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An integrated educational technology evaluation frenework: en route to
a generic, iterative model for establishing learnig effectiveness.

ABSTRACT

The introduction of computer-dependent technolo@i@® the early 1990s into university and school
curricula precipitated an unprecedented revoluiiothe way learning was designed and delivered.
Today, a plethora of technology offerings affortie topportunity to cater for the many diverse
preferences and needs that students expect tedggahto their day-to-day learning experiences.

The factors vital to ensuring successful technolaggption within higher education and discussed at
length by researchers over the past two decades dinged markedly with the rapid expansion in
the range of technology choices that are now avail students and lecturers anywhere, anytime. In
a market saturated with educational technology soitware options, the current abundance of
technology choices are at once exciting, challapgoomplex, and by implication, replete with
problems for the unwary. This development has adjumagnified the complexity of comparing the
educational value and effectiveness of online iegrwith face-to-face learning.

The University of New South Wales (UNSW) has esshleld a major organisational-wide
programme to evaluate and integrate educationhhtdogies into its learning and teaching offerings.
This programme is referred to as the Technologybledal earning and Teaching (TELT) Platform.
One result of this effort has been the establistiroéma generic educational technology evaluation
framework that has successfully underpinned theeusity’s technology adoption process from first
contact with software vendors through to the deiemtion of whether a given technology is
educationally effective and therefore approveduse by staff and students throughout the campus.

A one year review of the research literature ortituitonal technology adoption and related
evaluation studies highlighted a distinct gap irdenstanding the interdependences between the
organisational structure and its processes, andhéleels and issues of faculties and schools. Such
understanding is essential for establishing a derabucational technology implementation strategy
that meets the full spectrum of institutional, fillguand school expectations. This review led te th
conclusion that there is a strong imperative foiversities to establish an ongoing organisational-
wide evaluation programme that assists to makedvechnology choices and underpins the
compilation of evidence that informs the effectimgegration of technologies into their learning and
teaching provisions. The evidence that has beeivedketo date at UNSW has ensured continued
improvement in the quality of the university’s ailearning and teaching programmes.

Central to the construction of an effective edusl technology evaluation strategy is the task of
strengthening inter-departmental cohesion from twhig cultivate a common awareness of how
technology can support learning and teaching, wigheserving the ideologically divergent yet
essential pedagogical, technological, and busimapsratives of the university’s facilities, schools
and discipline areas. However, for a technologyluateon strategy to be truly effective, such
common understanding must also incorporate the maigue interests, issues, and needs of faculties
and schools that when considered as a whole, efsasel acceptance of online learning. This is
where the TELT Evaluation Framework comes into play

This chapter presents an overview of the resednel led to the establishment of the TELT
Evaluation Framework followed by a description @f main components and an explanation of how
its integral iterative cycles align with the unisity’s strategies and plans to improve the qualftits
technology supported learning and teaching progresnm



INTRODUCTION

In April 2009, the Director of Learning and Teadpiat the University of New South Wales (UNSW)
commissioned a review of the university’s Techn@egenhancing Learning and Teaching (TELT)
environment. This environment comprises the infdiomand communication technologies that
support teaching and learning in each of the onptandistance, and blended modes and more
broadly, it applies to the institutional settingwich these technologies are used. It encompaisses
university’s learning management systems (LMS),eptsoftware applications used either in
association with or separately from the LMS, thstitntional planning, policy, and governance
processes that guide and direct the learning aachileg and management processes that in turn,
support the provision of services and quality samsce as well as the training and support processes
for students and staff.

The aim of the review was to provide a snapshdhefcurrent status of the TELT environment, and
more specifically to (Technologies Enabled Learrandg Teaching (TELT), 2009, p. 2):

» facilitate key players (that is, those with specitsponsibilities for providing direction and
leadership over the TELT environment) in undertglarself-assessment of the state of the TELT
environment

» analyse the elements of the TELT environment aail thter-relationships, highlighting strengths
and weaknesses

* help inform the University’s future planning of T&ELT environment, at both strategic

» and operational levels, and

» provide baseline data against which future compagi€an be made to monitor changes and
improvements.

The report presented a comprehensive baselinedémaarked the issues surrounding the successful
rollout of the TELT Platform and mapped out theical areas to be targeted for improvement. Of

equal importance, the report indicated which orggiional structures are missing and need to be in
place to ensure the successful implementation e¢anal technologies across the university.

The overarching finding of the report is that diecismaking in the past has occurred without
reference to valid evidence-based evaluation psssesThis omission was viewed as a serious
concern as indicated by the realisation that mafiens of the report contain links to evaluation
related issues. The other major concerns raisdleirreport included: the perceived lack of clarity
around the roles and responsibilities with regardELT; and, the absence of clarity due to unclear
policy, quality assurance, and management procedufes will be explained later in this chapter,

Stage Three of the TELT Evaluation Framework (beeskction titled “The Stages and Sub-layers of
the TELT Evaluation Model”) now addresses TELT dyadssurance through a logically constructed
evaluation cycle, that now informs and providesitgfaon policy and management related decisions.

In recognition of the issues and problems idertifie the report, the Learning and Teaching unit at
UNSW (L&T@UNSW) initiated a “change in roles anditatdes approach” in direct response to
feedback received on staff reactions to past et technology implementation programmes
(Technologies Enabled Learning and Teaching (TELAQ09). The unit shifted its traditional
approach and practices to staff support where cecélls were mixed with course design requests
and new educational technology adoptions were aipgron top-down decisions, to a reappraisal of
the roles of educational designers and the esltadiat of a new evaluative model for informing the
approval and incorporation of technologies into if&itutional infrastructure (see Figure 3). The
changes in roles, attitudes, and approaches weze-tbld:

1. Under the realigned structure, a significant arfeahange occurred in the provision of technical
versus course design assistance. The Learning @achihg unit, which previously was perceived
as the first point of contact for simple ‘how-toeigechnical questions, reviewed its role and



subsequently focused on the provision of educdltismaport for technology use and integration
into course design and delivery. This change wasrgortant factor in gaining the faculties’
approval and support on a series of follow-on tetigy-related initiatives. The uncertainty of
the role of the Learning and Teaching unit in poesi initiatives had generated widespread
disbelieve in the educational value and usefulrasgechnologies in the context of a large
research institution (Technologies Enabled Learaimg) Teaching (TELT), 2009).

2. The second area of change involved a concertedt effamitigate staff and faculties’ attitudes
toward technology. As pointed out by Anderson amiah3on (2006), large research universities
tend to prefer a loosely connected organisatiotralciire with faculties operating almost as
independent states within a State, each assunigldénels of autonomy. This arrangement often
leads to faculty resistance to centralised decimaking processes.

The new structure enabled full inclusion of theeetit mix of faculty plans, views, and needs, not
merely as recipients of organisational decisiorauabechnology adoption, but as partners in the
evaluation procedures that inform such decisiomss Thange necessitated the arduous task of
overcoming the mistrust of technology use in edooata longstanding factor that often impedes
the achievement of successful technology adoptimgrammes. Another advantage to this
approach stems from the affordances it createsstablishing the necessary institutional linkages
that are crucial to effecting genuine improvemenlkeiarning and teaching methods and learning
strategies across the campus.

3. The third area of change applied to the inclusitiearners’ voices in the evaluative processs It i
often assumed that evaluation methodologies shrefileict the importance of students’ feedback
and opinion rather than confine them to the roleendl recipient of a delivered educational
service, which as a consequence leads to decithiahsre made without their input. However,
the reality is that these assumptions do not alveaysespond to actual practice as in the case
reported by Britain and Liber (2004). Equally vjté the need to avoid a repetition of the
example reported by Alexander and Golja (2007),reshearners were formally included in the
evaluation process, but their voices were usedigbfy the adoption of a technology solution,
which overshadowed an otherwise valid attempt forave the quality of the learning outcomes.

THE CALL FOR A NEW EVALUATIVE FRAMEWORK

The evaluation of technologies in education ha®rg lhistory. Starting from industry-oriented

evaluative models such as the K-12 educational teode Stufflebeam, Foley, Gephart, Guba,

Hammond, Merriman, and Provus (1971), Kirkpatricki983) four steps to measuring training

effectiveness, and the Xerox approach to managiaiging systems (Alden, 1983), technology

evaluation was considered primarily as a subsedatational evaluation just as the virtual campus
was mistakenly viewed as a sub-branch of the n@iggical) campus in the early stages of distance
education expansion and experimentation.

However, similar to the manner in which the tramdmn revolution occurred through the invention
of the automobile, educational technology turnetitowbe not just another tool or delivery method,
but brought into play a specific set of learningl @eaching principles and curriculum requirements.
This unprecedented development established teayelohanced learning and teaching as an
educational domain in its own right, with its owrles and capacities to deliver a wide variety af ne
experiences and outcomes for learners, lecturard, the educational institution. Although the
evaluation of educational technology now spans ntbem two decades, for many models and
implementation schemas several important elementain problematic.

One significant outcome, namely the influence dfedént instructional media on the learning
process, was brought to the attention of pioneac&ibnal technology evaluators in the early 1990s.

The learning<«—> technology dichotomy generated considerable debatein the educational



community with the main idea that both aspects e #tructuring of the learning activities
(instructional design), and the methods for deihgerthose activities (technology) require careful
evaluation in order to determine the totality o tearning process (Clark, 1994). Simply adaptimg a
evaluation instrument used for traditional on-campaurses does not capture all the multiple facets
of evaluating a technology-enhanced course (Rabkatsi, Lundy & Telg, 2004). The notion of a

learning <> technology dichotomy exerted significant influenoa the development of the
educational technologies evaluation field and ssassed further in the section titled ‘Biases’.

Taken as a whole, the optimistic predictions magleducational psychologists on how technologies
are best applied to support and enhance teachthteaming (Kozma, 1994), are still being validated
today. As a consequence, a wide range of quesabosit the effective use of technologies in
education still remain unanswered. Evaluative comeexpressed a decade ago by Bruce (1999) have
only been partially integrated into current modétsthe section to follow, the discussion focuses o
the questions of why the evaluation of educatior@hnologies presents such a challenge for
educational communities and what can be done twWvweshe complex question of how to devise an
all-inclusive framework for the effective evaluatiof educational technologies.

There are a variety of evaluation models that asglun the educational technology field. They range
from toolkits (Oliver, McBean, Conole & Harvey, 200to cookbooks (Learning Technology
Dissemination Initiative, 1998), along with new aaive models that are still under development
such as the institutionalisation model of NelsonstP& Bickel (2001) or the Software Process
Improvement and Capability dEtermination (SPICE)degio(Marshall & Mitchell, 2004). The
guestions of why new models are still appearingrafiventy or so years of educational technology
research and what are the contributing reasonssraiiumber of issues in reviewing the literature o
educational technologies evaluation:

1. Technologies are in constant development

Traditional formative and summative evaluation roefh do not fit neatly into the eternal
kaleidoscope of changing technological tools, sgwsteand architectures. Although formative
evaluation aims to assess products and processé3ewnsare developed, the technological
development cycle never ceases. Thus, in the sahsstablishing a defined end point for a
completed project or product, the inherent goadwhmative evaluation may not be feasible. The
development process is subject to transition frame stage of its development to the next.
Therefore, in the area of educational technologgluation, there is a cogent need for an
evaluation framework that accommodates the itezagivaluation processes that are characteristic
of many technology-related processes, whilst asieatgoy McNaught (2002), simultaneously
embracing the eclectic myriad of teaching and learfunctions required for successful delivery
through the Web.

Within the domain of computer science, the wordration” has a specific meaning: any project
progresses through several iterations; new tool$ swlutions are refined through several
development-test-improvement cycles; and, the dgweént of new tools commences with
prototyping. Such iterative processes mandates¢ld for an evaluative framework that is also
iterative in its approach to solve the “once sornmgilis completed it is already obsolete” (Bruce,
1999) dilemma encountered by many researchers witheducational, curriculum, and

instructional background.

To some extent, several evaluation models haveeaddd these problems. The Marshall and
Mitchell SPICE model (2004) includes iterative exslon cycles; and the Agostinho, Oliver,
Harper, Hedberg, and Wills (2002) Evaluation andé¥elopment Framework (ERF) model
includes possibilities for addressing technologiedevelopment issues. However, both these
models, one being technological, the other embgacimcerns about the needs of learners, do not



address the relevance and effectiveness of théedppédagogies, or detail the adequacy of the
technological evaluation criteria.

Narrow scope of the existing models

From the times when eLearning, technology-enharleadhing, and distance education were
viewed as simply the other delivery option withive tbroader university context, the notion of
educational technologies evaluation morphed infisagramme of evaluation that is conducted
along administrative lines and is narrowly focusedhe institution’s preparedness to support and
promote the programme. By starting with an industignted, business evaluative model, the
educational technologies evaluation field could estape one of the fallacies of a business-
related approach when the scope of evaluative iaesivis limited to a specific delivery
programme (Agostinho et al., 2002; Franklin, YoakainWarren, 1996), or even with the
application of a single tool (Crozat, HQO, & Triganb999). According to Lefoe, Gunn, and
Hedberg (2002), this tendency translates into eMin reports that are relevant only (or even
confidential) to the particular institution (or atuy) that initiated the study.

In general terms, as Baker and Herman (2003) nate, prevalent approaches to technology
evaluation in the past fifteen years apply to: évaluation of specific technologies (a narrow
scope), and broad, often longitudinal studies wiiegeeresults become irrelevant long before they
are realised due to the rapid rate of change ihn@ogy. Indeed, even models with a clearly
articulated pedagogical agenda such as the BrtaéhLiber (2004) conversational model focus
on existing Course Management Systems in theiuatigke purposes, but avoid examination of
broader enterprise level solutions or virtual l&@grenvironments such as Second Life (2010).

The essential problem with a narrow evaluative scap applied to technology evaluation is that
information technologies are also communicatiomtetogies, and as a result produce a network
effect (Bruce, 1999). A tool used in one classromaly be used very differently in another
context; all collectively generating a relativelyohd application area that may or may not be
visible or relevant within the framework of onetihgion or a specific course programme.

Weak theory base aradi-hocevaluations

While early educational technology evaluation medelere grounded in psychological /
measurement theories, the rapid rate of changedhnblogy generated a situation where a
planned evaluation study was not completely thotigidugh at the implementation or even the
initial programme design phase. Out of necessitgpopfe with varying, non-evaluative
backgrounds conducted the evaluation study in ahadmanner in an attempt to assess and
improve the use of a technology.

As a result, there are a number of evaluative nsotifiglt do not contain a strong rationale, a valid
theoretical foundation, or a statement of purpese, attempt to compensate for the absence of
these elements by: presenting evaluators with gbsfeecific selections of questions to submit to
interviewees (Mehlenbacher, Bennett, Bird, Ivey,cas) Morton, & Whitman, 2005); or
advancing a “just-in-time” evaluative delivery appch (Reeves & Hedberg, 2003); or preparing
tailor-made evaluative plans that draw on an engsgiool of questions (Lam & McNaught, 2004).
Other models (such as Pangaro, 2000) produce du#féling effect in the sense that the
evaluative criteria or schema are not connectegkisting literature, but instead rely on internal
design guidelines.

Prescriptive vs. descriptive evaluative models
In general terms, evaluation models can be divisktd prescriptive (most common), which

specify how evaluations are conducted (exemplays)descriptive, a set of statements and
generalisations that describe, predict, or expglanevaluation activities. Prescriptive models may



include iterative evaluation cycles (Marshall anddiell, 2004), but in essence the iterations are
imposed on evaluators and stakeholders insteadeioigban integral part of the evaluative
activities.

Descriptive models, on the other hand, allow foaathentic reflection of the evaluation activities

in real time (Cousins and Whitmore, 1998) and ca&n considered a viable solution for

educational technology studies in light of the dapate of technological change as raised
beforehand. Furthermore, descriptive models arécjtory: the stakeholders themselves are
involved in an empowering process of democratidsiee-making and the active promotion of

social change. These models better reflect theiosscand impressions of the participants and
stakeholders. In such instances, where evaluaiooniducted in a not-for-profit organisation (for

example, a public educational institution), the adgsive evaluation model presents a viable
alternative to the prescriptive model.

One other reason to consider a descriptive, ppatiory evaluation model is the fact that all the
stakeholders (including students) are given comver the creation of the knowledge (Zammuto,
1982) and the informational input that is requitedeffect the evolution of a final practical
summation.

Within the area of educational technologies evatnatmany models appear to be prescriptive,
with rare exceptions (Lam & McNaught, 2004). Howeveven these exceptions represent a
collection of evaluation-related activities ratitban full-scale models, and simply offer basic
background information on how to evaluate differepédagogical, technological, and

organisational components.

5. Value-free versus Multiple values evaluation

The notion of value-free evaluation is closely redato the questions surrounding evaluator-
driven (prescriptive) versus stakeholders and ewafudriven, real time descriptive evaluation.
The prescriptive approach inevitably generatesytiestion of “whose values” are reflected in the
particular evaluation process. One way to solve pinbblem is to embed multiple values in the
evaluative process (Zammuto, 1982).

Embedding multiple values in an evaluative framdwaltows for avoidance of the evaluator's
biases as well as assists to reveal a detailedreiaif the environment / technology under
examination. This strategy also requires more regsuand time to be allocated to the evaluative
activities (Chen, 1990). However, modern pluratistocieties consider addressing the needs of
different members of the evaluation audience ig@egsary attribute (Stufflebeam & Shinkfield,
2007). While there is little doubt about the neitgst is also a difficult task to resolve.

Although there is no shortage of frameworks or neder evaluating different types of technology,
there is however, a marked absence of generiqysive, multiple-values evaluations of educational
technologies that are grounded in a strong teadumilearning philosophy. The majority of models
reflect the values of the evaluator, the institatior even a software manufacturer (as highligihed
comparing the Institute for Higher Education Pol{&p00) benchmarks and the eLearning Maturity
Model (eMM) (Marshall, 2007). Recent evaluative mlsdare still struggling with the multiple values
challenge (Lam & McNaught, 2004) as well as thespriptive versus descriptive challenge (Bach,
1994).

BIASES

Following directly on from the previous sectione ttesearch literature reviewed clearly confirmg tha
the learning <« technology dichotomy was widely discussed by thiicational technology
community during the 1990s. This dichotomy alsduieced the field of technology evaluation since



the evaluators themselves were either from a softvemgineering background, or a pedagogical
background, and many were not professional evatsiaitese two major backgrounds (technological
and pedagogical) generated two distinct lines afuiry in examining the purposes and the
development of evaluation models. While some modsfouse a technological stance (Marshall &
Mitchell, 2004; Mehlenbacher, et al., 2005), othesdels support a pedagogical approach with a
minimal attention paid to organisational and tedbgical details (Boud & Prosser, 2002; Dean,
Biner, & Coenen, 1996).

In particular, Marshall and Mitchell's SPICE modetludes a learning / pedagogical component in
its later version, but the component itself (thatthe questionnaire) has been updated from a study
sponsored by a major educational software compaxgafided on in a later section). Thus, a certain
bias favouring this particular company may be prese the latest version of SPICE. Conversely,
Boud and Prosser’'s model highlights technologyuiest that are important for the development of
learners’ critical thinking abilities and do not veo the crucial organisational and technical
implementation aspects of technology evaluation.

While there are also models that blend technolégeal pedagogical approaches, they have not
escaped the challenges inherent in evaluating tdopical factors such as the innate structure ef th
application that determine interface design andgaional capacity, and the impact of these aspects
on learning (Agostinho, et al.,, 2002). In some anses, the organisational and technological
guestionnaires used in these models are far maafletbthan the pedagogical component (Attwell,
2006).

A substantive reason a pure technological appreachducational technology evaluation became
popular in the build up to the new millennium, hie teffect of technological progress on the growing
“informatisation” of society, that is, the “shiff ¢he central sources of economic activity from the
primary and secondary sectors towards the serrebs information sectors of the economy”
(Cunningham, Ryan, Stedman, Tapsall, Bagdon, Rewoaldrake, 1998, p.13). Technology is in
vogue, and is no longer viewed merely as a toblpossesses integral values that may directly or
indirectly influence pedagogical affordances andsugften, the fact that technology has its own
pedagogical orientation (Britain & Liber, 1999)campletely overlooked.

Faculties are advised to move “beyond intuitiveuealand “adapt to the changing landscape”
(Carmean & Brown, 2005, p. 5) of new technologicaplementations while the reasons that make
the landscape change — technological progressardimmercial interests of software developers, are
still unclear. It is for this reason that viewind-BS (for example) as a starting point for learning
online environments was widely criticised in theaarch literature (Siemens, 2004).

Meanwhile, one notable approach to educationalnigogy evaluation gave rise to beneficial
outcomes, namely quality assurance standards anchimarks for technology developers and users.
To some extent, quality assurance benchmarks itandis learning and education promoted the
development of technology evaluation by creatimgcttiral elements on which to direct and guide
the evaluation process. However, benchmarks sHoeildeveloped systematically, not ad hoc. The
early examples of “cherry-picking” best practiceseducation and devising benchmarks based on
those practices failed to live up the promise (Haigg001).

It is also important to distinguish evaluation bemerks from evaluation models. By definition,
benchmarks provide a fixed baseline against whichyduge the progress and effectiveness of the
evaluation process as opposed to the much broadération model (or framework) that assists to
structure the evaluation process to explore theipheifacets of the phenomenon under examination.

What happens if the baseline is skewed (or eveset)®@ The Institute for Higher Education Policy

benchmarks (2000) were widely adopted for technolegaluation. The benchmarks generated by
this study (which included a set of Institutionapport, Course development, Teaching and Learning,
Course structure, Student support, Faculty suppod, Evaluation and assessment guidelines) were



further adopted by Marshall for his eMM model (2p07and referenced by many educational
technology researchers. The problem however, was tthis set of benchmarks was originally
generated by one of the largest monopolies in tthecaional software field (the study was
commissioned by Blackboard Inc.). Although Blackttbaias not a monopoly in 2000, the ability to
describe and influence the major functions of tkeftware tools during the development phases may
have aided in the transition to monopoly statuse Potential to guide the outcomes of software
development may also prevent other important ndeslm being met by educational software
companies, particularly if a widely accepted of tdlenarks was already in place.

Then there are instances where the practices angrttesses of teaching and learning are largely
ignored in the pursuit of functions, features, gnédion, and a myriad of technological and business
concerns. Thus, while quality assurance benchnaeksiseful in reflecting the essential baseline, th
origin of those benchmarks should also be careMigmined in order to prevent a situation where
the development of the evaluation criteria is caneld by the entity that in effect, is the subjddthe
evaluation.

One other bias related to the issues noted abavkas could be referred to as the ‘additive’ apploa

to technological integration. When different teclugy systems are integrated (such as BlackBoard
and student record systems), the question of haehieg and learning will benefit is often
overlooked (Boys, 2002). This situation is not dynge result of implementation issues, but is a
direct consequence of whenever faculty voices atdieard or not taken into account by educational
administrators. Moreover, although there are iretarof benchmarks related to students, there is no
evidence of attempts to refine such benchmarksdiode them as vital stakeholders in the evaluation
and modification of educational technology tools.

The integration of different technologies shouldrpote the use of different learning and teaching
philosophies and methods. Thus, a generic evatkufitwmework that facilitates evaluation of the fina
product or the synthesis of several technologigatesns may prove to be a necessary alternative to
the piecemeal evaluation of different componentsa afomplex technological mosaic. Britain and
Liber (2004) also argue for a comprehensive (leaceatred) approach to evaluation as opposed to
an additive (administration-centred) approach.

In their study, Britain and Liber confirmed thatrtual learning environments changed markedly
during the five years from 1999 to 2004 in thatythecused less on teachers and administrators, and
more on learners themselves. Nevertheless, thigvbdhat inherent biases still exist since thgdat
educational software manufacturers still use thay products (for example Oracle) to improve the
quality of their software offerings. Thus, virtulglarning environments design could ultimately be
considered (third party) technology driven.

In essence, there is much evidence to suggesethaational technology evaluation requires new
integrative approaches that avoid the faulty Euvalua Evaluation formula that is independent of the
evaluator’'s background, and covers multiple aspettthe evaluation process starting from the
organisational to the pedagogical, and extendirspétoo-cultural factors.

It is feasible therefore, that unwanted biasesdcdd eliminated with the formulation of a generic
evaluative framework that encompasses researcmfisdrom systematically conducted educational
technology evaluations. Such a generic framework iogorporate a wide range of teaching and
learning practices that are not confined to onéiqudar institution or by the outcomes of one sfieci
sample. This framework needs to be broad in itpesdo inform and improve the learning and
teaching practices that are applied within and sdifferent departments, schools, faculties, and
institutions.

Last but not least, in addition to enhancing leagrand teaching, the evaluation framework should
also assess how well the theoretical frameworkfitegroves technology evaluation activities and
informs how best to incorporate new technologygadoto teaching and learning practice. The long-



term goal of the TELT evaluation strategy is toidevan evaluation framework that encompasses the
iterative processes that underpin technology deweémt, tracks the trajectory of success across
faculties, and over time enhances divergent legramd teaching approaches.

OPEN SOURCE EVALUATION

The evaluation of Open Source solutions standsasuh separate area from general (commercial)
technology evaluation models. Patrtially, it carelgplained by the origin of the Open Source software
philosophy as discussed below; and partially bydbsire of the commercial software companies to
eliminate free educational technology options bygnating Open Source products into their own
products range.

In 2005, Barbara Ross (a co-founder of WebCT) éowéxl the integration of the open source and
commercial tools in an attempt to support diveredggogies and learning outcomes (Ross, 2005).
According to Ross, the main features of such irtiegh systems should include support for teaching,
learning and research. However, this approach apgea view open source software as no more than
another piece of cake on the institutional entegpmlate. Although on the surface, the idea of
integration is worthwhile and thought-provoking, exganisational or technical details followed from
the vision statement made by the author of thetehap

An alternative integrative approach was proposedhey educational software creator - ANGEL
Learning. In their view, course management systamsild be open to allow low-level customisation
with the client institution’s information technolpgervices and needs because it is not always cost-
effective for the educational software creatorgnabed this level of customisation (Mills, 2005). Is
open source just a quick and cheap solution forctiitomisation problem or is it a stand-alone
instructional solution? One of the best feature®pén Source platforms that made them popular with
Asian distance education institutions is exactly #ility to handle customisation issues in linghwi
the needs of developing countries (Batpurev, 2005).

The preferred model for educational technologieswation should acknowledge the uniqueness of
the conditions that brought Open Source into emgste First, according to an early theorist of the
Open Source movement Eric Raymond, Open Sourcénallig came into play out of necessity to
“scratch a developer’s personal itch” and the grparsonal motivations of the developers involved
into Open Source projects that almost guarantele higlity software solutions (Raymond, 1998).
Second, software that is open to everyone, suchaasbook or a blog, tend to prompt users to
cooperate and apply their efforts to the attainnodrat self-regulated learning ethos. Moreover, open
source software presents a less threatening lgpamaironment for students when compared to the
reduced flexibilities and restrictions of commergeducts.

In a sense, commercial products emulate the tomditi educational system with their inherent
structures and divisions that may serve as conssigion (Freire, 2007) tools that manoeuvre
students to inadvertently absorb the boundariesfamctional order that in turn may intimidate or

disrupt the learning effectiveness experienced ttyeromore independent, constructivist orientated
students. By default, most commercial learning rgan@ent systems afford an objective / instructivist
course design approach, whereas open source s@lyimit constructivist learning approaches.

In a Freirian sense, Open Source presents a motéetatic” approach to learning thus allowing
students and developers to be aware of their iddalilearning needs as well as the shortcomings of
the software and as a result, seek ways to workeratively to solve these issues. The collaborative
opportunities afforded by Open Source softwarestissiinvert imposed limitations and allow truly
democratic concepts of education and technologjteshcy to arise (Stokes & Stokes, 1996).

The potential for Open Source platforms to add gedeal / critical theory value to the learning
process clearly demarks the core difference betw&g@en Source and proprietary Course
Management Systems (CMS). The latter accordingrnml@dl (2003), appeared to have cut training



costs, and their raison d'étre has a businessrrétfam educational nature. Thus, two highly
contradictory tendencies reflected in Open Souafevare solutions can be identified: it is software
developer-driven; and at the same time, preselessaestrictive learning environment for studeltts.
also illustrates the innate influences of applyingedagogical versus a technologically led focus to
developing (and evaluating) educational technology.

Unfortunately, most literature on Open source eatédn is limited to technological and business
factors without taking the pedagogical charactiedgsdf the software into consideration. For example
the Karin van den Berg synthesised model (2006judes such factors as community, release,
activity, longevity, license, support, documentatisecurity, functionality, and integration. Howeve
her notion of community refers to software devetspend technologically savvy audiences rather
than educators. In a similar way, several additidaators in van den Berg's model refer to
technological and business variables. A furthemg{a of a technological approach to Open source
Evaluation is presented in the work of Graf and [2905) where all pedagogical factors are covered
under the single checklist category of ‘user-friamebs’.

Nonetheless, despite the variety and sophisticaifoevaluation approaches that can be applied to
Open Source software, the positive effect of Opear& concept on students’ learning appears to
have been unnoticed by the educational technologynaunity.

The preceding factors and examples of the evakiatisdels that comprise these factors point to a
disarrayed mosaic of contemporary educational t@ogy evaluation practice: while there are

models that include some of the factors mentiorisale, there are also no models that include all
these factors. The components that structured ¢velabment of a new evaluation framework at

UNSW and the rationale for determining the frameigocore design principles are briefly discussed
in next section.

COMPONENTS OF A GENERIC TECHNOLOGY EVALUATION MODEL FOR THE TELT PLATFORM
Methodologies

One of the first steps toward the creation of aegerevaluation framework was made by Hedberg,
Wills, Oliver, Harper and Agostinho (2002) througteir ICT (Information and Communication
Technologies) project. They revised the possibditior developing generic evaluation rubrics based
on high quality learning activity designs. Their aed included the key elements of the learner’'s
engagement, learning context, challenge, and peadtiowever, their approach, just as in the case of
Britain and Liber (2004), seem to focus on a “miemrld” learning activity level and applied
grounded theory methodologies where existing prastibuild” on the new evaluation framework.

This approach holds some promise for existing teldgies, but it neglects the iterative nature ofine
tools as they become available in an ever changorid of technological advancement. As with any
grounded theory case, it perfectly identifies wisatlready in place, but does not cover crucial
additional practices and activities that may notehlaeen included in the sample. It is widely aceépt
that the main purpose of an evaluation study ofteiines and therefore limits its scope (Learning
Technology Dissemination Initiative, 1998).

In order to avoid the mistakes of previous modglgarticular, limiting the evaluation sample and
using a grounded theory approach, Agostinho, e{2002) emphasised the importance of choosing
an appropriate evaluation methodology (or severthodologies). To be truly generic however, it is
argued that methodological considerations showdriporate a flexible system of evaluating different
gualities and attributes similar to Marshall’'s (ZDGnodel, in which each question is assessed in
terms of the adequacy of its representation inrticogar context. An extended review of evaluative
methodologies is presented in the document titl&éview of Methodologies of Evaluating
Technology-Enabled Learning and Teaching” (Quiniachman, & He, 2010, Appendix 1).



As noted several times, students should also bsidemed valid stakeholders, and so one of the
elements of the evaluative methodology should peutiiexpression of their concerns and encourage
the right to influence all recommendations to admggarticular educational technology. Alexander
and Golja (2007) actively included students in acpss of questionnaire refinement, but students
were not considered decision-makers in the seleafodifferent forms of technology. Instead the

students’ voices were used to map potential problevith existing systems and resources. A
methodology that allows for automatic inclusionfadulty, students’, IT experts’ and administrators’

voices holds genuine promise, not only for resgviotential methodological bias and problems, but
also for instantiating a multiple-values evaluatagproach as argued beforehand.

It is important to emphasise that the timing ofleative activities (before, during, or after a eént
technology is implemented) is also intricately tethto the selected methodology and the format of
the evaluation used. Owen (2006) recommends severthodologies and methods for the
accumulation of evidence that may improve the firedearch findings, which may better inform
subsequent iterative cycles.

Formative and summative aspects: establishingreutttievidence

From the outset of technology evaluation studigsrecedent was more or less established when it is
considered that less than fifty percent of evalgatstudies were based on formative activities
(Alexander & Hedberg, 1994). As noted earlier, tagid rate of change in technology often negates
the relevance and meaning of applying timeframesummative evaluation studies. An iterative
formative evaluation process not only allows forexiew of technological change, but also to
establish a solid body of evidence from which teotee the following question: What steps can
institutions take to assist faculty members andeostaff to gather and use evidence in order to
improve learning and teaching practice?

The broader question of the scholarship of lear@ind teaching may involve the question of the
number of participants / adopters as the morelieedbme involved in enhancing their practice using
technology, the greater an asset the TELT platfoeonomes for the university. As observed in
education generally, the core conceptions of legraind teaching have changed “from imparting and
acquiring ‘content’ to facilitating and construgirknowledge, a shift from ‘product’ to ‘process™
(Cunningham et al., 1998, p. 32). Thus, an iteeafrmative approach may serve to address the
evaluation requirements.

To be truly generic, an educational technology @ai@bn framework should also allow for several
evaluative outcomes that include a capacity teoefn the educational value and effectiveneskeof t
framework itself. That is, in order that it can triiloute to improving learning effectiveness, thelL TE
evaluation framework itself should also be evalddte determine the degree to which it assisted to
achieve such outcomes. Once again, an iterativieiai@n process is required to ensure that specific
activities may be modified in line with the results they become available. Moreover, since all
evaluation results will be disseminated, and theitnoé the new framework is based in part on the
evaluation outcomes, the framework requires sunwaavaluation strategies to allow for feedback
and comment, and so ensure a balanced approaohsstently applied to the selection and use of
educational technology.

Identifying the Major Components

Since the evaluation of technology-supported legrévolved at the same time as “the conflict
between modern, positivist, experimental and podang critical, case-based philosophies”
occurred, many researchers regarded most technelajyation studies at the time to be influenced
by such philosophies and assumed to lack credikélg they were devoid of a valid systematic
approach (Gunn, 1999, p. 186). Thus, given thatniamdate for UNSW is to enhance learning
through the effective use of technology, it was sidered appropriate not to further such
philosophical debates and instead ensure thaelalled policy, technical, and organisational fastor



are guided primarily by pedagogy. In other words tlree evaluation components must directly
reference the core attributes of learning and fegctcholarship as a primary focus.

A common problem encountered in the evaluationdofcational technology is the absence of models
that account for the learning process and theénftes exerted by technology as students are Igarnin
(Atwell, 2006). As he observes, the European eepes demonstrates that while the managerial (or
business) component is usually well addressed eéir timodels, little or no evidence exists of a
dedicated focus on pedagogical factors. Again, fribie European perspective, Attwell (2006)
describes the use of management models for evauédi business component) and highlights the
lack of integrative models that take into accowatrhing processes and technology (iterations). The
report confirms that educational policy and stratere vital aspects of the overall evaluative pssce
These findings validate one of the concerns thdially led to the development of the TELT
Evaluation Framework. These insights in turn addghteto the need to encapsulate all elements
determined to be essential for effective educatitaanology evaluation.

The Curriculum Corporation (2004) framework incaigdes three distinct layers of evaluation and

takes into consideration business as well as téagiwal processes. However, the pedagogical layer
is relatively inadequate, not learner-centred, easjges mainly the issues of security on the Wetb, an
presents student engagement as a uni-dimensiooe¢g¥ (yes or no). Moreover, the framework is

aimed at evaluation of one particular technologthwsbme attempts at comparative analysis. That is,
it does not position a product within an array @fhnological tools that collectively can provide a

greater variety of sophisticated functions for emtiag learning and teaching than can be obtained
from a single multi-featured product such as anegr management system.

The broader issue of the scholarship of learnirdytaaching also involves the question of the number
of participants / adopters based on the rationad &s more lecturing staff become interested in
improving their teaching practice using technologye greater the impact technology exerts on
learning and teaching use and innovation acrossutfieersity. Even in this regard the accepted
definitions of learning and teaching are under goes As noted earlier, and acknowledged in

education generally, the core conceptions of legrand teaching have changed “from imparting and
acquiring ‘content’ to facilitating and construdirknowledge, in short, a shift from ‘product’ to

‘process” (Cunningham, Ryan, Stedman, Tapsall,d®ag Flew, & Coaldrake, 1998, p. 32). In light

of the importance of understanding the impact oftiomal change, it is further emphasised that an
iterative, formative approach is appropriate toleating technology-supported learning and teaching.

One of the assumptions of evaluation frameworkgihesthat include a pedagogical component is that
institutional policies and organisational structusge already in place for faculty and learnergshBo
the Boud and Prosser (2002) and the Dean, BindrCarenen (1996) studies rely on this perception.
However, this position does not always hold truel aherefore the business processes and
administrative components must not be neglectedkfiming a generic evaluation model. Thus, the
framework should also focus on the managerial (dsggional), strategic goals of the university as
well as its essential business processes thathmgeinderscore the overall effectiveness of the
evaluation process. This factor is further highieghby the realisation that the selection and dise o
information and communication technology (ICT) depenents that support learning and teaching
are no longer predominantly confined to isolategjguts within academic departments and learning
technology support units. Instead, ICT should bewved as a core aspect of institutional policy
(Conole, 2004).

The business processes component requires a caangied review of attributes such as meeting the
demands for new job skills; cost control; the psov of widespread access to training/education
opportunities; attracting/engaging new learnerst lamlding an adequate labour force for community
businesses. The business processes componentegds to include organisational and structural
issues. In some cases, institutional strategyhe %um of large numbers of independent actions by
many faculty members and students across the edlighrmann, 1995). The actual organisational
structure or a planned structure can often turnteute quite different from the projected structure



and so if educational administrators did not plan $uch inconsistencies, then the evaluation of
administrative activities in relation to learningdateaching and faculty development can serve to
identify crucial gaps.

One advantage of applying a generic evaluation dwaonk is that it not only assists to improve
organisational processes, but also resolve isdueganisational change that are often ignorednin a
additive approach to technologies evaluation. Aaitkd schema of business processes evaluation
could reciprocate and put in place an explicit mhdolethe management of change, relevant to tertiar
education (Boys, 2002). Traditional evaluation msedgten do not explain why changes occur, how
changes are different across settings, or how thi&te to changes in the innovation (Bruce and
Rubin, 1993).

The third evaluation component, technical, has beétively well covered in research studies such
as Obexer's (2005) model (Carmean & Brown, 2005) #me Curriculum Corporation model
(Curriculum Corporation, 2004). Whilst covering heological factors, the Obexer model provides a
narrow scope for evaluation in terms of includiogl$ that are comparable to learning management
systems, but the model does not allow for inclustor subsequent iterative analysis of faculty
specific tools and practices. Thus, another paintriake that also relates to the educational /
pedagogical component is the necessity to includerltiware” (Ehrmann, 1995) such as email,
wikis, blogs, and authoring tools. All softwarenist designed for learning such as an LMS, but often
serves an important function in the learning arathéng processes that should also be subject to a
detailed evaluation. A generic framework shouldef@e aim to expand the technical component to
include iterative technology-development and fee#llzycles for a wide range of technologies whilst
ensuring absolute adherence to the primary edunatigpedagogical component.

Other useful findings include the need to consitter socio-cultural factors and governmental
agendas that sit close behind the adoption andlusechnologies (Conole, 2004); the concept of
lifelong learning (Franklin, Yoakam, &Warren, 199&)nd the characteristics of lecturers (Dean,
Biner, & Coenen, 1996), that in part determine kbg attributes that assist to devise the evaluation
criteria for the pedagogical component.

As demonstrated by Britain and Liber (2004), andedobeforehand, an evaluation study should
engage students in the process rather than vieiarg as recipients of an educational service where
all decisions are made on their behalf. The frarmkvahould view the learner as a self-regulated
participant, responsible for his / her own learnégya collaborator and peer in an ongoing learning
and evaluation process (Chickering & Ehrmann, 1996)

Integrative models and their shortcomings

Over time, there have been several large-scalmptseto create an integrative evaluation model for
educational technology evaluation. The EuropeafeprdAttwell, 2006) referred to earlier can be

considered one significant example. This projectvéwer, presents an eclectic collection of
evaluative frameworks that are applicable to thecational / geo-political contexts of various

European countries. No generic or even compreherggiproach that is predominantly focused on
learning and teaching, or technology enabled tegchind learning evaluation, can be identified in
this collection.

One other attempt however, the Benvic Benchmarkjrsgem (2000, 2002) definitely extends beyond
the narrow scope of a context-specific benchmarkimeghodology. It satisfies the conditions of a
generic framework in presenting multiple pathwaydechnology evaluation, but recommendations
made are based directly on the findings of previald research and on the surface presents a sound
theoretical base. Nevertheless, the model is tairadi for practical application. There are no
concrete guidelines, or a variety of evaluationhods or ready-to-use checklists to be found in the
Benvic deliverables document (Benvic Project, 2000)



The later report (Benvic Project, 2002) covers anshiative/ infrastructure questions, but the
pedagogical or technological variables are too disodefined with little attention paid to providing
details on the relevant pedagogies. A similar issteurs with many large scale evaluative models
that again give rise to questions that are tooindheir scope to resolve the development ofulsef
pedagogical and technical criteria, while overensigiag the institutional structure factors
(McNaught, Phillips, Rossiter, & Winn, 2000).

In summary, the alignment of a new evaluative fraori to present and future learning and teaching
needs requires that it draws on previous researthei field. As such, it has been firmly establdhe
that pedagogical, organisational (business prosgsard technical requirements are viewed as core
components in many evaluation studies (Conole, 20@4is well established that from the
commencement of technology evaluation studieseequient has more or less been established when
it is considered that less than fifty percent ohlaative studies were based on formative activities
(Alexander & Hedberg, 1994). As also noted, ramdhhological change often undermines the
validity of the resultant outcomes, particularly summative studies. A formative evaluation process
accommodates a review of technological change tlagby provides a valid basis for determining
the educational value of technology applicationd @ne learning effectiveness of the online soligion
and environments in which those technologies apéieah

A MULTI -DEFINITIONAL APPROACH TO EDUCATIONAL TECHNOLOGY EVALUATION

Pedagogical concerns over the actual learning tefeatess of various Educational Technology
applications (often referred to as eLearning ieréiture) have increased alongside the meteoridrrise
elLearning popularity and implementation. The clagficism is that the increasingly feature-rich
technological platforms are not properly develofed an appropriate learning context, often
improperly integrated and under-utilised, and imgnaituations simply become an expensive means
of indexing ordinary content, adding little eduoatl value. Kiili's (2005) assessment is that
“technologies, including computer games, are all eften used as substitute teachers that deliver
information to learners rather than being usedaming tools to support an active learning prdcess
Dublin (2003, p. 1) provides another dimensiorhise concerns:

We keep talking about the technology, instructiotsign, and content, when the
real issue is getting people to use what's develpgred getting organizations to truly
integrate e-learning into everyday life and opersi

With rapidly changing information technology devyaheents and the perennial need to restructure
educational environments to adapt to an incread@mgand for learning, comprehensive evaluation of
educational technologies should be of primary conéer institutions attempting to embrace the new
student-centred, Constructivist and social learpagdigms. Pohl’'s (2004) review of Baumgartner's
(1995) work wisely reminds us that “every educatiosoftware is based on theoretical assumptions
about the process of learning, whether explicitly implicitly”. These assumptions and their
technological expressions can vary significantlgd as a consequence yield quite different and often
unexpected technology implementation results ifedght learning contexts. In essence, our need for
evaluation can begin with the conclusions of Alade&n (1999), writing on evaluating Higher
Education Technology Innovations:

“Without effective, scholarly evaluation, even wea#signed innovations are unlikely
to achieve wider dissemination, and the potentaidfits of [Communication and
Information Technology] for learning in higher edtion are unlikely to be realised”

Not only do many educational technology theorigtsilarly suggest that comprehensive evaluation
of elLearning systems is essential, but many suciMasre, Dickson-Deane, Galyen, Vo, and
Charoentham (2008) strongly advocate that in thg lon, “evaluators should have one tool, which
can be manipulated to suit the type of e-Learnimglpct.” (Moore et al., 2008). Ideally then, such a
tool should flexibly evolve with technological adheement. As will be explained, effective



information and communication technology (ICT) onation and unified evaluation in everyday
teaching and learning needs to consider technologyent and pedagogy not in isolatibat more
specifically as a three-dimension matrix of complefationships that comprise a systemically
structured teaching and learning whole..

THE EVIDENCED NEED FOR USABILITY , USEFULNESS ANDEDUCATIONAL VALUE EVALUATION

In conjunction with the overarching aim of evalagtithe actual pedagogical (learning) effectiveness
of eLearning environments as assessed throughugaeducational theories and methodologies, it is
also important to consider usability and usefulresstvo fundamental factors that assist to determin

whether educational technologies are both conduoiedffective learning and supportive of positive

pedagogical strategies, and thereby possess eshaatialue. Therefore, it is argued that prior to

undertaking a comprehensive assessment of theirlgagiffectiveness of an elLearning software

application (or an online learning solution), a lipneary examination should also consider the

usability, usefulness, and educational value asnation of educational technology use within the

context of learning and teaching.

Throughout the world, usability has been incredgingcognised as a necessary element for moving
towards the creation of useful and effective laagnsolutions for end-users. The “Ergonomics of
Human System Interaction” framework (1ISO9241), deped in 1998 by the International
Organisation for Standardisation promoted the vibat usability determines the extent to which
“users of products are able to work effectivelyfiogntly and with satisfaction”, therefore “the
performance and satisfaction of the users proviceetdmeasures of whether a product is usable in a
particular context.”

Specifically, from a teaching and learning perspectCheon and Grant (2009) explain: “Many
educators develop online learning materials witttieli understanding of the importance of a
functional, communicative, and aesthetically appedp user interface (Metros & Hedberg, 2002). In
fact, designing a usable and appealing interfacstils challenging for instructional designers”
(Chalmers, 2003). The following extracts from Chama Grant (2009) expand on this point (Cheon
and Grant’s references have been included in ther&ee List for the reader’s convenience marked
)
The most important goal of designing a user intexfés to reach learners more
effectively, which has been studied in a numbemways. For example, capturing
learners’ attention and interest is one of thegaéa user interface (Hron, 1998;
Parizotto-Ribeiro and Hammond, 2005; Szabo and Kanl098).

Attractive displays can stimulate learners’ engagetmand improve learning
performance (Metros and Hedberg, 2002). Also, &ectfe interface can facilitate
navigation that contributes to transfer of inforibatas well as communication
between a user and a computer by representing addlimg a domain (Hron, 1998;
Metros and Hedberg, 2002; Parizotto-Ribeiro and iand, 2005).

In addition, the user interface scaffolds a studeability to perceive, organize,
integrate, and remember information (Chalmers, 26€8g and Snetsigner, 1993;
Hannafin and Hooper, 1989; Szabo and Kanuka, 1398)le good interface design
can facilitate effective learning, poor design cbhinder learning. For example,
poorly organized and designed interfaces couldbihHormation of schema and
contribute to disorientation (Chalmers, 2003; Chaond Grant, 2009).

In short, if the usability of a particular techngyoapplication or learning solution is a hindrartice
users’ learning and teaching experiences and iEwaluated separately, the entire evaluation psoces
will present a biased impression of the overallcadional valueand as a consequence the learning
effectivenes®f the evaluated product.



Cheon and Grant (2009) continue on to provide amgke: “an inconsistent and poorly designed
interface may produce confusion that causes lesrteeroverly attend to the organisation and
navigation of the instructional unit.” Benson, Bt|liGrant, Holschuh, Kim, and Lauber’s work (2002)
(2002) similarly point out that “usability is ciitl to a learner’'s experience with an e-learning
program, and the effectiveness of even the mostuict®onally sound programs will be decreased if
the learner’'s experience suffers from problemstedlidao navigation, orientation, visual appeal, and
other usability criteria” (Reeves & Carter, 200ljdeed, theusability of online learning systems
has a significant documented positive correlationr€0.83) with student learning outcomes
(Meiselwitz & Sadera, 2006), and thus its educati@ value and subsequent learning
effectiveness.

Related educational technology research condugtecrtwther, Keller, and Waddoups (2004) notes
from the work of Kim, Douglas, Orkand, & Astion, q@1) that “if usability problems impair
student performance, it is difficult to assessttiie educational value of the application.” Crowthe
hypothesises not simply a generic evaluation fraonkwwhere assessment ranges from basic
interface usability to pedagogical integration, but that also supports distinct layers of itemtiv
testing: “Poor student performance demonstratdsttieaproduct is not achieving the design team’s
objectives, but it does not identify whether thaulffalies with the educational concept, the
presentation, the interface or all three. Ilteratiger testing can distinguish between conceptual,
pedagogical and interface problems, thus prevenpogr design from skewing evaluation
measurements of educational effectiveness.”

DEVELOPING A GENERIC USABILITY , USEFULNESS AND EDUCATIONAL VALUE FRAMEWORK

Across the entire range of application-specifichilgg, usefulness and educational value (UUE)
evaluation methodologies reviewed in this studydewce emerged of similar collections of usability
attributes that are of specific importance to usadlity to successfully access and use educationa
technology applications and online learning sohgian the manner intended by the lecturer /
facilitator.

By narrowly focusing only on individual applicat®nthe literature often confuses what are
essentially usability evaluations of functions afedturesspecific to that application and then
extrapolate the findings to form a generaability’ evaluation without taking into account the full
range of factors that otherwise may lead to emtidéfferent conclusions. Although such ad-hoc
usability characteristics can be extracted to imfoa generic evaluation study, there are other
important factors such as usefulness, and eduedtiaiue that when combined provide a more
detailed insight across a wide range of applicatiand is thereby more relevant to a wider audience
with its familiar terminology and scope.

In developing an educationally effective generic BJfiamework suitable for a wide variety of
technology applications, learning solutions, andrsisit is possible to begin by reviewing abstract
usability theory, with exemplary extractions fromesific evaluation research such as the broad-
scoping, traditional usability heuristics pioneereg Dr. Jakob Nielsen (Nielseri993; Nielsen,
1994), and outlined in Table 1. It is argued thatiristic sets such as Nielsét093) and Nielsen
(1994) have withstood the test of time, having be&ddely adapted and applied to numerous
applications both within the educational technology.earning context and to more general software
and hardware usability evaluations.

Table 1- Nielsen’s Five Usability Attributes (1993) and TerUsability Heuristics (1994)
(Nielsen, 1993; Nielsen, 1994)

Learnability The system should be easy to learn so that thecaserapidly start getting some work done
with the system

Efficiency The system should be efficient to use, so that time@iser has learned the system, a high
level of productivity is possible



Memorability The system should be easy to remember, so thaathal user is able to return to the
system after some period of not having used ifyouit having to learn everything all over
again

Errors The system should have a low error rate, so theasusake few errors during the use of the
system, and so that if they do make errors theyeeaily recover from them. Further,
catastrophic errors must not occur

Satisfaction The system should be pleasant to use, so that asesubjectively satisfied when using it;
they like it

Visibility of System Status

Match between system and real world

User control and freedom

Consistency and Standards

Error Prevention

Recognition rather than recall

Flexibility and Efficiency of Use

Aesthetic and minimalist design

Help Users recognise, diagnose, and recover froonser
Help and Documentation
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The assessment of usability through heuristicsh(stgscNielsen’s for exampl@)lows for the specific
evaluation of individual educational technologigthaut the need to administer questions to stadf an
students and thus affords more effective use of tamd resources by focusing only on their unique
characteristics and attributes. By not burdenirggtudent and staff respondents twice with lengthy
and ‘obvious’ generic UUE questioning at the amlan-specific evaluation stage, it is possible to
obtain higher quality data. It is at the later s@f the evaluation cycle, when focusing on the
application of an educational technology tool witlki pedagogical context, a course, and an overall
learning environment that context-specific evaluadi by students, learning facilitators, and course
administrators can best determine the real leareffggtiveness gains from the context-specific UUE
elements, and then compare and contrast the ragtiitshe assessment that was made of the generic
‘look and feel’.

The use of variants of Nielsen’s heuristics to eatd the usability and usefulness of an educational
technology application, both general and contegrtHje, can be found as recently as 2009 in Sim,
Read and Cockton’s (2009) work on CAA (Computerigtesl Assessment) evaluation in which they
concluded that the effectiveness of Nielsen'’s Istigs is worth evaluating in the context of CAArFo
this study, the decision was made to use Nieldeelsistics as they are the most generic and widely
applied (Sim et al., 2009).

In their comprehensive work exploring usability amaman-computer interaction Shneiderman and
Plaisant (2004) recommend that designers and dwatudocus on exploring system interaction
through five measurable usability dimensions (sabld 2), which in turn support two of the three
1IS09241 ergonomics/usability goalsedficiencyandsatisfaction

Table 2 - Key Usability Measures(as per Shneiderman & Plaisant, 2004)

Time To Learn How long does it take for typical members of therusommunity to learn how to use the
actions relevant to a set of tasks?

Speed of How long does it take to carry out the benchmasksa
Performance



Rate of Errors by How many and what kinds of errors do people maleimying out the benchmark tasks?

Users Although time to make and correct errors mightrimorporated into the speed of
performance, error handling is such a critical comgnt of interface usage that it deserves
extensive study.

Retention Over How well do users maintain their knowledge aftehanr, a day, or a week? Retention

Time may be linked closely to time to learn, and frequeof use play an important role.
Subjective How much did users like using various aspects @fitkerface? The answer can be
Satisfaction ascertained by interview or by written surveys thatude satisfaction scales and space

for free-form comments.

A comparison of Nielsen's (1994) ten usability hstics with Shneiderman and Plaisan{2004)
usability dimensions indicates common measures ¢hat be adapted to evaluating generalised
educational technology applications and environsyeantd reorganised as theoretical stages within a
Usability, Usefulness and Educational Value (UUE) duristic life-cycle. Questions derived from
this heuristic life-cycle can then be used to gamilaluate a wide gamut of user interaction outcome
across the entire time-span of an application’s learning solution’s use.

Again and again, it is clear that a similar seusébility elements is prioritised not only in albstr
theory, but also in industry standard documentafiiom leading technical laboratories such as Sun
Microsystems, which concluded that usability is poised of six general attributesitility,
learnability, efficiency retainability, errors andsatisfaction(Sun Microsystems, 2001). Accordingly,
all these recurring theoretical themes are thorlyugksessed across the five-stage life-cycle.

As another example, consider that Cheon and Gr2009) identified “three considerations for
developing [online] user interface: too much infatian on a screen (Lyons, 2001; Khentout, Harous,
Douidi & Djoudi, 2006), the impatience of Web usérgons, 2001) and a tendency to become lost
and disoriented (Lyons, 2001; Khentout et al., 200@8Cheon and Grant's references have been
included in the Reference List for the reader'svemience marked “*). Here, the Generic UUE
Evaluation would need to incorporate Cheon and Graoncerns as discrete points of interest under
thematic blocks such as “minimalist interface”/ sdeetics”, “speed of user task performance /
application responsiveness” and “logical navigdtioaespectively. Whilst many such theoretical
recommendations (such as Cheon & Grant, 2009), eélxesy are rarely collated together into a generic
framework, nor do they guide the evaluation inteafve pathways for further action. It would thus
add value to the existing literature to design eegie UUE framework that is both easy to administer
and can effectively generate valuable and acti@enabtcomes.

Over the course of the last two decades of livingr increasingly technologically-enabled world, it
is likely that many users have become accustomezkti@ain instances of ‘standarsbftware and
hardware that behave and look in similar and exgkeawvays, heuristic theory considerations
notwithstanding. The general layout of the Micros@éfindows operating system is a familiar
example. This is something that a Generic UUE Eatada should also take note of: by monitoring
changes in user interface trends set by establibhedivare and software providers, the inherent
iterative nature of the framework can allow it ®vdlop alongside the prevailing trends. Therefare,
Generic UUE Framework should appropriately deriad avaluate for certain usability criteria that
have, by evolutionary processes, become the maidatus quo for user interface satisfaction with the
lowest learning curve. Following on from this exdeypa model could assess subconscious
considerations such as the position of a buttaridse a window — now naturally top left or top tigh
in software applications. Any alternative positimmiof such a button, even if clearly labelled, doul
thus distress a user intuitively scanning the tmmers of an application window.

Pathways have also been established into adagimgNielsen (1994) heuristics towards various
assessments of the usefulness and educational elyeneralised eLearning environments. Reeves
and Hedberg (2008) build on Benson et al's., (26@2)e, for example. Benson et al., (2002), after
finding that “Nielsen’s original ten usability héstics were insufficient for e-learning programs”,



recommended adding seven extra heuristics thatdesigned to be more closely focused on e-
learning programs.” Reeves and Hedberg (2008) wend add an extra three — Performance Support
Tools, Learning Management and Content (shadedigrégble 3) — for a total of ten.

Table 3 - Ten Additional eLearning-specific Heuristics andSuggested Sample Questions
(as per Reeves & Hedberg, 2008)

Interactivity The eLearning program provides content-relatedactéons and tasks that support
meaningful learning.

e.g. a. Does the e-learning program provide too mang kections of text to read without
meaningful interactions?
b. Does the e-learning engage the learner in cosfeatific tasks to complete and problems
to solve that take advantage of the state-of-thefag-learning design?
c. Does the e-learning program provide a levelxpieeiential learning congruent with the
content and capabilities of the target audience?

Message Design The eLearning program presents information in atedth sound information-processing
principles.

e.g. a. Is the most important information on the scnglaed in the areas most likely to attract
the learner’s attention?
b. Does the e-learning program follow good inforimaipresentation guidelines with respect
to organisation and layout?
c. Are graphics in the e-learning program usedddfg content, motivate, or serve other
pedagogical goals?

Learning Design The interactions in the e-learning program havenlzisigned in accord with sound
principles of learning theory.

e.g. a. Does the e-learning program provide for instona! interactions that reflect sound
learning theory?
b. Does the e-learning program engage learneeskstthat are closely aligned with the
learning goals and objectives?
c. Does the e-learning program inform learnerdefdbjectives of the program and remind
them of prior learning?

Assessment The e-learning program provides assessment oppietithat are aligned with the program
objectives and content.

e.g. a. Does the e-learning program provide opportwiite self-assessments that advance
learner achievement?
b. If appropriate to the context, do assessmemwtdaqe sufficient feedback to the learner to
provide remedial directions?
c. Are higher order assessments (e.g., analysithesis, and evaluation) provided wherever
appropriate rather than lower order assessmeigts {ecall and recognition)?

Media The inclusion of media in the e-learning programves clear pedagogical and/or
Integration motivational purposes.

e.g. a. Is media included that is obviously superfluawes, lacking a strong connection to the
objectives and design of the program?
b. Is the most appropriate media selected to mat$sage design guidelines or to suppcrt
specific instructional design principles?
c. If appropriate to the context, are various foohmedia included for remediation and/or
enrichment?

Resources The eLearning program provides access to all theurees necessary to support effective
learning.

e.g. a. Does the e-learning program provide accessadage of resources (e.g., examples or real
data archives) appropriate to the learning context?
b. If the e-learning program includes links to em&d World Wide Web or Intranet
resources, are the links kept up-to-date?
c. Are resources provided in a manner that re@icat closely as possible their availability



and use in the real world?

Performance The e-learning program provides access to perfocmanpport tools that are relevant to the
Support Tools  content and objectives.

e.g. a. Are performance support tools provided that mitheir access in the real world?
b. Provided the context is appropriate, does tle@aeiing program provide sufficient search
capabilities?
c. Provided the context is appropriate, does tleaming program provide access to peers,
experts, instructors, and other human resources?

Learning The e-learning program enables learners to motfitr progress through the material.
Management

e.g. a. Does the learner know what he/she is doing amdhe/she is doing within various parts
of the e-learning program?
b. Does the learner perceive options for additigrngdance, instruction, or other forms of
assistance when it is needed?
c. Does the learner possess an adequate undergtaridihat he/she has completed and
what remains to be done within any specific unig.(ea course) of e-learning?

Feedback The eLearning program provides feedback that isectmal and relevant to the problem or
task in which the learner is engaged.

e.g. a. Is the feedback given at any specific time tadao the content being studied, problem
being solved, or task being completed by the le&rne
b. Does feedback provide the learner with infororatoncerning his/her current level of
achievement within the program?
c. Does the e-learning program provide learnerk gjfiiportunities to access extended
feedback from instructors, experts, peers, or sttigough e-mail or other Internet
communications?

Content The content of the e-learning program is organisedmanner that is clear to the learner.

e.g. a. Is the content organised in manageable modulether types of units?
b. Is the content broken to appropriate chunk$iabléarners can process them without too
much cognitive load?
c. Does the e-learning program provides advancganisers, summaries, and other
components that foster more efficient and effediagning?

In light of the above, to evaluate the usefulnesd aducational value of an application with
consideration to its usability, Reeves and HedIsef2008) additional educational technology-specific
heuristics can also be integrated into the UUEdifele. Consequently, it is possible not only to
evaluate the usability of distinct elements of #pplication across the time span of its natural use
(importantly including elements most specific taueational technologies), but also to assihes
usefulness and educational value that is producechrough their effective, combined usage
within a learning and teaching context.

In another example of what occurs when usabilitagsessed without reference to usefulness and
educational value, Sim, Read, and Holifield, (20@&sessed undergraduate student&=44)
satisfaction with three different Computer Assisfessessment (CAA) applications across usability
attributes such as “accessing and finishing t&'siyvigation within the test”, “visual layout” and
“interface for answering questions”. They concludedt “there does not appear to be a single
attribute that influences students’ preferenceaf@articular CAA environment” (Sim et al., 2007) —
although, paradoxically, every user may still havdiscrete preference, and consequently a varied

learning experience.

Therefore, on a practical level, thx-stage heuristiclife-cycle illustrated in Figure Torms a high-

level, evidence-based starting point that inforims treation of tailored and thematically grouped
guestions that revolve around the entire rangedirtology application usability experience factors,
as well as the creation of the survey instrumemas drive the validation processes which underpin



the effectiveness of a genericaduatior framework. The questions cae designeto assess the most
common usability, usefulnesand educational value attributes, and typical Uisalproblems a:
identified through the extensive evaluation litarat reviev undertaken in 2010 and 2(, which
builds on the review undertaker the supporting document titlé&valuation of the TELTplatform:
Essenfl elements and methodologieQuinton, Pachman, & He, 2010).

The crux of aGeneric Usability, Usefulness and Educational Vatwaluatior framework therefore
becomes an assessment ofie@&us of usability, usefulness, and educationaalue dimensions as
an evaluation across the various &hoc elements that arise during the natural use clearning
and technology applicationsover time. It is this nexus that creates the ephemeral, in&uitook and
feel’ of user experience and satision that has been so inherently difficult to indivally isolate and
evaluate, andlso drives forward the perceived usefulness awndattnal value of an application
the mind of a staff or student respondent. Assessments tefyiated learning effectiveness ¢
specific learning and teaching environments howeaer best addressed at a later sthrough a
comprehensive contegpecific evaluatio of a technology, as guided lthe theoretical si-layers
outlined in Tables 5, 6, and 7.

Figure 1 - Generic UUE Evaluation— The Six-Stage Life€ycle

DESIGNING A GENERIC UUE EVALUATION METHO DOLOGY

Based on Bowman, Gabbaihc Hix's (2002) methodology selection modeé¢ Figure 2) and the
eventual evaluation output requirements, the eremeric UUE Evaluation across the usab
stages can be conducted agandardised quantitative questionn for staff and student responde
to undertake as the first part of any centric evaluation instrument set, prior to anyl@ggion
specific or context specific inqui— which, judging by the evidence, are generally mofermatior-
rich and open-ated in their outputA generic questionnaire cdre useful to familiarise the user w
the evaluation process and provide an easy, rdl@rahfast entry point for feedback collection .
further evaluative researclkdeally, he structured aggregate respongéls provide valuable data
unbiased by application specifics, whilst the goest should be familiar to many users of va
technologies, by using recogalsie jargon, descriptions and conce

By subsequently leveraging the Generic UUE quative data from an approprianumber of staff
and student respondents, valuable insights caraiped) Most importantly, systemic usability iss
that have not been picked up by the vendor/develapat other stag (Stages 1 and — see Figure
4), can be readily and most cedftectively identified (Hom, 1998 and the results compared acro:
wide range of other technological applications. iirty, having performeca generic evaluation



across a range of applications, the data may rethedl sysemic usability issues could alsfor
examplebe a function of user technological training. A @ea UUE Evaluation with er-users can
also be performed at various timepoir— perhaps before and after student training or
development, or a univergipreparation programn— to explore the extenb twhich training and
education playsni the user’s perception of and interactions withapplicatior, and the subsequenti
derived educational value factor

It is also important to tailor the question ccg schema of the Generic UUE Evaluation to explbe
aims of the overall framework. Provision shouldsexXor a range of response scales, such as
useful Likert scale similar to Nielsen's (1994b)sual identification of usability problems, a
domainspecific coding based on the recent reasoningrafedal., (2009) -a personal satisfactior
perceived personal educational value -scale for usability within the context of educatibialue

Figure 2 - A Classification of Usability Evaluation Methods for Virtual Environments
(as per Bowman et al.,2002)
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THE STAGES AND SUB-LAYERS OF THE TELT EVALUATION MODEL

The Three Stages

The TELT Evaluation framework incorporates thregtidct, yethighly interrelatec(primary) stages
(see Figure 4)Stage 1 focuses on vendor assessment; Stagel2ds\a pr-pilot scoresheet test; a
Stage 3 initiates an ongoirggducationalevaluative cycle, first to ensure the targeted netdyy
application (or solution/s) complies with the edidted criterig(for subsequent inclusion or exclusi
from the TELT platform) and second, to evaluate tharning effectiveness of the appro
educational technology to align with the need thagrce and improve onlirlearning and teachir
practices at UNSW. The Stagecycle also feeds into a brc-level cycle of evaluation of the enti
TELT Evaluation framework to ensure continual refment and modification of all three stage:



terms of their respective criteria, their specifiterrelationships, and their interdependencies wit
learning and teaching.

In Stage 1, prospective vendors or open sourceigers/are requested to produce evidence of their
long-term viability, business processes, and comanitt to the advancement of the product. Vendors
are assessed using a multi-stepped screening apprdabsequent potential implementation of the
product through the TELT platform is conditionalompsuccessful completion of the pre-pilot (Stage
2) and full pilot (Stage 3) evaluations. The ratilenbehind the Stage 1 evaluation is to optimige th
university’s expenditure and time commitments itedaining the suitability of a vendor’s product
prior to commencement of the more detailed Staged?Stage 3 evaluations (see Figure 3).

Stage 2 involves a ‘pre-pilot’ evaluation of a saite solution. The process is informed by the
outcome of Stage 1 in terms of determining the dyaed comprehensiveness of the criteria to be
applied. A pre-pilot scoresheet (producing a quatite output) has been designed to assess and
compare products (if more than one shortlisted) pAdducts are evaluated against the existing TELT
Platform educational needs and planned directioitk respect to the range of features offered
(functional), the implications for effective integion with UNSW’s business processes, and the
product’'s technical specifications for a detailemimparison with the university’s IT infrastructure
requirements. If the product (or products) scoiighli, it is selected for the full pilot evaluation
Stage 3.

The rationale behind a pre-pilot evaluation is tapid rate of technological change. As noted, the
situation that occurs when “once something is alated... it is already obsolete” (Bruce, 1999)
began to devalue the integrity of educational tetdgy evaluation from the outset of the 1990s. The
results of longitudinal studies in this area oftetame redundant by the time a technology soligion
ready for implementation, again due to the rapidifytechnological advancements and innovation
(Baker and Herman, 2003). The short period of ti{2eto 4 weeks depending on the size and
complexity) required to complete the evaluationresheet reflects how Stage 2 is designed to
mitigate these problems.

Stage 3 determines the suitability of online leagnproducts and software solutions for inclusion in
the TELT platform and once approved, the subsequelsase to the university community. It
introduces a three (sub)-layered, full pilot evéilua that requires several evaluative aspects to be
incorporated into a unified process. On one leitebbserves a systematic approach to a detailed
evaluation of three crucial elements: the pedagddieperatives, the institutional, faculty, and sch
level business processes, and the technical reogims of the TELT platform. On a much broader
and deeper level, the framework affords genuindesyis flexibility in selecting the types and
complexity of criteria, and the analysis method@eg approaches that are applied to each of the
preceding three elements. The evaluation procesgksed here parallels the approach embraced by
Marshall (2007) in the construction of his elLeagniMaturity Model (eMM). In describing the
“Dimensions of capability” of the eMM model, Margh@007, p 6) writes:

A key development that arose from the evaluatiotheffirst version of the eMM is that the
concept of levels used was unhelpful (Marshall afitthell, 2006). The use of levels
implies a hierarchical model where capability isessed and built in a layered way. The
key idea underlying the dimension concept in catfria holistic capability. Rather than the
model measuring progressive levels, it describes#pability of a process from synergistic
perspectives. An organization that has developquhhility on all dimensions for all
processes will be more capable than one that hagCapability at the higher dimensions
that is not supported by capability at the lowemeinsions will not deliver the desired
outcomes; capability at the lower dimensions tlsahét supported by capability in the
higher dimensions will be ad-hoc, unsustainable amtesponsive to changing
organizational and learner needs.



As indicated, the evaluation criteria applied iadgst 3 (also referred to as sub-layer 1) consigtret
interrelated layers: Pedagogy (L&T), Business, aedhnical. The layers (illustrated in Figure 4)
collectively serve to establish a multi-referendedndation on which to systematically evaluate
targeted technology applications and solutions. Fbédagogy Layer is emphasised first and foremost
as it directly supports the visions and princigdeswn from the UNSW Graduate Attributes, Learning
and Teaching Principles and the 16 Guidelines ®arhing and Teaching Practice. To ensure full
representation of all UNSW L&T related perspectia@sl needs, the pedagogical evaluation criteria
used in this layer is further informed by the predd teaching approaches and models applied by
faculties and schools.

The business layer is primarily concerned with ridnege of linked activities that create benefit and
value for users and the institution through proessand strategies that transform learning and
activities (input) into more effective and valualdatcomes (output) in the context of deploying
eLearning applications. Constant technological geaand refinements to learning and teaching
approaches will always mandate change in businessegses. Thus, there is a need not only to
evaluate TELT applications in line with the agrdeasiness processes identified for the TELT
Platform, but also to subject the business prosegse se to an iterative evaluation strategy to
determine whether further refinement is required.

The Stage 3 Business Layer seeks to create valuséos and the institution by integrating teaching
and learning innovation with organisational stroetu and procedures, and reviewing business
processes and operations, to create valuable dadtieé strategically aligned TELT outcomes.
Amongst other functions, it:

» identifies formal business processes and procedegairements, standards and practices for
organisational change across both the Universitlevaind Faculty specific contexts

» focuses on and assesses the business and orgarakpblicies, guidelines, reports, staff and
their responsibilities, procedures of relevant mewand operation, planning of future operation,
quality control, training and support, and vendsationships and management as relevant to
their own iterative evaluation and refinement, #ralr relationship with the TELT Evaluation
Framework and teaching and learning practices, and

» informs the evaluation of any potential businesgesses and organisational change procedures,
issues and pitfalls, and operational best practeeliver successful, and institutionally
compliant, teaching and learning improvements and\ative outcomes.

Thus, the Business Layer aims to deliver a framkwor on-going assessment of and compliance
with business and procedural requirements, ope@titeasibility, and the effective relationship
between elLearning implementations and organisdtistendards and institutional practices. It
recognises the formalised processes of organisatiprocedures and change at UNSW that are
informed first by pedagogical and then by techniglaigfactors. Any new propositions related to
institutional business needs and procedural chatiggsemerge during the evaluation cycle further
inform the refinement of the business and techn#gedr criteria as determined to be appropriate.

In general, the TELT Platform business processeduation cycle will need to focus on: policies,
guidelines, reports, staff and their responsiktitiprocedures of relevant services and operdion (
example, staff and student training, support, etimeal design), planning of future operation, gtyali
control, vendor relationship and management.

The technical layer of the TELT Evaluation Framekvapplies to the technical standards as specified
and observed by UNSW, and the related issues aedsribat require resolution in relation to the
technical attributes of the TELT Platform. Where tiechnical standards are concerned, there is a
need to identify the industry standards that ammrmon to the elLearning software applications
approved for the TELT Platform as applied to theows categories of applications outlined in this
document. These categories will change and expante#w technical standards, requirements and



applications emerge. Therefore, the technical requénts for TELT Platform applications must also
be subject an iterative evaluation process.

In essence, the Stage 3 Technical Layer explorfesniation technology within the University
context. Amongst other functions, it:

» identifies technical eLearning standards and inglygatforms

» assesses the technical needs, capabilities, dtieeagtl weaknesses of institutional users and IT
infrastructure, and

» informs the evaluation of any technical eLearnimggration potential issues and pitfalls, and
also information technology best practices to aglsuccessful platforms conducive to achieving
effective learning and teaching processes.

Thus, the Technical Layer aims to deliver a framdwimr on-going assessments of elLearning
technical compliance, feasibility, and effectivéegration with the whole community of users and
institutional information technology.

Full compliance with technical standards and ongeasolution of the issues and needs that arise in
the use of the application features ultimately serto ensure seamless interoperation, integration,
adaptation, compatibility, and security. Moreovdgorous observance of the technical compliance
process also ensures thorough insight and fansiéiion of each product’s features may be gained as
a result of using and testing to determine theargjths and weaknesses.

As for the technical issues, there is a need tuotifyethe problems that commonly occur in the uge o
different types of eLearning products and to evalusow these products are designed to minimise
any negative impacts. Technical issues are notgbeut the applications. They also relate to any
problems that are associated with the implemematimcess that includes for example, the user's
required technical knowledge, the internal tecHnggport that is needed, and considerations of
users that require access to accessibility options.

Finally, the Technical Layer addresses the neatttount for the technical requirements, standards
and protocols established at UNSW that are inforfirstl by the pedagogical and then the business
process criteria. Any new propositions related ¢ohnhological advancements and infrastructure
changes that emerge during the evaluation cyctarimthe refinement of the technical and business
layer criteria, again as determined appropriate. bath the Business and Technical layers an
extensive set of evaluation criteria have beenbésked for completion in collaboration with the
relevant departments within UNSW.

As made explicit earlier, the rational for adoptaghree layered approach is that the pedagogical,
technical, and organisational aspects represeriutfimmmental sets of factors required to ascetksn
educational suitability of any learning technoloffyonole, 2004). As the evaluation framework
evolves through additional iterations of refinemand modification, it is likely that more layers yna
be required. For the present, the three layersnedtlhere provide an absolute minimal, albeit
substantial basis on which the TELT evaluation fauork is established.

The Three Sub-Layers

Embedded into the Stage 3 (Pedagogy Layer) iseaatie (three) sub-layered evaluation process to
ensure continual modification and refinement ofcaileria used in each of the three primary layers
(see Figure 5). A closer examination of the Pedgdayer illustrates the three learning and teaching
related evaluation sub-layers. Once a technology leen approved for inclusion in the TELT
platform, it is at this point that the systemic dafer cycle is triggered. The essential functibeach
sub-layer is to evaluate the:



1. educational value, usability, and usefulnesstethnology application for inclusion in the TELT
platform (sub-layer 1)

2. learning effectiveness of approved TELT applicati@gub-layer 2), and

3. learning environments that are supported by apprdLT applications (sub-layer 3).

Sub-layer 1 evaluates the educational usefulnessane (the usability) of a technology application
tool, or solution (juxtaposed with the Stage 3 bass and technical layers). The purpose of sub-laye
1 is to avoid the risk of the widespread “technglalyiven pedagogy” mistake. Often faculty are
advised to move “beyond intuitive value” and “adaptthe changing landscape” (Carmean and
Brown, 2005, p. 5) in the implementation of newhtealogies, while the reasons behind the change
such as technological progress or the commerdetdats of LMS developers are not made clear. If
the technology application addresses the critenalfe three primary layers, then it will be asedss
and approved for release to staff through the TPRlakform.

The premise on which sub-layer 1 rests is thatrelclgy is not merely an inert tool - it possesses
inherent values (either in how it is designed @& way it functions) that may directly or indirectly
influence pedagogical affordances. In other watelshnology exerts its own pedagogical orientations
(Britain and Liber, 1999). With this factor in minthe assessment of educational value, usability, a
usefulness of an educational technology is crdoidetermining whether it is suitable for inclusion
the TELT Platform.

Sub-layer 2 evaluates the learning effectivenessnofipproved TELT application. This sub-layer is
intricately related to the educational values @f itistructor, school, faculty; learners’ charactars;
and, the learning environment. As such, sub-layir & crucial component of the iterative sub-layer
evaluation cycle in that it is dependent on and aiforms the evaluation methodologies and
relevance of the criteria used in sub-layers 1 Zndighly graphic, visual snapshots of this type of
evaluation can be found in the examples presenje@Rdeves and Laffey (1999). Although the
authors have limited the scope of their evaluationproblem-based engineering courses, their
evaluative approach is readily transferable to gedees and learning environments developed for
other disciplines.

Sub-layer 3 evaluates the learning environmente (@hline course design) in which TELT
applications are employed. It incorporates manghefbest practices and recommendations advanced
by the educational technology field over the lastatle (see Graham, Cagiltay, Lim, Craner, &
Duffy, 2001, for an example). These approaches Ipealplended with or added to existing faculties’
and schools’ preferred design and delivery modats] practices. In this way, the flexibility in
methodology choice afforded by sub-layer 3 sereesrthance the learning effectiveness of online
environments as well as inform the evaluative magdhagies and relevance of the criteria applied in
sub-layers 1 and 2 as part of the ongoing cycleefiiement and modification. Table 6 summarises
the strategic outcomes to be derived from the ayerl1 to 3 evaluation sub-cycle.

THE SURVEY INSTRUMENT: SUB-LAYER 1

Given that the overall goal of Stage 3 is to deteenthe educational value and learning effectivenes
of a given technology, it was decided that the syimstrument should be applicable to a broad range
of educational technologies particularly where mparison of different technologies (as opposed to
the evaluation of a single technology) is requiEus aspect addresses the need for valid andlelia
measurement tools for evaluating all educationehrielogies. Finally, the instrument allows the
synthesis of the contextual factors (mentioned weglim order to provide a clearer picture of the
student population in relation to their perceptioh®ducational technologies as well as their di’era
ideas about learning and teaching.

Sub-layer 1, Stage 3 of the TELT Evaluation Frantdvi® aimed at assessing the effectiveness of a
given technology for pedagogical use, by way oflesipg its usability, usefulness and educational
value. The evaluation procedure involves the usa sfirvey instrument that is designed to reflect



staff and students’ opinions about educationalrteldgies in a holistic context (that is, accounting
for their previous experience with technology; mmeceived notions of learning; resistance to implied
authorities in relation to learning and teachingeconceived notions about elLearning; and the
flexibility of the technology application in relati to learning and teaching). The implementatioa of
staff and student survey in this sub-layer providiesction for making informed recommendations on
perceived trends in technology adoption and fdoiiaig solutions to accommodate staff and student
needs.

The instrument permits the synthesis of contexXaebrs such as students’ technological background
and their understanding of teaching and learningcgsses, with the identified benefits and

enhancements that are offered by a given technolagyrn, this synthesis provides an insight into

students’ perceptions of educational technologrestaeir overall ideas about learning and teaching
along with the usability, flexibility, and emotionaffordances of a chosen technology as applied to
students’ actual attributes and preferences.

The evaluative process is also designed to incardéterative component and represents the first
iteration of the survey instrument started thiscpss. The ™ iteration is aimed at further refining the
existing subscale and creating linkages betweeday@ls 1 and sub-layers 2 and 3 by introducing
relational elements, which are termed subscaleth&purposes of this study (see Table 5).

THE SCALE

Nielsen’s heuristics (1994) and Benson et al’'sO02) usability and instructional design heuristics
served as the basis for the development of theililgadurvey items that are incorporated into the
TELT Evaluation framework. As noted, Nielsen’s listics (1994) have been widely employed in
usability evaluation, including the evaluation oflueational applications. For example, Peng,
Ramaiach and Foo (2004) performed a Nielsen’s sieHbvased user interface evaluation (N=88) of
the electronic media services gateway at Nanyarmpiwogical University (Singapore). Sim et al.,
(2009) also adapted Nielsen’'s model (1994) asradveork for “synthesising a set of domain specific
heuristics for evaluating CAA applications” (Sint, &., 2009, p. 204). For the assessment of the
emotional aspects of interaction with the systegprabination of Benson et al., (2002); Saadé, He &
Kira (2007); and Venkatesh, Morris, Hall, Davis, MBa& Walton's (2003) developments were
applied. Benson et al., (2002) also used an exgaerel comprised of eight members to evaluate and
apply usability heuristics to learning software.

Saadé et al., (2007) studied the dimensions oherikarning and system usage through the four
constructs of student attitude, affect, motivation perception with undergraduate students (N=105).
They concluded that the affect and perception dgioes in their model have strong measurement
capabilities. In addition therefore, four items wetesigned to assess student resistance to implied
authorities in relation to one’s teaching and leagron a 7-point Likert response scale (from 1 =
strongly disagree to 7 = strongly agree). The isiclu of the preconceived notions about eLearning
items were influenced by the work of Ainley, Bardsd Fleming (2002) and Baylor and Ritchie’s
(2002) educational computer usage categories. lfzinalo other items were designed to assess
flexibility of application in relation to teachirgnd learning. Two content experts were then asiked t
review the scale separately. Based on their feddlitlae scale was revised and finalised.

In completing the survey, participants were requite express their degree of agreement or
disagreement with each statement by selecting dérntbeofollowing seven options: 1 — Strongly

Disagree; 2 — Disagree; 3 — Somewhat Disagred\dither Agree or Disagree; 5 — Somewhat Agree;
6 — Agree; and 7 — Strongly Agree. Participantsenaso invited to provide non-mandatory short
gualitative feedback alongside any particular statet. Again, a seven-point Likert scale was chosen
as the most appropriate response tool. Many regmsidvere deemed to be familiar with the Likert

scale, which was selected for its traditional ukefss, clarity of understanding, and statistical
robustness. Measurement studies are quite unanimalaiming the seven-point scale as an optimal



scale in relation to the number of response optiand as the scale with maximum reliability (Cox,
1980; Preston & Colman, 2000).

One of the practical considerations made duringiniteal planning stage included the size of the
survey: it was limited to approximately thirty itengiven that participation was voluntary and the
majority of students were not receiving additionalrse credits for participating in the evaluative
activities.

A total of 152 items was originally developed fangy purposes. However, as the agreed limitation
was confined to around 30 questions, the total reunolb questions related to the contextual factors
was assumed to be around 22 items, and 8 demograéehis (learners’ previous experience with
technology) served as a basis for a division omkxa groups (see TELT educational technologies
pilots: brief summary of findings doc). Refer tobl@4 below for a full list of the survey questians
use for Stage 3, sub-layer 1.

Table 4 — Sub-layer 1 Survey Questions
Item No. Question

1. Technology enabled learning (or teaching) is atitvado me in my daily life
2. | integrate information technology into various esis of my day to day life
3. | always try new information technology tools todiinnovative solutions to my learning or

teaching activities
4, As | use an information technology applicationddeo think about the different ways in which
could personally apply it to my learning or teachibeyond its promoted functionality

5. | tend to consciously think about how | can userinfation technology to improve my learning
or teaching approach and learning or teaching e

6. | am the type of person who would rather have @ngtiopinion than no opinion at all

7. The way the information and resources are organisgih the application easily integrates with

the way | naturally organise or access my infororaind resources

8. The process of searching for, finding and accedsiagnformation | needed was clear and
intuitive

9. The application allows me to perform my tasks glyick

10. In considering the usability and usefulness offé@ures and functions of this application, ho
strongly would you agree that you thought thereeld® problems that you particularly
identified

11. 1think the application has a pleasant, appealiog bnd feel

12. The application integrates well into my learningeaching approach and processes without me
having to try look for alternative ways of intednat it and making use of it in my own individug
way

13. 1think other students/staff/users would find thpplication usable and useful

14. Having the application as part of teaching thisreeuor learning this course, frustrates me

15. Itis somewhat frustrating to access informatiod dawnload resources using the application

16. Based on your overall experience with the use loéiosoftware and websites, how would you
rate this application?

17. | thought about referring to help and documentatioring my use of the application

18. | experienced errors during my use of the applcati

19. If you experienced errors during your use of thgliaption, what specific kind of errors did you
experience?

20. | felt somewhat apprehensive about using the agiidic

21. | am not sure how this application, its featured &s content are meant to integrate with my
learning or teaching

22. The application makes me complete irrelevant , glymeis or distracting tasks that are not
related to my learning (or teaching) processes

<




23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

| do not believe that based on my opinions anyssrimprovements will be applied to the
application

I can conclude that the institution does not urtdeis my unique learning or teaching approad
and learning or teaching processes

I should not be asked to modify my learning andi#aching approach in order to work
effectively with this technology application

My use of the application was guided by trainindsaand technical documentation

Some people say that eLearning applications atéguss that present existing information, and
are of little value in student construction of nkewowledge, collaboration and deep learning.
Based on your experiences with this applicationjldiyou agree?

Some people say that eLearning applications areabé tools that encourage the active

collaboration between students and staff, explonatif different opinions and promote a cultute

of social learning. Based on your experiences thithapplication, would you agree?
Some people say that eLearning applications ernbbleffective acquisition of practical
knowledge and skills that students can then appteal life situations. Based on your
experiences with this application, would you agree?

| believe | understand, and am well informed of dlerall way this application, its features angd
its content should integrate with student learrang teaching

=y

Even if an application does not integrate well intp learning or teaching approach and learning

or teaching processes, it is important that itégible enough so that | can integrate and uge if i
my own individual way
This application is not flexible enough to integratith my learning and teaching approach

The five sub-scales that are applied to the subrldyinstrument, which assist to establish linkages
sub-layers 2 and 3 are shown in Table 5:

Table 5 — Sub-factors Identified for Establishing LinksSab-Layers 2 and 3

Factor

Related Survey Items

Usability

13, 15, 16, 19, 10, 25, 28, 11, 27

Feelings toward an application (emotional aspe€ts18, 26, 21, 12, 14
technology evaluation)

Resistance to implied authorities in relation te'sn 29, 30, 23, 8
teaching and learning

Preconceived notions about eLearning 6,7

learning

Flexibility of application in relation to the tedaoly and| 24, 22

Survey instruments for sub-layers 2 and 3 have ladgm developed, but there is insufficient room in
this chapter to accommodate an adequate descripfitime work that was put into designing these
instruments. A full overview of all sub-layer ingtnents can be found in Quinton and Logunov
(2010). Table 6 provides a brief outline of the ésfed strategic outcomes to be derived from sub-
layers 1, 2, and 3. Tables, 7, 8, and 9 providetiaddl detail on the key components and evaluation
methods that are applied to sub-layers, 1, 2, and 3

Table 6 — Synopsis of Tables 7, 8, and 9 showing Strategic @ames

Sub-layer Parameters for Surveys and Analysis Stragic Outcomes
1 Generic usability, usefulness, and educatioriRecommendation  of  technology  for
value (UUE) —> technology effectiveness foinclusion/non-inclusion into the TELT
educational use Platform based on UUE parameters |->
Strategies for evaluating and determining
educational value of technologies.
2 Application Specific UUE Evaluation and Strategies for integrated learning behavipur
Application Specific Student Attitudes, and effective TELT application




Expectations and Perceptions Assessment r3mplementation that lead to enhanced
learning effectiveness of the TELT applicatiphearning effectiveness in online L&T.
based on:

« integration of knowledge in the learner
» integrated development of learners

3 Usability, Usefulness and Educational ValuBtrategies for Integrated Learning Behavigur
as applied to L&T environment-specificand Effective Educational Technology
evaluation -> learning effectiveness of pBtrategy
Integrated L&T/TELT environment based on
Expectations (E), Perceptions (P), Reactipi@trategies for effective institutional diffusion,
(R) , and Conclusions (C) — EPRGntegration, and acceptance of TELT
analysis. innovations.

Note, for a detailed description and explanationtttd terms ‘ educational value’, ‘usability’,
‘usefulness’, and ‘learning effectiveness’, referQuinton and Logunov (2010). Note also, that the
pages numbers provided in Tables 6, 7, and 8 ay&i@ acfer to the document Quinton and Logunov
(2010). In brief however, an educational technolegjected for Stage Three pilot testing on the
TELT platform is evaluated on the basis of its ediemal value, usefulness, and usability for legni
and teaching. For the purposes of this chaptesgetttgee important terms are defined as:

» Educational value: a term to indicate the integratf knowledge in the learner [sic] — that is, the
transmission of knowledge to the learner) and nkegrated development of knowledge by the
learner (Crittenden, 1968).

» Usefulness: a term that applies to the capacigpfily pedagogical strategies to effect a positive
or improved learning outcome (that is, learningetif/eness).

» Usability: a term to describe the ease to whichisusan perform tasks on an educational
application or solution to achieve particular leaggoals associated with those tasks.

Although the terms usefulness and usability apgeailar, there are several distinctions that have
been observed in the construction of the evaludtmmework:

» Usefulness informs educational rationales, whikbilgy informs the usage of the software per
se, that is, the usage may or may not reflect edunzd purposes.

» The measurement of usefulness requires the leaned students’ participation whereas
usability may be evaluated by experts who may eatducators.

» If the technology application is not designed adoag to educational principles, its educational
usefulness is low, but the usability could stilllhgh as long as the users feel it easy to perform
the tasks they are expected to perform.



STAGE 3 — TELT EVALUATION FRAMEWORK GOAL 1 ( TABLE 7)
Evaluating Educational Value and Usefulness of fhiethigy for Inclusion in the TELT Platform

USABILITY=J=USEFULNESS = EPUCATIONAL  3p TECHNOLOGY EFFECTIVENESS

VALUE

SUB-LAYER 1
GENERAL, QUANTITATIVELY FOCUSED EVALUATION OF TELT TECHNOLOGIES

: + Respondents are classified as Students and Staff :
: + Respondents are grouped by their Attitudes Towards Technology (anti-bias measure)

.+ Respondents are grouped by the self-assessment of the degree of opinions (anti-bias
DEMOGRAPHICS SR grotiped By o P

* Respondents are invited to contribute short Qualitative feedback on any of the Evaluation
Questions

| Usability, Usefulness and Educational Value (UUE) of elearning Technology (Generic Evaluation) page 18
: Usability, Usefulness and Educational Value are evaluated using instruments based on an extensive literature review :
: of eLearning usability attributes, usability experience factors and educational value determinants :

: Quantitative Tool Generlc UUE Evaluation: page 24 E
: i A sample of questions should representatively cover the six stages of the UUE
i life-cycle to include

: CURRENT UUE STAGES:
> User Expectations
User Experience
On-Going Interaction

m) UUE
Learning and Teaching

Support

Subjective User Satisfaction «

: Student Attitudes, Expectations and Perceptions Assessment:

i Additional questions are included to reduce bias for objective evaluation

i feedback, exploring dynamic factors for a better understanding of students

i and staff using the TELT application: understanding their learning and Teochlng
needs processes and attitudes.

CURRENT DYNAMIC FACTORS:

« Feelings toward an application (emotional aspects of technology
evaluation)
(anti-bias measure separates out emotion from Generic UUE Evaluation to provide
greater objectivity)

« Resistance to implied authorities in relation to one’s teaching and
learning
(anti-bias measure separates out personality traits from Generic UUE Evaluation to
provide greater objectivity)

¢ Preconceived notions about eLearning
(anti-bias measure separates out emotion from Generic UUE Evaluation to provide
greater objectivity)

« Flexibility of application in relation to the teaching and learning
(additional guestions following on from UUE (Learning and Teaching) and UUE
(Subjective User Satisfaction)

RECOMMENDATION OF TECHNOLOGY FOR INCLUSION/NON-INCLUSION INTO THE
TELT PLATFORM BASED ON EDUCATIONAL USABILITY, USEFULNESS AND EDUCATIONAL VALUE

STRATEGIES FOR EVALUATING AND DETERMINING EDUCATIONAL VALUE OF TECHNOLOGIES



STAGE 3 — TELT EVALUATION FRAMEWORK GOAL 2 ( TABLE 8)
Integrating TELT Applications for Learning Effecéimess

USABILITY+ USEFULNESS+ EDUCATIONAL » LEARNING EFFECTIVENESS OF THE TECHNOLOGY

SUB-LAYER 2
DETAILED, QUANTITATIVE AND QUALITATIVE EVALUATION OF LEARNING EFFECTIVENESS OF TELT
APPLICATIONS

..........................................................................................................................

¢ Respondents are classified as Students and Staff
DEMOGRAPHICS * Respondents are invited to contribute short Qualitative feedback on any of
the Questions

..........................................................................................................................

® Usability, Usefulness and Educational Value of eLearning Technology (Application-Specific

{ Evaluation) page 785
Quantitative Tool » Application Specific UUE Evaluation

: :+ Application Specific Student Attitudes, Expectations and Perceptions :

i Assessment :

®@ Learning Effectiveness Components (In-depth Pedagogical Dimensions) page 625
Qualitative Tool Selected Technology should support the following processes, .

course/educational design:

; COMPONENT 1 « Does the learning system allow for cognitive level and competence level

: . oo
‘ Integration of based progressive learning?

: knowledge in the
i learner » Assessment of the relationships between respondent’s learning, their course

i Crittenden (1968) instructor and the quality of course content (Ozkan and Koseler, 2009)

« Assessment of a respondent’s perceived learning

: COMPONENT 2 « Does the leaming system facilitate community building / social leaming?
: Integrated o Facilitation of interaction with the Teacher/Instructor/Support Staff
development of o Facilitation of interaction with student peers

: learners

Crittenden (1968) « Does the learning system facilitate knowledge building

LEARNING OUTCOMES

Quantitative and Quantitative Online/Offline Surveys (similar to Sub-Layer 1, but more
: Qualitative Tools : comprehensive)

STRATEGIES FOR INTEGRATED LEARNING BEHAVIOUR AND EFFECTIVE TELT APPLICATION IMPLEMENTATION

INTO L&T
>ENHANCED LEARNING EFFECTIVENESS




STAGE 3 - TELT EVALUATION FRAMEWORK GOAL 3 ( TABLE 9)
Evaluating Learning Effectiveness of TELT Applicatilntegration into L&T Practice

USABILITY+USEFULNESS+ EDUCATIONAL 3 LEARNING EFFECTIVENESS OF THE LEARNING

VALUE ENVIRONMENT
SUB-LAYER 3
SPECIFIC, HIGHLY DETAILED, QUALITATIVELY FOCUSED EVALUATION OF INTEGRATED L&T / TELT
ENVIRONMENTS

» Respondents are classified as Students and Staff

IV elel T4 [ 3 « Respondents are invited to contribute detailed Qualitative feedback on any of the
Questions

@ : usability, Usefulness and Educational Value (L&T Environment-Specific Evaluation) page 18:

Ew Evaluation of a Learning Environment Supported by TELT
: Qualitative Tools  In-depth, context-specific questions

@ Learning Effectiveness of an Integrated L&T/TELT Environment page 605

* Qualitative Tools Determine integrated learning effectiveness by using an in-depth assessment to explore

i stdff and student learning and teaching processes, and the impact and integration of L&T  :
with the learning environment, course content, Learning and Teaching Processes (LTP), and :
Educational Value :

—)
A Expectations (E)_’Perceptions (P) Reactions (R Conclusions ©)

Explore Student Understanding of Integration of Knowledge, and Learner
learning Development
Create Relevgg: Coonr;’reesx’r for Student Explore and Evaluate Evaluate
Explore and EIimirI?o’re Potential Biases fhe Actual Changes in Educational
P . . Integrated Student Value
Understand Ways in which Technology TP

is Used

THE “EPRC” PROCESS
« lterative Process: the instrument informs itself of changing student views and associated
biases, and is thus able to iteratively examine leamning processes with increased scrutiny,
relevance and deftail
Contextual Process: by coming to a mutual acknowledgement of the aims of the
evaluation and an understanding of L&T functionalities and student integration, the
process readily lends itself fo contextual variations and changes in research scope
- Qualitative Analysis: facilitates in-depth exploration of real-life student and staff
experiences with TELT Integration and individual Learning and Teaching Processes,
backed up by information collected on their aftitudes and approaches to technology
and education through the EPRC process

Strategies for Integrated Learning Behaviour and Effective Educational Technology Strategy page 64

Ew Online Learning Participation Learning Environment design strategies and :
Qualitative Tools Learning Conceptions learning effectiveness (pages 72-74)
Student Profiling Strategy Informed by, and informs:

Usage Patterns and Engagement INTEGRATED CURRICULUM DEVELOPMENT /
EDUCATIONAL DESIGN / :

TELT Learning Environment
Evaluation TECHNOLOGY IMPLEMENTATION

APPROACH

LEARNING OUTCOMES

: Quantitative and  : Qualitative Individual and Small-Group Focus Groups and Studies
‘ Qualitative Tools : Student Grades, Results, and Staff and Student Attitude Trends; Multi-Period
iT iAnalyses

EVALUATION OF INTEGRATED LEARNING ENVIRONMENT / TELT EFFECTIVENESS -> STRATEGIES FOR

EFFECTIVE INSTITUTIONAL DIFFUSION, INTEGRATION, AND ACCEPTANCE OF TELT INNOVATIONS (page 75)



CONCLUSION

An extensive literature review conducted over saveonths confirmed the difficulty in identifying a
comprehensive, generic approach and methodologigabke for facilitating the selection and
evaluation of the effectiveness of educational netdgy applications and solutions that focus
exclusively on serving the needs of learning aratheng. In the UNSW context, a well designed,
highly flexible evaluation framework is crucial émsuring all software applications and tools sektct
for the TELT platform will meet the demands of lgiag and teaching both now and in the future.

In summarising the outcomes of the review, consiilen has been given to the variety of

technological tools employed by many educationatitimions and researcher and the wide use of
those tools as determined by each institutionaltec@n The present report provides a critique of
available educational technology evaluation modeld identifies the importance of certain factors
that have been omitted in the evaluative modelswieae the subject of the review.

Based on the results of the review, a number diofacrequired further examination to assist in
formulating a generic evaluation framework thatoeds an in-depth analysis of how to apply
established learning and teaching principles tcerdjgnt contexts while integrating educational
technologies to enhance the practical day-to-daliGgiion of these principles. The key factors
identified for devising a viable framework include:

» synthesise the major literature findings regardivegrole of the pedagogical, technological, and
business variables as applied to the evaluatioress

» avoid a narrow evaluative scope, but facilitateafsg down” to the especial needs and
preferences of particular departments or schools

» develop a fully inclusive, multiple stakeholdergslanultiple-values evaluation model where
evaluation directly aligns to the timing of an ewative activity

» apply an iterative, formative evaluation cycle éadback-improvement cycle)

» apply a descriptive, participatory evaluation ajpgio

» employ multiple methodologies to assess each téohical element and integrate learners’
participation into the evaluative process, and

» broaden the scope of evaluation to include a aetrefseducational technology tools and
“worldware”.

The systematic / systemic structure of the TELTIwation framework and the supporting evaluation
methodologies serve to underpin and are underpibgettie UNSW vision and guidelines, and the

L&T Enhancement Plan 2011 — 2015. In developing ftaenework, the overarching goal was to

devise a ‘living’ evaluation framework that affords iterative refinement process to underpin: all
TELT technology selections and developments; efficitracking of the trajectory of success (and
failure) of educational technologies used acrosuulfies and over time; and, ultimately the

enhancement of the divergent learning and teacappyoaches and practices in online learning at
UNSW.

Finally, consistent with the notion of a ‘living &uation framework’, several subsequent refinements
have been conducted over the past two years, vilaieh resulted in the establishment of a robust and
highly informative approach to the selection arelaBsessment of the educational value and learning
effectiveness of educational technologies currantlyse at UNSW. For a complete descriptions and
explanations of the ongoing application and refiaehof the TELT Evaluation Framework go to:

http://telt.unsw.wikispaces.net/Evaluating+TELT
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TELT EVALUATION FRAMEWORK

Stage One:
Vendor Assessment (1 to 2 days)

(determine suitability of vendor and/or open
source solution)

Stage Two:

Pre-Pilot Scoresheet (2 to 4 weeks depending on
scale of solution)

(determine suitability of technology for Stage
Three evaluation)

Stage Three (sub-layer 1):

Full Pilot Evaluation (for length of pilot)

(determine educational value and usefulness of
application for inclusion in TELT platform)

Figure 3: The three primary stages of the TELT Evaluaticemfework
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STAGE THREE of EVALUATION FRAMEWORK
(expanded)

UNSW Vision and Principles +

Teaching Approaches / Models
(as applied by Faculties and Schools)

Three layers of evaluation

Key Elements:

* L&T criteria at University Level
* L&T criteria specific to faculties & schools
* L&T criteria relevant to technology

* Enterprise wide (BlackBoard)

* Faculty / school choice of applications

* Faculty / school specific applications (non-

TELT)

ALL informed by the L&T sub-layer evaluation
cycle (Diagram 3)

2. BUSINESS PROCESSES
(informed by 1 first and also 3)

3. TECHNICAL REQUIREMENTS
(informed by 1 first and also 2)

Figure 4: The three layers of evaluation in Stage 3
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Stage 3 Evaluation Criteria - L&T
[expanded]

Three sub-layers of
(RANEITEL]))

| |

1. Stage Three of TELT Evaluation Framework
(educational value and usefulness of selected
application)

I l

2. Evaluation of learning effectiveness of
TELT technologies

I l

3. Evaluation of learning environments that use
TELT technologies (course design)

Figure 5: The three sub-layers of evaluation in Stage 3
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