programme. This high usage of the LPS may

provide the explanation for her achieving progressively higher grades (including

Ouitstanding) in the three lesson plans produced by means of ‘pen & paper’ (ie.

for this student, the feurth, fifth and sixth lesson plans).

The fourth student {4) pravided faur lesson plans by use of the LIS, and these are

assessed initially at Competent, quickly moving to Highly Competent by the

second lesson plan and maintaining this grade assessment throughout the

remaining tasks. Again, as with the first and third students (1, 3), there is some

cevidence here of a successful copnitive strategy being established early on and

gradually refined and consolidated.

The fifth student {5} experienced a low point of Competent in her second lesson

plan (from a start point of Highly Competent), but then re-established the higher

grade (Highly Competent), in the following two assessments of her LPS usage.
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Any improvement in grades achieved by the student-teachers over the lesson
plans preduced by use of the LPS, was maintained or bettered in the lesson plans
subsequently produced by “pen & paper’ (see Table 7.4.1, and Figure 7.2.1,
below). In the case of two students (1, 3} the improvements were by measures of
one major grade category {ie. Highly Compotent to Quistanding). Although it is
difficull to argue a long-term trend or measure of leaming or skifl-porformance
transfer from these figures alone, there is clearly an inference here that some level
of transfer did take place, In ather words, remuoving the LPS from the
student-teachers here, did not hinder or imgair their performance in the lesson
planning task; and it is likely, these students transferred their fearning and their
level of skili-performance in the task, achieved by their use of the LPS, to the
same type of task, without the use of the LI’S,

—4&—>Sludent 1
—a—Sludeni 2
Sludent 3

w,  Sludent 4
—¥—Siudant 5
—8—Mean {1-5)

Grades

L1 L L3 [ L5 L6 L7 L8 Lg
Lesson Plans

Figure T.2.1. Students 1=5 (Study 2): Grades !or ltason plans 1—3 {wham 1-8 comeaponds ta F-A).

There are both similarities and differences between the outcomes for students
here, in the second part of the main study (M5/2), and those in the first part
(MS5/1). In general terms, the students in M5/2 rapidly obtained higher grades in
their lesson plans, and maintained or bettered these grades over subsequent
lesson plans produced by use of the LPS. Further, the students in M5/2 were, on
average, performing the task of lesson planning at a higher level of competency
over all the lesson plans produced, by means of LPS and ‘pen & paper’, than
those students in M5/1—but only by an overall average difference of 6.29 of a
grade point (see Table 7.4.3, below). In general terms, both sets of students
improved their grade assessments over the entire span of [esson planning tasks;
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and also maintained or continued to better their assessments for lesson plans
subsequently produced by means of ‘pen & paper”.

Table 7.4, 2. Studants —5 {Study 2); Grades for lesaon plans 1=2 [whare 1-8 comespands 1o F=4).

Lessen glans Legson plan grades

Sludent 1 I Studant 2 | Studentd  Studenld | Siudent 5 | Mean (1-5)

0 213 2 2 3 24

2 3 3 3 4 |z T 30

3 4 4 3 4 + 4 i 3B

73 r 3 3 3 s 38

L& 4 2 | 3 4 3 3.2

L6 a4 T3y ] & 4 4 40

l L7 5 1 3 T T b

:I T IT a4 a0
: T3 5 | 3 . T as |
" Mean (L1-L8} s | a1 | a2 37 IR
51 Dev. 09 ., 08 | 10 a8 08 . 06 |

Table 7.4.2, above, reveals the range of average grades achieved by students in
this study, for all nine lesson plans, together with the mean grades, calculated
over all lessons (L1-L9) and for all students (1-5), Whilst the grades achioved by
each student do not, in the majority of cases, follow a continuous path of
improvement, the similarity in the standard deviations for the range of lesson
plans, L1-L9, for at least students 1, 3, 4, and 5, suggests that similar degrees of
growth were achieved in lesson plan quality by al! but one of the students.

Table 7.4.3. Students 1=-45 {Studles 1-2): Average prades for all laszon plans over Main Studles 1-2

' Average Grade Assessmants
i7" Stmdy | Student1 [ Siudeni2  Student? | Studentd | Studentd  Average
MS1 3.4 29 3.4 29 . 34
Ms2 38 kR 3.2 a7 3.3 3.43
Discussion

There are a number of significant points that emerge from the interview,

interactions and product assessment data, concerning the cognitive strategies that
individual students put into place in their use of the LP3. For example, despite
the external impusition of the task of lesson planning, as part of the requirements
to complete a professional practice exercise, afl of the students responded in
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different ways to if, working in the task to develop learning about the task, and
about themselves as learners and lesson planners (ie. where lesson planning is
the task). Clearly, the leaming achieved is task s peific and task linked. 50
although the media used to perform the task is changed, when the task remains

unchanged, performance related learning continues,

Whilst there are no formal evaluation processes built into the instructional
components of the LPS {ie. in the form of test questions, case problems, etc.), in
the manner of PSS design advocated by Puterbaugh (1990}, Milheim (1997) and
athers, the analysis of the interview data in this study (MS5/2) leads one to
question the value of including such a feature. In a PSS, where the means for
users to formally evaluate their skills and knowledge are included, the benefits
are to be found in the feedback offered by the system. But as with traditional
instructional contexts, where learning to perform a task and actually performing
it are distinct and separate, the value of this feedback must be held in question,
Any such feedback is limited to an abstraction of the task, and is not likely to
help the learner transfer learning to the performance of that tagk. Furthermore,
the provision of such feedback, being based on absteactions of the real task (eg.
test questions about various aspects of the task), are likely to have a negative or
negligible impact on students” metivation to learn and to perform the task: to
paraphrase Carr (1994}, feedback in instructional contexts can be useful but only
in terms of that instruction—it can do little to help to transfer learning to the
performance of the task, and is ‘notoriously unreliable’ at motivating performers.
However, it should be nated that in this study (MS/2), all students are seen to
have improved their performances in lesson planning tasks. Wheie students
might not experience such improvements, feedback on task abstractions might
play a limited role, to perhaps point to those aspects of the task that might be
misconceived or misunderstood, lending support to students in their conscious
development of more appropriate cognitive strategies. Essentially however, both
learning and assessment of that learning needs to be grounded m real tasks, and
not abstracted from them.

Thete are fundamental elements in the design of PS5s, that find their basis in
well-grounded arguments mapping out the benefits of real-world learning and
denigrating ‘traditional or formal classroom’ learning. These arguments can be
most easily traced in, although not limited to, the work of educationalists that
expound the theoretical perspectives of situated cognition, cognitive
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apprenticeship and ‘communities of practice’ (Brown et al,, 198%;

Cognition and Technology Group at Vanderbilt, 1990; Collins, 198%; Collins et al.,
1987; Lave, 1988; Lave & Wenger, 1990; Wenger, 1991). A theme common to these
learning theories, and these theorists, is that learners experience difficulties with
whal is variously called ‘fractionated instruction’ and *fragmented learning’.
[ndeed, it is often proposed in this cantext that learners, both children and adults,
construct knowledge from active participation in holistic, complex meaningful
environments organised around long-term goals; and that fractionalised
instruction maximises forgetting, inattention and passivity (Gery, 1993). Of
course, a similar perspective can alse be found in mainstream cognitive
psychologies, such as infermation processing {Corrie, 1995; Miller, 1956), where
issues such as familiarity, associations, meaningfulness, mental scaffolding, etc.,
are cansidered important in achieving learning via cognitive functions such as
attending, encoding, working memury processing and long—term memory
storage and retrieval. Successiul learning is meaningful learning and is
embedded or integrated; unsuccessful learning is likely to be disembedded,
without context and entirely abstract.

However, typically in PSS design, as in the LPS, much of the instructional
information, declarative and sometimes procedural, is contained in a hypertext
format and navigation system. For at least hvo studuents in this research
programume, the third student (3) in M5/ and the secand (2) in MS/2, this
created initial difficultis, with the formur student (M5/1/3) oreferring external
information resources siructured in a linear framewaork (ie. a text=book) when it
carme Lo accessing instructional components of the LI*S; and the latter (MS/2/2)
printing much of the same infermatian resources from the LPS directly before
using it. Thus, despite the theoretical principles upon which PSSs are based,
instructional information when structured, and thereby fragmented, within a
hypertext navigation system may well mitigate against successful learning for

some students, particularly in its transfur to new applications.

Itis a basic tenet for the design of P5Ss as well as a manifestation of the principle
of just-in—time learning, that instructianal information is made available at the
point of need, and that time lags between task instruction, task practice and task
performance are minimised or at best, removed. Furthermore, characteristics of
various theories in cognitive psychology, share the same tenet—this is true of
informatien processing, situated cognition and cognitive apprenticeship.
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Certainly, as Harmon and King (1979) point out, if learners are provided with
information as they need it, they are more likely to make connections between
the infarmation and the context in which it is to be used. But of course, not all
stuclents will necessarily make meaning, particularly in complex aspects of tasks
such as lesson planning, at the point of completing the task—or at least, not
straight away. In one case here, for example, a student (2} imposed a learning
strategy that she had used repratedly in other learning situations, of re-reading
instructional information so that it might be better understood, feeling more
secure away from the task, when she has time to reflect more fully on the
information. [t seems that for this student, being tao close to the performance of

the task is a barrier to being able to appropriately reflect on related information.

Furthermore, the same student also showed some difficulties in transferring what
she knew, or had learnt, to a new situation; and when it came to a new task or
where there was a new clement in a known task—in this case, for example,
planning for groups in a Science lesson—the student needed te return to the
instructional materials to search for an approach to solve the problem. Thus,
whilst the conditions and functions in the LPS might encourage siibstaniioe
transfer across media, where learning transfer occurs because tasks and
environments are similar, or because the skills needed in hvo settings are alike,
they may not encourage procediiral transfer, which calls for mental effort and
deliberate thought, to take a concept from one context and apply it to another
{Salemon & Perkins, 1989). Although, in this example, for this student, the
mental effort or cognitive load imposed in learning transfer from one task to a
similar yet new task, might also be explained by reference to standard
novice-expert studies (Berlach & Hattie, 1993; Chi et al., 1988}, and the fact that
this student had not transcended her novice status in the task of lesson planning.
In athor words, she wasn't able to bring to bear on the new problem a schema, or
abstract representation of the problem, that adequately addressed the variation in
the task she faced—quite simply, she hadn’t yet developed the necessary
schemata from only limited experience in lesson planning, to allow her to solve
variations in lesson planning tasks; and she was not able to decontextualise one
strategy so to apply it to the demands of a slightly different task.

Of course, the difficulties shown in transferring performance learning across

media by this student (MS/2/2) is not evident in the data obtained for other
students in this part of the study {MS/2), or in the first part {M5/1). For many
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students here, the losson planning tasks completed off the computer and without
the support of the LPS, were simply identical or very similar to those completed
whilst using the LPS. Familiarity of task and situation is probably encugh to
provide for substantive transfer (Salomon & Perkins, 198%), allowing students to
maintain er even improve their performance in the task where the skills required
remain essuntially the same, We can see this occurring for many of the students
in this study-—the third student in the second part of the study (M5/2/2) is a
very good example. In this case, she didn't see a need to access the instructianal
componenis in the LPS to confidently construct even her early lesson plans.
However, she was still able te improve her performance assessments. Indeed,
this might be explained by reference to a limitation in the dala, since this and
perhaps other students, especially in the second part of the study (MS/2), might
be assumed to have already moved away from their novice status in lesson
planning, by virtue of the fact that this was their second professional practice
experience, therefore having begun to aceurnulate skills and knowledge in the
task, Probably a more likely explanation, however, will be found in the similarity
of the tasks being undertaken by these students, and the shallowness of the
learning transfer being effected. If these students were to attempt a task which
required new skills or presented them with a new problem to solve, it is perhaps
likely that they would perform the task poorly, and for need to access additional

instructional information related te the problem being faced.

[t would seem that to encourage transfer in learning over different media, as
bebhveen the use of the LPS and “pen & paper’ to create lesson plans, it is
necessary to provide the extendued experience required for novices to build
robust schemata to apply to new yet different problems or sub-problems; and
alse to provide the means for them to abstract rules and principles from
experience, to use in a variety of both like and unlike task situations. In this
sense, the difficulties of effecting learning transfer are not mitigated by the use of
a PSS such as the LPS, unless, perhaps, there are specific instructional strategies
employed in the PSS that might aid novices to retain their learning more
efficiently. Such strategios would need Ie help learners build functional
conceptual (mental) models of the domain, as well as abstract fundamental rules
and principles from experience and practice in the task, amongst ather things.
The design principles of PSSs may, in fact, actively prevent some students
transferring their learning, simply because the cognitive requirements necessary
to perform the task as well as to make meaning from the instruction, are
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immediate and excessive when combined in close proximity, hindering the need
to reflect and abstract, without specific measures on board to help students
undertake these higher—order cognitive acts. Indeed, the LPS does contain a
Reflection Tool but this is limited to encouraging the student to reflect on the
nature and relationship bebwveen a lesson plan’s objectives, teaching methods and
evaluation processes—it does not prompt or seaffold reflection on other
instrughonal information.

Part of a more general problem here can also probably be traced 1o the notion
that learning or effective training in a task, is not always best achieved in small
chunks or steps, as tends to be pramoted and designed in PSS technology. Clark
{1992) reminds us that learners need a framework within which to build their
knowledge—and this is even more so in complex knowledge domains. If
learning is not explicitly tied tu an overarching framuwork, the learner will not
develop what Desrosiers’ {1996) calls ‘the big picture’.

A number aof students in both parts of this study (MS/1, M5/2) drew attention to
a further concern in the use of the LPS and P35s more generally, as tools for
learning. As Mauldin {1996, p. 37} states, PSSs place an emphasis on "knowing
how, rather than knowing svhat or knowing about’. That is, they demand the
learner or user of the system attend to largely procedural matters concerned with
completing the task at hand, and provide for declarative and metacognitive
knowledge only in support of task performance. Indeed, Clark (1992) warns that
learners might be encouraged within the P55 to ignore instructional information
and work primarily to develop greater performance and not independent
knowledge—users might be content to complete a task satisfactorily rather than
attempt to understand the nature of the task and their completion of it, more
deeply. However, whilst a number of students in this study, in both M5/1 and
MS/2, did develup this approach to the LPS, others did not. In particular, in
MS/2, two students, (MS/2/2, 85/2/4), demonstrated how they developed
preferences to work with a cognitive strategy that is premised on a
comprehensive review of relevant information and used to construct
understanding rather than simply to enable performance. This strategy is
characterised by accessing the same instructional support information repeatedly
and not only when it was appropriate to task performance, but mere so when it
was thought to be relevant to understanding the full nature of the task.
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Furthermore, ancther student in M$/2, (M5/2/5), provides evidence of
developing a cognitive strategy that is based on exploiting the value, and refining
the use, of two types of performance support functions in the LPS—the explicit
and immediate support offered by the Verb database, which reduces the need to
hold and manipulate in memory an array of data; and the Work pad and
Reflection tool, that can be used to encourage deeper and higher-order cognitive
processes, such as refluction, critical review and metacognition, This student
clearly reported how her use of the LPS ‘made me realise what [ knew and what [
dan’t know'; and how various functions in the LPS prompted her to review her
way of writing lesson plans, encouraging her to adopt higher and metacognitive
cognitive processes in this task than she might have done without the use of the
LS,

A tangential aspect of this issuw, cancerns the influence that students’
predetermined styles of learning have on their strategic use of PSSs such as the
LPS. For examplu, some stadents are seen in both parts of this study (MS5/1,
MS5/2), maintaining a cognitive strategy that is based on a clear distinction
between learning about the task and completing the task. That is, they tended to
spend separate periods and interactions, reviewing largely declarative
information concerned with the general domain in which the task sits, even
dueveloping metacognitive strategies such as thinking aloud and writing related
notes (sometimes in the Work pad) at the same time. This approach was also
characterised by spending a Jot of time and interactions in comprehensively
explaring all the information available. Only afterwards it scems, do these
students attend to the task itself, and then without returning for any significant
amount of time, t the instructional suppart information. Such a strategy is
undoubtedly borrowed from more traditional approaches to teaching and
learning, where students experience learning and performing separately. It seems
for some students at least, it is not easy or apparently necessary, to shed this
practice and adopt strategies which are probably more suited to the use of a PSS.
Further, the experience of simply using the LPS does net evidently cause

students te adopt a particular way of working in a task.

Interestingly, the students who did impose more traditional cognitive strategies
in their use af the LPS did not suffer in terms of their performance, actually
improving or consolidating performance measures in lesson plan assessments
during and following their uses of the LPS. It might be concluded from this then,
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that traditional approaches in training and learning, where instruction and task
performance are separated, remain effective and preferred ways of working for
some students. However, it should be remembered that in must of these cases, for
students using the LPS, the time lapse between the instruction and performance
in the fask of lesson planning is minimised since they are undertaken at the same
session. Although there is an example in M5/2, of one student (MS/2/2} going to
some considerable lengths to purposefully destroy the proximity of task learning
and task performance—she spent a long time printing almost all instructional
information to study away from the task, preferring the linear and continuous
format of printed information as opposed to fragmented instruction coded in
hypertext form, and also preferring te access this information away from the

pressures of task performance.

Of course, in light uf these concerns about the cogaitive steategies developed by
students in their use of the LIS, it is possible to surmise that PS5 technelogy may
not suit complex konvwledge domains, where learning and knowledge transfer
are important criteria for their implementation; nor may they suit all types of
learners, especially those that prefer to use cognitive and metacognitive strategies
that entail a separation of thy acts of Jearning and periormance. However,
especially in terms of Hue latter issue, it may be necessary te account for external
and what Clark (1992) labels as environmental factors, and what Tessmer and
Richey (1997) have more recently described as ‘contextual elements’, as being key
in determining the nature and value of use of PSSs. That is, outside the pressures
of producing a Jesson plan in a given space and limited time slot {such as in
pre~determined time periods, at a centra reseurce room, and during an assessed
professional practice period}, where the differential cognitive loads of task
performance and task learning are perhaps overwhelming, novices in this task
might perform the task differently, developing more efficient cognitive strategies
and perhaps to better effect. However, whilst this may be the case, it might not be
possible to identify the best contexts for use of the LPS or any PSS, since ‘context
is not the additive influence of discrete entities but rather the simultanecus
interaction of a number of mutually influential factors’ (Tessmer & Richey, 1997,
p- 7).

[ssues related to performance outcomes for students using the LPS have not been

well resolved in either this part of the study {M5/2), nor in the first part (M5/1).
There are indeed strong pointers and a convergence in the data obtained, that

Page 229



SECTION 7 invesugaban of the afigcis of the LPS: Main study 1l

suggest most students do improve performance measures in the task of lesson
planning whilst using the LPS, Some researchers in P55s have thought that
simply by autemating support in task performance (Geber, 19%1; Gery, 1991;
Leighton, 1996), users are bound to improve in performance cutcames in directed
tasks. However, in this study, the improvements in task performance are
generally maintained or even bettered, after students have stopped using the LPS
to construct their lesson plans, Indeed, whilst the numbers of lesson plans
assessed for students in MS/2 (2-3, per student) and in M5/1 (1, per student), are
not extensive, the aggregate for all students and over M5/1 and MS/2, provides

a relatively sound indicator of a positive trend, which should be more rigorously

imvestigated in a future research programme.

Conclusion

Both the pilot and the first part of the main study, presunted in Sections 5 and 6,
respectively, provided outcomes which (i) demenstrated by use of the LPS,
novice student-teachers developed and sustained a marked level of expertise in
their production of lesson plans relatively early on (ie. at or near the third task
observed); and, {ii) spotlighted cognitive strategies that were commenly and
increasingly used by these students in their development of expertise in the task,
such as templating lesson plans (ie. using early lesson plans as templates for later
ones), automating approaches to sub-tasks and concentrating on higher-order
sub-tasks, and finding motivation in a conscious bid for self~improvement in the
task .

The second part of the main study, reported in this section (Section 7), found that,
in students’ use of the LPS to learn and perform lesson planning as a complex

task, the following was true:

{i)  Novice student-teachers achieved gains in learning and performance by their
adopting a diverse range of cognilive strategies using the LPS, Whilst these
strategies had common elements when viewed acrass al} students, when they were
mapped as “cognitive strategy profiles’ for individual students, they were richly
dilferent.

{if}  Leaming and performance in students was transferred substantively across media,
se that when the LP5 was removed as part of the task enviranment, learning and

skill-performance in the same task continued.
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(ifiy MNon-contextual feedback on sk performance was likely to be of limited or no
value in enhancing either performance or learning in studenls.

{iv)  Not all students learnt or performed cffectively in a hypertext environment; and at
least ane student apprared to be specifically disadvantaged by the embodiment of
instructional resources in a hypertext or hypermedia format in the LPS, as a
task-based performance envirenment.

(v)  Atleast one student in this study was hindered in achieving meaningtul and deep
learning, by b design of the task environment in the LF5—where learning and
performance was intended lo be completed simultaneously or at very close
proximity, {as in the philusophy of just-in-time leaming ).

{vi) Leamning in & Wsk-focused environment, such as thal provided in the LPS, did not
appear to promote cognitive strategies in students that were primarily guided by
the mativalion to perform the lask belter, Students were just as likely to farm
strategies puided by the mutivation to obtain better unduerstanding in the task.

{vii) Students’ learning styles ar preferences appeiared to be Lthe primary factors
influencing their adoption of cognitive stralegies in learning and performing in a
task. This was despite the fact that these strategivs were ot necessarily suited or
optimised to the cognitive lnols available for use in the LPS, or {o the task-based
environment in which they were applied.

(viii) The context of use provided for the LPS in these studies, wis a contributing factor
influencing the type and diversity of strategics adopted by novice student-teachers
in their completion of lesson planning tasks.

{ix)  The LPS provided strong cognitive support to novice sludent-teachers in their

completion of lessen planning tasks.
These findings, and their significance, are discussed in the concluding section to

this thesis {Section 8}, in the cantext of crafting direct responses to the original

crientations that guided this research programme.
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SECTICN 8

Conclusion

Intraduction

Whilst all parls of this research programmie have provided a number of findings
concerned with the design, application and use of PS5s for complex tasks, it is
necessary to address the original research orientations and to sculpt the findings
of this research programme into coherent and credible responses to the tasks
undertaken to investigate these orientations. Also, it is necessary to use this final
section to address wider issues—for example, to determine the implications this
research has for the design, implementation and use of PSSs for complex tasks; to
describe the limitations to this current work; and to outline implications this
current work might have for further research.

Research orientations addressed

Thete were four orientations originally posed, o guide the metheds and frame
the outcomes of this research programme:

1. Teidenkify the critical components of a PS5 to support the completion of a complex
task (lesson planning).
2. Todesign and construct the LPS based upon those critical components considered

to be relevant to lesson planning.
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3 Toinvestigate huw novice student-teachers engage these compenents in the LPS to
prodiuce a lesson plan.
4. Toinvestigate the effectiveness of the LPS as a PSS to support the completion of

lesson planning.

The following discussion addresses each of these orientations, in terms of the
findings from, and actions taken in, this research project.

To identify the critical components of a PSS Lo suppart the complation of a

complex task {lesson planning)

There were two principal ways in which this research orientation was addressed,
and both were furnished by review of relevant literatures, The first approach
centred on identifying components of the LFS so that it might function as a PS5
but also satisfy specific requirerents of the lesson planning task environment.
The second approach concerned the development of a theoretical rationale and
framework for the eperational functions of the LPS, so that the sofhware was

optimised not only for performance but also for learning.
There were a number of considerations made in designing the LPS, so that it
functioned as a PSS in the manner described by a broad consensus of those

represented in the PSS literature, These considerations included:

. alectronic supporl for job task(s);

. support on demand;
. integralion of performance and support functions; and,
. appropriale use of technology,

These considerations are fully explored, and the corresponding design features
provided in the LPS duscribed, in Section 2.

The second way in which research orientation was addressed was of a more
invenlive nature, and required the adoption amt adaptation of theary. Given that
traditionally, PSSs have not been designed for complex educational tasks, there
was little material directly relevant to building a model of learning and
performance in the LPS.
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A consideration of lnamning theories provided the means to construct an
informed and coherent model of instructional suppert to the learing and
performance tasks in the LPS. 1t became elear, in a wide-ranging review of
pertinent learning theories, that the role of such theories in optimising
performance and learning in the LPS, was multifarious. Indeed, since all theories
of learning wure evidently partial in theit explanation of student learning, they
needed to be employed collectively to help inform ihe design task. Furthermare,
since these theories had been grown independently, they did not enjoy a natural
relationship with eaclh other {Duchastel, 1998). It was therefare necessary to
provide a cohesive and coherent overarching framework within which they
could be made to operate. The framework chosen was based on a discursive
model of teaching and learning, and is described in Figure 2.3, in Section 2. The
elaboration of, and reasuns for, adopting this model and its implementation in
the L[S, is described in Table 2.3, again to be found in Section 2.

So, in this context, the LPS was designed to possess certain pedagogical
characteristics in the form of both tools and information resources, all of which
were predicated on the notion that learners needed te conduct dialogue in order
to learn effectively, and that this dialogue should be centred on a process of
reflection, adaptation and interaction—with knowledpe, actions or behaviours
and the task environment. Of course, whilst the notien of dialogue was central to
the instructional and performance suppert model built into the LPS, it was not
assumed there would be real dialogue in the use of the LPS, between twa or mare
learners {although this might cccur); yet the possibility for develaping dialogue
withiin a learner did exist, The LIS, then, was designed to provided an
operational mode! for a dialogic process which could be seen as a mediation
process belween the known and the unknown or between the learner and the
object of learning.

On reflection, the LPS invoked a design model that was centrally founded in
cognitivism but also acknowledged the need to leok beyond information
processing theorivs concerned centrally with memory, to provide an inclusive,
eclectic and multi-dimensional approach to the design process. However, it was
nat intended in this research prograrm, to test any one of these theories, but rather
at a more general level, to develop a holistic rationale for the development and
application of performance support tools for leamning in complex knowledge
domains. The basic design strategy adapted, then, was to think in terms of what
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the learner must do (performance) and how the teaching should support the
them (instruction} —and to describe this within a system,

Arguably, this system, in the embodiment of the LPS, found an entirely
apprapriate expression in the theory of cagnitive tools and in performance
centred design methodologies.

To design and construct the LPS based upon those critlcal components

considerad to be relevant to lesson planning

The response to this research orientation can be found in Section 3, which
provides an account of the process of developroent of the LIS and in particular,
how its features were identified, how these features were then iteratively
designed and developed within a coherent software model, and finally how the
LPS was formatively evaluated to determine the behaviour of the companent

parts in the context of use in 'real-world’ lesson planning tasks.

The process of design and construction of the LPS was achieved by adopting two
complementary approaches: the first invoived using relevant literatures fo help
predict the cognitive processes that are necessaty to the completion of a complex
task, such as lesson planning, and then outlining the nature of the software tools
and infermation resources that might best support these processes. The seconed
approach utilised focus group intervigws of both novices and experts in lesson
planning te determine the most efficient ways and means of creating lesson
plans, together with identification of the shortcomings in lesson plans presently
constructed by first-year (novice) undergraduates in the local setting.

As a result, the LPS was constructed in line with those critical components
considered to be relevant to lesson planning; and these were then fitted within
the design model created for the LPS (see the response ke Research Orientation 1,

above).

As in any standard design for a performance support system, there were two
major types 0f components created for the LPS: the first were support or
performance tools {also classifiable as task-support taols}); the second,
instructional sequences or items. In addition, a *help’ facility was created, which
can be classified as an instructional aid (see Figures 3.1-3.4, Section 3}. The
primary difference between performance-support and instructional-support
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components in the LPS, is one of operation, For example, performance-support
functions provided dynamic access to information, templates and generic tools,
to allow users to implement information direcHly or indivectly into their lesson
plans. Alongside and in addition to these dynamic tools, was the provision for a
standard series of other tools (such as ‘save’ and ‘print’) that allowed for the
manipulation, in various ways, of students’ work. Conversely, the instructional
information was not primarily intended for students to embed into their work,
but rather to inform both their performance and understanding of lesson

planning,.

The components provided in the LES, together with their relatienship to
desirable knowledge types and their corresponding means of representation, are
fully described in Tables 2.3.1-2.3.4, in Section 2.

From the analysis of the focus graup interviews, it was decided te amend the
LTS, so that it provided for greater access to more diverse information about
lesson planning, particularly difterent madels of lesson planning and ta provide
for greater availability of use, To implement buth these provisions, it seemed to
be appropriate to provide an on-line version of the LF5, An on-line version of
the LP5, with dynamic links provided to more, and more diverse, information on
lesson planning, should increase accessibility at more vantage points, for use in
and outside school classrooms. Howoever, for the purpose of this research, the
amendments to the LPS based upon the focus group evaluation, was provided
for use on the ‘static’ or disc version of the LIS, Specific changes to the LFS,
based on this formative evaluation, included:

. refinements and adcditions to information made available, particularly that which
informs stucent teachers of the available range of lesson planning approaches;

. sound provided for ‘copy” and “pasle’ actions in the notepad, to better indicate an
aclicn had vecurred ta the user;

. a greater range of lesson plans were added ta the LPS, as exemplars of
pear-generated lessons planned in all major subject areas that student teachers

might be expecled to teach in, in both primary and secondary schools.
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To [nvestigate: (1) how novice studant-teachers engaged the camponents 1n the
LPS to produce a lasson plan; {ilj the effectiveness of the LPS as a PSS to support

the completion of Jesson planning.

These bwo investigations account for the two remaining orientations (ie. Research
Orientations 3 and 4) adapted for this research programme. Two approaches
ware taken in response: the first sought to examine students’ cognilive strategies
in their use of the LDS; and the second analysed the outcomes of student’s use of
the LIS, The full accounts of these parts of the research programme are given in
Sections 5 (Pilot Study), 6 {Main Study, Part 1) and 7 (Main Study, Part 2).

The pilot and the fiest part of the main study, presented in Sections 5 and 6,

respectively, provided outcomes which:

(il demonstrated by use of the LPS, noviee student-teachers developed and sustained
marked level of expertise in Iheir production of lesson plans relatively early on {ie.
at or near the third task observed): and,

(il spotlighted cognilive strategles that were commonly and increasingly used by
these students in their development of expertise in the task, such as templating
lesson plans (fe, using vacly lesson plans as lemplates for laler pnes), automating
approaches te sub-tasks and concentrating on higher-order sub-tasks, and finding

motivalicn in a conscious bid for self-improvement in the kask .

The second part of the main study, reported in this section (Section 7), found that,
in students’ use of the LPS to learn and perform lesson planning as a complex
task, the following was true:

(I} Novice student-teachers achieved gains in learning and performance by thelr
adopting a diverse range of cognitive stralegies using the LS. Whilst thess
strategies had common clements when viewed across all students, when they were
mappud as ‘cognitive stralegy profiles’ for individual students, they were richly
dilferent.

(i) Learning and performance in students was transferred substantively across media,
so that when the LPS was removed as part of the task environment, leaming and
skill-performance in the same task continued.

{iii) Non-contextnal feedback on task performance was likely to be of limited or no

value in enhancing cither performance or learning in students
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{iv) Mot all sludents learnt or petformed effeclively in a Iy pertext environment; and at
least one student appeared to be specifically disadvantaged by the embodiment of
instructional resources in a hypertext or hypenuedia format in the LPS, as a
task-based performance enviromment.

¥ At least ane student in this study was hindered in achieving meaningful and deep
learning, by the design of the task environment in the LPS—where learning and
performance was interded 1o be completed simaltancously or at very close
praximily, {as in lhe philosophy of just-in-lime lkarning ).

{vl} Learning in .+ tsk-focused environment, such as that provided in the LPS, did not
appear o pre.nate cognilive strategics in studenls that were primarily guided by
the mativatiun to perform the task better. Sludents ware just as likely to form
strategies guided by the motivalion to obtain betler understanding in the task.

{vil} Students’ learnic:g styles or preflerences appeared ta be the primary actors
influencing their adeption of cognitive slealegies in learning and performing in a
task. This was despile the fact that these strategies were not necessarily suited or
oplimised to the cogaitive tools available for use in the LPS, or Lo Lhe task-based
environmuent in which they were applied.

(viii) The conlext of use provided for the LPS in these studies, was a contributing factor
influgncitw the type and diversily of strategies adopled by novice student-teachers
inn i oo mplelion of lesson planning tasks.

(ix)  The LT, provided strong cognilive support to novice student-teachers in their

oy, etivn al lesson planning tasks

Tn ez unce, then, these findings reveal that the novice students employed a
diverse sct of cognitive strategies to complete their lesson planning tasks using
the LPS; and that the strategies they adopted were principally influenced or
determined by, (i} the context of use of the LFS; (i) their preferred learning
styles; (iii} their previous learning experiences; and (iv) their motivations.

In terms of cutcomus of use, the study showed that the novice student-teachers
achieved gains in leaming and performance as a result of their use of the LPS;
and learning and performance in students was transferred across media, so that
when the LP5 was removed as part of the task environment, learning and
skill-performance in the same task continued. In this context, the LPS was found
to provide strong cognitive support to novice student-teachers in their
completion of lesson planning tasks, and to their learning in this task.
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Significance of findings

At the highest level of interpretation, the findings from this study demonstrated
that the LPS provided wovice student-teachers with strong cognitive support in
their completion of lesson planning tasks. Furthermare, learning and
performance in students was transferable across media, so that when the LP5
was removed as part of the task environment, learning and skill-performance in
the task continued. A significant implication in this frame, is that PSS technology,
does offer a viable, non-traditional, aption for engaging students in both learning
and performance in complex task domains, such as lesson planning.

However, the LPS did not appear to offer an optimal environment for all
students. Whilst these students did not appear to suffer adversely in their
performance in lesson planning tasks as a result of using the LPS, there were
indications that the cognitive strategies they developed in their interactions with
the LPS, did not align well with the features of the just-in-time’ PSS environment
in which they were working. More particularly, there was some evidence that
they had difficulties in transferring their learning from one type of task lo a
variation of that task. For example, some studuents appeared to be cognitively
disadvantaged by the fragmentation of instructicnal resources and information
by thetr inclusion in a hypermedia format; others were similarly disadvantaged
by the proximity of task and learning environments. A significant implication in
this, is that users of P55s need ta be guided towards the development of
appropriate cognitive strategies, thereby maxitmising the potential advantages of
the PS5 to bath learning and performance.

It was alse apparent that students’ cognitive strategies were principally
influenced ot determined by, {i} the context of use of the LP5; (ii) their preferred
learniny styles; (iif) their previous learning experiences; and (iv) their
mativations. A significant implication from this understanding, is that where all
or any of these elements, for individual students, da not align well with the PSS
environments being used, learning and performance is likely to suffer.

The extent to which the design of the LPS was of significance is an interesting
issue, principally because whilst this was not the subject of this research
programme, there were indications in aspects of the data analysis, that were
pertinent, For example, whilst the value of feedback in any learning system, and
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indeed, in PSSs, is well known and accepled, there appeared to be little value to
the inclusion of non—contextual feedback based on abstractions of the real
task—such as test questions or case problems. In dealing with PSSs, where the
design of the software systems are predicated on authentic tasks, feedback would
also seem to need to be authentic and grounded in real tasks, rather than
abstracted from them. This does not accord with much of the PSS literature,
especially that regarding the nature and implementation of feedback in P55
clesign advocated by Puterbaugh (1990), Milheim (1997) and others. A significant
implication in this observation, would appear to be that where P55s are designed
to enhance learning and performance in complex educational task envivonments,
the feedback provided in assessment and evaluation processes, embedded in the
software, needs to be grounded in real tasks and not abstracted from them,

More generally, this research programme suggests that there is benefit to be had
from the design and implementation of PSSs to operate in complex task domains
in educational contexts.

Implications for future research

In line with the rationale for conducting appropriate types of research offered in
Salomon’s seminal paper (1991), this work was concerned to explore and identify
the possible value of designing and applying P5Ss for use by students in
educational contexts to learn ancl to perform in complex tasks. In its exploraticn,
this waork has revealed a number of possible variables, whose presence and
strength might be tested in future experimental studies, across larger populations
and greater periods of lime, to optimise the possibility for generalisation and
prediction in the findings. The focus of such studies might include:

L Design of 85 for complex edusational tasks:
. The role of contextual and non—conteatual {or authentic and non-authentic)
feedback in P53s developed for complax tasks.
] The correlation between performance and instructional rescurces used in a
PSS develaped for complex tasks, and learning and performance outcomes

in users.
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2. Application of PSSs to complex educational tasks:

] The nature of the relatianship between students’ learning styles and
approaches (Blgps, 1987) ar:d their development of appropriate cognitive
strategies, in their use of P5Ss to perform and leam in complex tasks.

. The exlent of the learning and performance gains for students working with
P55s developed for complex tasks.

. The extent to which P5Ss hinder or support substantive transfer in learning
and performance, between like and unlike tasks in complex task domains,
acrnss media (ie. from using a PSS, to using traditional means of performing
and learning in specific tasks).

. The preferences of students representative of a range of different learning
styles and approaches, to use either FSSs or Iraditional means of learning

and petlorming in complex educational tasks.

In addition, there is clearly a need to investigate, in non-experimental studies, a
number of other issues, including:

3 The role of communication (one—to—one, one-lo-many} in dynamic and on-line
P55s developed for complex tasks?,

4, Developing appropriate cognitive strategies in novice students using PSSs in
complex kasks.

5 The nature of collaborative (ie. group) use of PSSs developed for complex tasks.

In more general terms, there is a need and an opportunity, to follow this research
programme and design new P5Ss for other complex tasks, based upon the same
design model implemented in the LPS, and to investigate their roles in mediating
students’ learning and performance. Such work would serve to verify and extend
the findings made here, and help strengthen the contributions made by this
research programme, to the PS5, instructional design, teacher education and
information and interactive technologies literatures.

17 Whilst this issue has not been generated directly by the ﬁndinFs uf this research programme, it
seemms that In an instructional design model predicated on dialogue (see Section 2), such as that
aﬁpmprii‘ltl.'d for the LIS, there is an obligation, bult inte this model, to implement technolegies
that suppart bath synchroneus and asynchroneus communicaticns between learnars or users,
and between leamners and leclurers in an educational setting, Indeed, this type of research is
currently belng conducted by Laffey and Musser (1997).
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Limitations

While this research propramme successfully developed and explored the use of a
PS5 in complex educational tasks, the capacity for the findings to be generalised
to different contexts, tasks and populations is tempered by various limitations
related to the design and implementation of the study. In particular, this research
was limited by:

. The number vf students studied. The nalure of the design adopted for this study
limited the usmbuer of studenls who could feasibly be monitored in their use of the
LPS, It would, in future studies, be beneficial to observe a greater number of
students, representative of both novice and expert student populations.

. The number of tasks compleled by students. It would, in future studics, be
desirable to observe the cumplelion of more tasks, over a range of different lesson
planning contexts, authentic and non-authentic.

«  The titne allowed and place provided for abserving students in thelr completion of
lesson plans using the LPS, during perfods of professianal practice {ie. in the main
study, part twol. [t would be of value, in future studies, to cbserve students using
the LIS in a range of situations, and particularly at places and times students
would naturally choose to do Lheir lasson planning.

. The fragility of the dala used to analyse Lhe nature of leaming and performance
transfer across media (ie. from LPS to kraditional ‘pen & paper’). It would, in future
studics, be benelickal to strengthen the data collected to specifically test the extent
of transter, using such instruments as pre-and pest-lests and student learning

profiles {develuped via sludent inlerviews).

Conclusion

This research programme domonstrated that performance support systems can
be designed and applied to complex educational kasks, to the advantage of
students’ learning and performance in these tasks. It lends strength to the
proposal that P5S8s provide an exciting, atternative, model of teaching and
learning relevant to a range of complex task domains in higher education.
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Prescent: [ntervivwer {Int); Interviewee (St)

Situation: Watchiny a video recerding of the student-teacher’s sixth lesson planning

Sk
[nt:
St:

Int:

St

sessivn using the LPS.

[ did that {peinting ta the sereeny, 1o make it easier to get to use

How did it make it easter?

[ got to know hew il worked, how 1o use the functions. | find 1 always need to
know everything about the way the solbware works belore 1 can use it That's why
P playing around witl just about everything—the vbjeclives stuff, how to use
those verbs, And alse how tu print the lessens swhoen | wanted. 1 didn't use this
system {the LIS) much, other than the thes L came inle uni, and | needed to gel
into the swing each time | used it | forgol some af the what it could do.

[ found here thet 1 really enly needed to use these functions, the verb database for
the objectives, and the workpad, and also the examples of 1he objectives, the
evaluation provesses—this is what | found most useful after [ got to know whal [
wits daing with Ihe softwaro.

You seem to have got into a thythm with the software now. Do you agree?

Yo, the quickest way of working was o look at a sample of what | was doing, like
erealing the objectives or making sure I'd thought about the right sort of
evaluations for the children and mysell, to make sure [was avaluating the things I
wanted the Kids ta leam, and then Le sort of paste my own words and ideas into
Lhat formal. 1t made things a let easivr lor me, Although [ found [ couldn’t do that
Jor other lessons [ wanted to do—the sample lessen plans weren't like Lhe ones
always needed ledo for my class at school. It would help if there were maore
sample plans and they were more varied over subjects as well as age groups.

Can you say a bit moze aboul howe you were using the LS by this stage (ie. this is
Lhe sixth and final lesson plan constructed by the student using the LPS)?

[ sort of got inlo a pattern of doing things—1 got quicker at i, at using the software
and creating the ebjectives—T always find it difficult to start with the right words.
But I didn't need te use hardly any of the explanations of how to do things, 1 just
went and did them, The only things | needed to really think aboul for this lesson
was to cheek 1 had evaluated the lesson in Ihe right way, to make sure the kids, all
the kids, had learnt what 1 inlended.

I'guess | didn’t really need to use the cotnputer (ie. the LPS) now, [ could have
done most of this by hand. And [ did do a Jot of planning at school, just before I
was teaching, a few hours before [ was teaching the lesson. I knew what [ wanted

to do, and Lhe plan was just a way of wriling out how 1 was golng to do it. 1 bad
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most of it in my head. 1 could have used the computer (le. LPS) to help da it, but by
now (ie. by this stage), it was just as easy to da it by hand. [ really didn’t need the
other functions, although it would have been nice to have been able to check I was
doing it right, you knew, using the help given on evaluation processes, just here

{pointing to the screen and the relevant parl of the LPS functions).
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Student-teacher lesson plan assessment schedule
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Critaria -

. Marks

Unsalisfactory  + Incomplete lesson planning, by omission of objectives,
instructional methods and for evaluation process, E
» Domonstrates an inadequate knowledge of planning for
teaching a lessen.
+ Demonstrates poor understanding of the related processes in
planning a lesson (ie. stating lesson ebjectives; creating
methods by which these abjectives can be met; evaluating
learning).
Competent  » Plans straight forward leaming experiences thoroughly and
clearly. E
# Altends tu effective pr-lesson organisation.
» Demonstrates an adequate knowledge of contenst in planning
learning experiences.
» Specifies vbjectives (cognitive, affective, psychomolor} in
terms of what the studems will learn.
« Selecls learning resources and struckures the environment (e3.
proupwork) to contribute to the achievement of learning
ohjectivos,
+ Plans appropriate tenching strategies for whole class or single
group teaching.
« Dumonstrates appropriate timing in lesson plans.
# Plans for evaluation in accordance with learning objectives,
using basic techniques such as observation, questioning,
discussion, supervision and teacher/student marking.
Highly « Plans related learning experiences acress more than one
Compuetent subject Lo duvelop a skill, topic or theme. D
« Plans more complex learning experiences,
» Plans learning content o reflect multiculturalism, where this
is appropriate,
* Plans for teaching strategies which promaote problem solving
and creativity.
» Allows for modifications Lo lesson as a resull of lesson
evaluation. C
+ Plans for evaluntion in accordance with learning objectives,
using basic techniques such as observation, questioning,
discussion, supervision and teacher /student marking.
Quistanding  « Plans for cohurent organisation and continuity of learning
experiences over an extended period of time. B
« Structures objectives which reflect progressivn in learning
aver a serigs of learning vxperiences,
« Planning reflects the special needs of individuals and for
groups.
= Plans to use leaching strategies for multiple groups within a
class.
* Plans for multiple learning experiences within a single A
envirenment.
* Plans for specific strategics to cater for studants with special
needs,
* Plans for use of a variety of resources and media in a single
learning experience.
+ Plans far evaluation in accordance with learning objectives,
using advanced techniques such as rating scales, criterion
assessment, dingnostic tesks and student sell-assessment.
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Student-teacher outcome statemants In refation to Jesson planning skills

Plans an appropriate and functional lesson, which is appropriately
timed; displays an understanding of lesson content to be taught; has cne
or more objeclives deseribing what students are expected to learnasa
result of the lesson; and demonstrates an awareness of (i) checking for
student learning, and (ii} checking for sell-performance.

Plans a lesson which may be one part of a wider learning experience;
plans for use of more than one instructional technique in a single
learning experience; uses a range of resourees and media meaningfully;

ad demonstrates use of vne or more evaluation lechniques, formal and

Grada " Student Outcomes
Competent
Highly
Competent
informal.
Crut d ing

Demanstrales appropriale planning for a range of student abilities,

progressive learning over a number nf objectives, extended learning
experiences and mote covaplex lessons. Evaluation planning displays a
personal belief system about how evaluation is an integrative part of the
leaching /learning process. Specifies elements of teaching skills (as part

of seli-assessment) which will be given special consideration.
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Appendix C

Checklist for sludent use of LPS
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Lesson Slructure

Effective cbjeclives

Evaluating lsaming outcomas

Preparation

Ways ol wriling |he lsssan plan

Evaluating sell

What s a lesson plan?

Whal Is a good objeclive

Planning methods

Using the LPS

Hewr do | ensure my avaluation will be affeclive?

Refleclion

Verb Dalabase

Example Lesson Plans

Work Pad

Example Objeclives

Example Evaluation Frocesses

Find

Frinl
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EDITH COWAN Sehaol of Information Science

UNIVERSITY Faculty of Science, Technology
and Engineering

TERIN WESTERN MISTRAIA

Developing performance support systems for complex tasks:
Lessons from a lesson planning system

I am a Phd student at Edith Cowan University, investigating the use of
performance suppurt systems in pre-service teacher education, The purpose of
my study is o explore the potential value of building and applying thesse
software systems to teaching and learning in higher education, and particularly,
to students studying lesson planning as part of their undergraduaie course in
teacher education.

You can help in this study by consenting to participate in using the Lesson
Planning System (LPS), a performance support system that is intended to help
students enhance their lesson planning skills. If you do consent to being
involved, you will be asked to use the LPS to plan a number of lessons
{approximaltely 6) over a two week period {immediately prior to your second
professional practice period), and te be observed and video-taped as you de so.
You may also be asked to participate in an interview about how you went about
completing the lesson planninyg :.. ks (ie. your thoughts and ideas whilst
planning your lessons). The time you will be asked to spend using the LPS will
vary, but as a general guide, amount to aboat 6 hours, plus 1 hour for the
interview (if required). The interview questions will only be aimed at identifying
the stl:ategies you use to plan your lessons. No questions of a personal nature will
be asked.

All participants can withdraw from the study at any time and for any reason,

All information provided by participants in this study will be confidential and
viewed only by myself, the principal researcher. At the comploion of the study,
all video tapes of the interviews, together with the transcripts of the interview
questions and answers, will be destroyed {by erasing the video tapes and
shredding the transcripts). Whilst the data obtained by videotaping and
questioning participants, will be used in the study, no participant will be
identifiable by name or other personal details, in the repart of the study.

My superviser, Dr Ron Oliver (Tel: 9370 6372; email: roliver@cowa .auj,
and myself (9273 8022; email: m.yild@cowan.edu.au) are available to discuss any
part of the study or your participation in it. Alternatively, you can contact Edith
Cowan University’s Executive Officer for the Fthics Committee of the University

(Rod Crothers: Tel . 9273 8170; email: r.erathers@cowan. edu.aud

PTO {pagel of 2)
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Consent form

I (ANl name) have read the information

abuove,

Any questions I have asked have been answered o my satisfaction.

[ agree to take part in this study, by making use of the Lesson Planning System
{L.P5) in the werks preceding my second professional practice; by being
video-taped whilst 1 use the LPS; and by answering questions concerned with
how Tused the LPS.

I know that I can change my mind and stop at any time, without prejudice to my
courses of study as a student at Edith Cowan University, or my work in

preparation for or during teaching practice,

1 understand that all information [ provide will be treated as confidential and will

not be released by the resvarcher unless required to do 5o by law.

1 agree that the data gathered for this study may be published provided my name
or other information which might identify me is not used.

Participants name:
Signature:
Researcher:

Date:

{page 20f 2)
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UNIVERSITY Faculty of Science, Technology

EDITH COWAN School of Information Science
H and Engineering

TE GEATH WESIEAN ALSTRALL

Developing performance support systems for complex tasks:
Lessons fram a lesson planning system

1 am a Phd student at Edith Cowan University, investigating the use of
performance support systems in pre-service teacher education. The purpose of
my study is to explore the potenbial value of building and applying these
seftware systems to teaching and learning in higher education, and particularly,
to students studying lesson planning as part of their undergraduate course in
teacher education.

You can help in this study by consenting to participate in using the Lesson
Planning System (LS}, a performance support system that is intended to help
students enhance their lesson planning skills. If you do consent to being
involved, you will be asked to use the LPS ta plan a number of lessons
(approximately 6) over a two week period (during your second professional
practice periad), and to be observed and video-taped as you do so. You may also
be asked tu participate in an interview about how you went about completing the
lessun planaing tasks (ie. your thoughts and ideas whilst planning your lessons).
The time you wil! be asked te spend using the LPS will vary, but as a general
guide, amount to about 6 hours, plus 1 hour for the interview (if required). The
interview questions will only be aimed at identifying the strategies you use to
plan your lessons. No questions of a persanal nature will be asked.

All participants can wiliulraw from the study at any time and for any reason.

All information provided by participants in Lhis study will be confidential and
viewed only by myself, the principal rescarcher. At the completion of the shidy,
all video tapes of the inferviews, together with the transcripts of the interview
questions and answers, will be destroyed (by erasing the video tapes and
shreddiny the transeripts). Whilst the data obtained by videotaping and
questioning participants, will be used in the study, no participant will be
identifiable by name or other personal details, in the report of the study.

My supervisor, Dr Ron Oliver (Tel: 9370 6372; email: r.oliver@cowan.cduay),
and myself (9273 8022; ernail: maild@cowan.edu.au) are available ta discuss any
part of the study vr your participation in it. Alternatively, you can contact Edith
Cowan University’s Executive Officer for the Ethics Committee of the University

{Rod Crothers: Tel . 9273 8170; email: rerothers@cowan.edu.au).

PTO {page 1 0f2)
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Consent form

1 (fuli name) have read the information

above.

Any questions | have asked have been answered to my satisfaction

I agree to kake part in this study, by making use of the Lesson Planning System
(LPS) in the weeks of my second professional practice; by being video-taped
whilst [ use the LPS; and by answering, questions concerned with how I used the
LPS.

['know that 1 can change my mind and stop at any time, without prejudice to my
courses of study as a student at Edith Cowan University, or my work in

preparation for or during teaching practice.

[ understand that all information I provide will be treated as confidential and will
not be released by the researcher unless required to do so by law,

[ agree that the data gathered for this study may be published provided my name
or other information which might identify me is not used.

Farticipants name:
Signature:
Researcher:

Date:

{page 20f 2)
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Appendix E

Screens showing lhe range of performance and instructional support in tha LPS
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