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ABSTRACT

Modernday openanddistance learningODL) educators aréncreasinglybeingcalled
upon to apply different forms of knowledge to integrate web-based learning
management systems (LM)Seffectively for teaching and learningTo test this
assumptionthis study set at to develop and validata new reliable instrumentfor
assessingODL educ at or s dlearpng managenertsy/stem technological
pedagogicalcontent knowledge (LMSTPACK). Past empirical studiegrounded in
MishraandK o e h ITBACK samework(2006)were examined to construttte self
report survey Quantitative data were collecteilom 332 educatorsDescriptive
analysis, exploratoryfactor analysis and internal consistencyeliability using
Cronbachos al phampoteddiiefiindiogs revedl key LMS-TPACK
constructghathaveproven to be both valid and reliablix outof the seven subscales
used to assess LMBPACK were found to be significante. LMS knowledge (LMS
K), pedagogical knowledge (PK), contekhowledge (CK) pedagogical content
knowledge PCK), LMS pedagogicaknowledge (LMSPK) and LMSTPACK, while
LMS-CK failed toemergen the factor structureSeveral possible reasons are proposed

for the lack or absence of LMSK. The resulting Cronbdhehos

differentconstrucs as well as the overalhstrumentscaleprovidecompelling evidence
for stable internal consistency reliabiliglpha for the entire MS-TPACK survey was
found to be excellent]= .931).Recommendationare made forimprovementgo the

instrumentanddirectionsfor futureresearcharehighlighted

Keywords:
Learning management systerechnological pedagogicaand content knowledge
integration, open distance learninggducators perceptions selfreport instrument,

validity, reliability
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CHAPTER ONE

FRAMING THE STUDY

1.1 INTRODUCTION

Modernday openand distance learning (ODL) is a transforming feature in higher
education, and change has been strongly linked to, if not propelleddizginces in
information andcommunicationtechnologies (ICTs) (Bas, 1997 2008. Previous
modes of distance educatjone. correspondence courseadio-based courses and
videotaped lecturesire either beingevised or replacedy more internet or webbased
learningmanagemensystem (LMS) modes of deliveryGarrison & Clevelandinnes
2010). The push toward opemnd distance dearning (ODeL) or online learnihgs
happening for a variety afociceconomic and politicateasonsincluding the need to
provide alternativeaccesdo quality university educationincrease communication and
engagement, support remote studamdprepare graduates for meaningful participation
in a digital world South Africa. Department of Higher Education and Training
(DHET), 2014a and b.

Despitethe changng context of ODL, research has showhatthe integration ofLMS
environmentsin teaching and learningoses challengsto educator§Weaver, 2006;
Mostert& Quinn 2009. The dilemma fordistanceeducatords that whilethese web
based environmenfsrovide avariety of communication, content and assessment tools,
many have difficulty integraing LMS as staff areutilising its capabilitiesto replicae
their traditional practices and conte8ife, Lwoga and Sanga (2007) suggéstt ther
apparent failurgo integrateLMS is becauséi tieir plans appear to be driven by ICTs
and not by peddpaa @5. dNankthelesaAndesanand &arrison
(1998) Bates (1997) and Unwin (2008uggesthat successfupedagogical integration

of ICTs necessitates a transformation process, where educators metrento and re

1The telremesrnGengd ofr 6 o n Interne¢ or Webrhased iteachidy arttl desirnimgithietvers
content and supports communication and collaboration between instructor and students (Garrison & Gheedand
2010).



examine their existingprofessionalroles and competencieand begin to operate
differently. If educators are to incorporate IC3$sccessfullyfor teaching and learning,

mary more than minor changes in current practices will be needed

To respondto the issueof what more is needefibr effective integration of ICTs in

teaching and learningdenry and Meadows (200§yoposethati because t he on
world is a categoricallydifferent environmenta particular blend of skills and

knowl edge is necessary i f suc.&®.Similallys t o be
Mishra and Koehler (2006pelieve that thoughtful pedagogicaintegration of new

technologies in teaching canlgrbe realsed if educators possessique knowledge

known astechnological pedagogical and content knowledge (TPOKe TPCK

framework, also commonly known as TPACK, describe the various kinds of

knowledge required by educators faeaningfl technology integration in teachinin

so doing, theyhighlight the complex interplay between technology knowledge,
pedagogical knowledge andontent knowledge Awhi | e addressing t
mul tifaceted and contextual Koehlery20@5, po f this
1017).

Since its inception, TPACK has been widely adopted, fuelingnerousresearch
efforts describing the development and assessment of TPAGYcHambault &
Crippen, 2009;Koh, Chaj & Tsai, 2014;Landry, 2010;Lee & Tsai, 2010; Lux,
Bangert & Whittier, 2011; Sahin, 2011 Much of thiswork has intended to provide
empirical evidence for the TPACK framework anddistinctconstructsard to validate
the reliability of assessment methods and instrumesed uo measure TPACK
(Burgoyne,Graham & Sudweeks, 2010Chai, Koh & Tsai, 2011;Dinh, 2013;Schmidt
et al, 2009; Shinas, YilmazOzden, Mouza, Karchmeflein, & Glutting, 2013;
Yurdakul et al, 2012. This studyaimedto support thelevelopment of aew learning
managementsystem technological pedagogical content knowledge (LMSTPACK)
instrumentfor measuringODL educator8 perceivedknowledgeand ability to teach

effectivelyusingthe LMS. More spefically, the researchoughtto test thevalidity and

2 The acronym TPCK was later changed to TPACK for ease of pronunciation and to reflect the idea that the three
knowledge domai s , i . e. technol ogy, content and pedagogy, fishoul
form an integrated whole, a 6Tot al PACKaged as it wereo (

2



internal conistency reliability of the instrument withia developing country, in a

transitioningODL context.

1.2 ATRANSITIONING ODL CONTEXT - THE CASE OF UNISA

Historically the University of South Africa (UNISA) established itself as a
correspondencealistance education institutionproviding printbased materials as its
main form of teachingBy the 1970sadio,audio and video cassette technologiese
made availablén an attempto bridge the distance gap betwebe institution and its
studentsMore recently, the university is a transitioni®@@L institution that encourages
resourcebased learning(UNISA, 2008, p. 2).UN 1 S Avids range of learning
resourcesi.e. print-based materials, radio, audio andeaconferencing, CDs, DVDs,
satellitebroadcasting, etcwas bolstered in 2006ith the institutio® sdopton of the
Sakai opersource software platformas its centrally supported LM®randed as
myUNISA, the accessontrolled LMS allows for the onlinetransmission of course
contentand contains test generators and assessment (lalskowski, Thompson&
Theis, 2007) It also boasts synchronous and asynchronous communication features that
can be used to facilitate various forms of interaction (Anderson & Garrison, 1998;
Coates, Jame& Baldwin, 2005).

The shift from ODL to ODelL denotes -UNI SAOGs
learning programmes. Theniversity is gcowing new online coursesesulting in an
increasing need for effective integration of ICTs to suppdeaening. Integration of
ICTs, morespecificallythe integrationof the myUNISA LMS, has been identified as a
significant platform to help UNISA achieve i2)162030 Strategic PlansWhile the
integrationof LMS-basedteaching has not been mandated, individual staff members
have tosupplement or blend prittased modules (or in some cases even replace them
altogether with fully online courses) together with the usemagsive open online
courses (MOOCs) andpen educational resources (OERsS). Moreover, they are
encouragedo integrate tools such asnline discussions, wikis, blogs, media, social
networking applications and-portfolios in the design and development gfality
online distancecourses along with innovative dig#d teaching methods to meet the
needs of 2% century students.



1.3STATEMENT OF THE PROBLEM

Being mindful of the fact that the introduction of the institutional LMS would impact on

the traditional roles andcompetencies ofuture ODelL professionals (Arinto, 2013;

Thach & Murphy, 1995)it was necessary to provide skills training workshops to help

educators cope with changes in the design and delivehylwoid and/or fullyonline
distancecourses. As a consequence, development supportpstafénteda series of

professional development workshops focused on isolated technology skills training,
teaching educatorBow to use themyUNISA LMS tools However, the underlying
concept i ory demenstratingatheir prdficiency with current software and

har dwar e, [ educator s] wi || be able to succ
teaching practice (Mishra & Koehler, 2006, p. 1031).

While these presentations led to knowledd@utmyUNISA tools they did not lead to

significant learning orhow tointegrate the LMS in a pedagogicakpund manner.
Rudimentary LMSoolstraining did not automatically lead to technology integration or

good teaching with the LMSas i kowing how to usdechnology is not the same as

Knowi ng how t o Mishe a&c Koehlev,i 2006, pi 1083)Stgndalone

myUNISA technologyknowledge did not adequately address the corfeatificissues

or online delivery methodologies which azempatible with ODL learning theorig¢isat

intertwine with LMS applicationinstead di st ance educators cont.
with the challenges and questions of how and when to incorporate such technologies for

teaching and | ea29i ngo (Niess, 2011, p

Despitethe manydifficulties that have been raisedgardng the integration of LMS as

an instructional tool, its application hascontinued to dominate as the preferred
technologyon the higher education fronthis trend hasighlightedthe importance of
assessing ducat or s d.e. whatedulcatods ¢girevand understandind are able

to dowith regardto teaching in the new online environmewthile use and interest in
theinstitutional LMSof myUNISA has increased over the last few yedrere isa real
need to critically examine integration practiGesdto take into account thdifferent
kinds of knowledgenecessaryy soonto-be ODelL educators to ensuraeaningful
teaching with the LMSUp until nov no institutional audit has been conducted to assess



the impacts of traininghor has there been any form of evaluation of cumgylyNISA
knowledgeandcompetencesf distance educatarn an effort to guide and improvibe
understanding of whatonstitutes successful and/or meaningful teaching with the,LMS
it has become necessary to measure the knowledgalaliies for effective LMS

integration in the form of aelf-assessment tool.

1.4PURPOSEOF THE STUDY

The study was informed by thresearchés own experience since joining UNISA in
2008. As a qualified teacher and geography content expert, even after having attended
several myUNISA training and staff development workshepgfound it difficult to
incorporate the institutiondlMS, myUNISA, to design authentic learning experiences
while teachingGeography. Integrating the LMS to support distance learnvag
challenging as it required the researcher to infuse knowledge of the LMS, pedagogy and
content Geography). In addition, thiack of ananalytical tool at UNISA prompted the
researcher tadevelop and test thealidity and reliability of anew LMS-TPACK
measurement instrumenfThe measuring tool assessdistance educatabsself
perceptions of their LM PACK.

The three adjoining objectives of this reseawére to: (1) examine Mishra and

Ko e h | T®AGK sconstructs(2006) to better understand the various domains of
knowledgethey address and (2) dentify features that charactsei effective teaching

with the LMS, especially theknowledge andtapabilitiesthat underpireffective LMS

teaching withira transforming ODlcontext In addition to assist with the development

and validation of a new reliable LMBPACK instrumentthis study(3) reviewed and

adaped numerousselfr eporti ng i nstruments developed
TPACK (Archambault & Crippen, 2009; Dinh, 2013; Lee & Tsai, 2010; ketnal,

2011; Kohet al, 2014;Schmidtet al, 2009; Yurdakukt al, 2012).

1.5RESEARCH QUESTIONS

The present study foced mainly on LMS. Thus, the term LMSPACK will be used

to denoe TPACK as it relates exclusively to LMS technology. In particular, this study

f



examing the theoretical constructs of TPACK #wey relate to ODL educatorand
develomd a validated LMSTPACK survey instrument to measuteN|I SA educator s
seltperceptions of TPACKI.e. their knowledge and skillto integrate LMS for

teaching

To address thebjectiveof this studythe following esearch questiongereused:

1.5.1 Mainquestion
Is the developedinstrument valid and reliable for the purposesaskessingODL
educatoréperceived LMSTPACK?

1.5.2 Subquestions

(a) What are theconstructs andunderlying dimensionghat need to beneasured to
ascertain LMSTPACK?

(b) Will the measuring instrument developed \adid and reliablefor measuring the

seven TPACK constructs described by Mishra and Koehler?

1.6 RESEARCH ASSUMPTIONS

The assumptions that underlie this stuahe that the TPACK framework andits
adjoining constructs exist arafe quantifiable andthat data gathered from the self

report survey are taken to be accurate.

1.7SIGNIFICANCE OF THE STUDY

While numerous studies have sought to develop and establish valid insisufoe
assessing perceived TPACK, there is as yet no widely accepted standardised instrument
(Albion, Jamieso+Proctor & Finger, 2010).According to Dinh (2013),fexisting

survey instruments have mainly been developed for use witkegpveceeducatorsn
developed countries [and] therefore do not meet the context needs if they are to be
applied foreducators n de v el o p i(pn2p66k Whats more tiee sbdence of
precise definitions makes it difficult to construct robust instruments for megsur

TPACK in a variety of contexislt has been argued that nebulous boundaries are



associated withthe TPACK model (Angeli & Valanides, 2009;Archambault &

Crippen, 2009Graham, 201}l thatthe description of TPACK and its related constructs

Afare not clear enough for r easexampledbfeacls t o a ¢
construad (Cox & Graham, 2009, p.§0 Consequently, Archambault and Barnett

(2010) recommendthat fimore research regarding the validity and applicability of

TPACKf r amewor k pilé58ineededo (

Hence, tis study undertook to help improve the current understanding and
operationalisation of widely accepted TPACK, particularly its application within a
transformative multicultural, multilingual South AfricadDL context. It is also hoped
that since no standardised institutional integration matrix exists, the validated LMS
TPACK instrumentcan serve as a beginning promising toolkitnew LMS-TPACK

tool canstimulate reflection and facilitate renewed understandings of the structures of
knowledge and skills required to enhance effective pedagogiigd8 integration
practices. In addition, the LMBPACK instrument can offer guidelines of what
educators should kmo and be able to do when integrating LMS functionality in
distance dearning. The effects of Hbrepared educators can hamper teaching and
learning and so the result$ this studycan prove useful tanform policy makersand
institutional stakeholdersnd allow managers angrofessionaldevelopment support
staff to take appropriate steps in planningifoprovedLMS integration that promes

student learning.

1.8 SUMMARY

To summarise then, the following conclusions can be drlewer digital technologies

are having a profound impact @DL. ODL institutions are slowly moving away from

print and broadcast technologies and to a greater exdiepiting and integrating more

internet or webbbased_MS tools for teaching and learning. The trend is toward more e

learning. This changing contextresents new challenges, impacting on distance
educatorso ol d est abl Inceasiegly,21% aeptsry distanced oi ng
educators areébeing called upon to integrateLMS technology in teachingWhile
universitiescontinueto strengthen the moveward e-learning teaching withLMS



technology remainshallenging Numerous studies have revealed that educators require
a special blend of knowledge and Iskor meaningful integration of technology in
teaching (Henry & Meadows, 2008; Mishra & Koehler, 2006). Hence the purpose of
this studywas to develop and test thealidity and reliability of anLMS-TPACK
instrument by identifying the kinds of knowledge and abilities that undeffieetive
distancgeaching with the LMS.

1.9STRUCTURE OF THIS REPORT

The structure of this report is as follows:

This dhapter(Chapter 1) beginswith an introductory orientationto the study The
problemstatementpurposeresearchlguestionsandassumptionss well assignificance

of thestudyarealsocortained in this chapter

In Chapter 2 coreterms that underlieontemporary open, distance agtkarningare
identified and define@nd the relevantiteratureis reviewed The TPACK framework
and conceptuaframeworkas well amumerougesearctefforts attemptingto measure
TPACK areoutlined

Chapter 3 sheds lighon the importanceof measuremerdevelopmentparticularlythe

guiding principles and techniquastheyrelateto the issue of alidity and reliability

Chapter 4 givesdetaik of theresearcldesign ananethodologysedfor developing the
LMS-TPACK survey including the instrumenation, data collectionand dataanalysis

techniques

Chapter 5 is a summary othe resultsand findingsfrom the data collectedwhile
Chapter 6 presentsa discussionand conclusion and recommendationgor future

researctare highlighted



CHAPTER TWO

LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK

2.1 INTRODUCTION

This chapter builds on from ¢h previousone, which provided an introductory
orientation to the studyvariousfacets pertainingo theresearch problerand way in
which the studywas conducted were describedVhat follows here is less of a
conventionaliteraturereviewand more of aelaborationof the conceptual framewark
Guidedby the research questions, the first part of the chapdets with a definition of
core terms that underlinenodernday open, distance and-learning including the
notion of affordancesCentral to tis literatureare UNISA policy and conceptionthat

shapeexistinginstitutionalteaching practicevithin the context of tis study

While it i's not & intention ® gieeaar techniEal analysis ah LMS, it
would be helpful to give sommformation for those less familiar with the system
Subsequently directed by the problem statement andourpose of this repartthe
literaturereview coves key facetsfocusng on the following (a) LMS affordances for
teaching andearning (b) how the pedagogical affordances of a current institutional
LMS (myUNISA) are being used to support ODL, @@nstraintsassociated with the
pedagogical integration of LMS(d) Mi s hr a a n dPARK femdwerk(20065)

(e) the conceptuaimodel as well as(f) earlier research efforts attempting neasure
TPACK.

2.2DEFINITION OF CORE TERMS

According toLewis (1986) as always definitions of wide-rangingterms often offer
considerable confusion about whidltey areand whatthey arenot Influenced by
disparate settings, the manner in wha&hfamily of phrasesassociated withopen
distance and elearning are interpreted and prasgd is ofen misleading (Gui

Rosenblit, 2005; Rumble, 1989). For the sake of clarity and a common understanding



the researcher reviewed the relevant literatesewell as institutional poliges to
determinehow theterns of interestare defined and exercisedthin the context of this

study

2.2.1 What are ICTs?

Lloyd (2005)cites a useful definition byoomey (2001,)who defines information and
communicationtechnologies (ICTs) a8t hose technol ogies that art
gathering, manipulating anpresenting or communicating information ( pThese3 )
technologiesnclude hardwaresoftwareand internet connectivityas well as a wide

assortmenbf multimedia toolsand resourced-or example ICTs include computers,

mobile devices digital camerasradio and television, videoconferencitgchnology

mind mapping software, notetaking softwarkssessment Mastefonline testing

softwarg, and so onWhile the abovelefinition denotesa broaddomain ICTs are often

spoken of in a particular contesud aseconomicshealthor education

2.2.2 Whatvarieties of ICTs are commonly used indistanceeducation?

ICTs in distanceeducationtypically involve a combination of different technologies
used as instructional tooldzor instance older technologiessuch as prinbased
materials €.g.study guides, tutorial letters), combined with textbooks and readings are
supported by radio and/or television broadcasts \addaconferencing technologies.
However, n recent years, there has been an upsurge of interehow ICTs
particularlyinternet or webbased applicationgan best be harnessedhelp broaden
access and improve the efficiency and qualftiiigherdistancesducation.

Nowadays irtual technologies whether solely or partially are increasingly being
used to deliver courseware, increase interactions and/or facilitate leaAringp
(2013), inher analysis of distance educatjoepors that nternetbased technologies
involving LMSs are transforming distance education and replacing traditional print
based modes of delivery with more flexible online modes of delitekgwise, Yueh

and Hsu (2008alsofound thatin st r uct i onal activities such

10



managing coursenaterials, and collecting and evaluating student work can now be

compl eted onlp.%®e using LMSO (

2.23 What is aL earning Management SystenfLMS)?

An LMS is definedby Unwinet al.(2010)as being a webased application that is used
to structure,disseminate or access particular learning couiSesilarly, Watson and
Watson (2007ylescribeMS as

the framework that handlesll aspects of the learning process. LMS
delivers and manages instructional content, identifies and assesses
individual and organizational learning or training goals, tracks the
progress towards meeting those goals, and collects and presents data for

supervising the learning process of an organization as a w{yml28)

Other terms used to refer to L®1clude course management systenrstructional
management structures, learniplgtftormsand distributed learning systen{€oateset
al., 2005). These applicatiors typically include a range of administrative and
pedagogical tools used for designing, constructamgl delivering online learning
environmentsandcan also be used to operate entire virtual universii#gtis more,
LMS-enabled course sites perraducatorsand student$o share studynaterial,create
classnotifications submit and returicourseworkas well as connecand interactwith

each othem an onlinevirtual learning environmer{t.onn & Teasley, 2000

While a variety of definitions exist, given the context of this study, this reposttlise
termo6 |l ear ni ng ma nlavpe @ ecfert toa softwareeapplicétion used for
creating, organisingand delivering academic and administrative as well as student
support functions onlindlMS capabilities include thaploading of digital courseware
(e.g. videos, PowerPoinpresentations, PFs, live content), -@ssessments and
automated marking. Hlsoincludes a number afommunication tools used facilitate
active engagement and collaboratardallows instructors térack, monitor and record
student learning by accessing detailed istiadl reports in avirtual learning

environment.

11



2.24: Learning environments: ODL and ODeL, what are they?
UNISA definitions

Open distance learning (ODL) is definasl

a multi-dimensional concept aimed at bridging the time, geographical,
economic, social, and educational and communication distance between
student and institution, student and academics, student and courseware
and student and peers. ODL focuses on remobiagiers to access
learning, flexibility of learning provision, studeoénteredness,
supporting students and constructing learning programmes with the
expectation that students can succgedNISA, 2008, p. 2)

More recently, the emergence of newer vabed technologieias brought about

changes in the design and delivery of courses and has led UNaBAgement to coin

the termépen distance-karning PDeLd The 06ed6 i n ODelL i mplies
ICTs, entailing the integration of existirtgchnologies including the institutional LMS

called myUNISA myUNISA affords new possibilities to enhance organisational and
operating systems and represents a change in the primary mode of teaching and

learning.

In this study, ODeL is not used synonymiguwith fully online distance 4earning.

ODeL does not implythat UNISA will no longer have facéo-face interaction with

studentsnor does it mean that the use of text will be completely phased out. Instead

IS recognised that learning can also tpkace offline when students are not connected

tothe LMS.AAs an enhancement of ODL,higilighs®&o6s des
convergence of distance educatiga method of education provision) artte

philosophy of open learning with the adoption eflearning technologies and
pedagogies to support &hded learningpproach.

It is important to note thathvle the concepts formulatedere pelow) have salience for
the instrumentevelopmentthe instrument will not be measuring knowledge of these

differentconceptse.g.blended learningndflexible learning.

12



2.25What is blended learning?

The termdlended learningis used widely in the teaching and learning literature.
UNI SAG6s OD(ROO8Pmoaintaimsthat bWended learningis accomplishedby
employing numerous teaching and learning strategiesiixing an assortmentof
technologies with faceo-face interactionand applying tangible physicaland virtual
resourcesFor example, students engaged in distance learning can be offered beth print
based and online learningesourceshave etutorials and participate in online class
discussions that can be enhanced by intermittent-téaface tutorials at regional
learning centresTinio (2003) clains thatb | ended | e aomptéednby thefi wa s
recogniion that not all learning is best achieved in an electronieaibdiated
envi r on.Mp 8Sheféelsthal special attentioought tobe given to the diverse
needs, capabilities and learning styles of distance students in order to arrive at an

optimum mix of instructional and delivery modesatthieveflexible learning.

2.26 What is flexible learning?

Many universities are linkinghe application of ICTs in teaching and learning to the
conceptof studentcentredness anthbelling the emergent educationgracticesas
flexible learning Steeples, Goodyear and Mellar (1994cognisethat a growing
diversification anda more heterogeneous studdiady are reshaping higher education
and triggering moraespons/e forms of education ThesechangingICT-augmented
teaching and learningatternsare increasinglyencouragingstudents tcassumemore
responsibility andndependenceand manag their own learningOn the other hand
Taylor (2000) suggests thatather than just using ICTs to disseminate conttére
resultant flexible learning environmecdén beused to accommodatke diverse needs,
capabilities andearning styles of studentsaswelfep r ovi de a br eadt h
to study, and enhance access for those
(p. 110. This kind of flexibility allows students to break free from the constraints of
timetabled classesit central venuegyiving them greater choice over what, whaamd

how they learn. SimilarlylNicoll (1997) believes thathis method of teaching denotes

~

learning by allowingstudentdo learn and access materiaigheir own time and space.
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2.2.7What is studentcentred learning?

Another term that has gained prominence in educatiaistiglertcentredlearningd

U NI S Adiirstion of studententrednessérequires that students are seen as the main

foci of the educational process and they are supported to take progressive responsibility

for thei UNISAe2008p.i2n ghe mdin ideas that underpin studmaritred

learning appear to be founded on constructivist learning theories, whichHeaaving

as an active process in which students construct mebaseyl orprior knowledgeand
authenticexperiencesThat is to sayknowledge is not out there, detachiedm the

student, which the student passively needs to be filled with or given. Instead,
constructivists claim that new insights and new experiences are created through active
participation, in which studentso6 prior kng
transformed whée learning. Hencestudericentredinstrudional methods employed
shouldafford students opportunities to actively engage with the environment, content

and with otherse st abl i sh | i nks bet weevarydaytraalflee nt sé p
experiences and new knowledge to be constryasdwell asencourage independent

and critical thinking UNISA, 2008)

2.28 What is meant by student support?

Student support is a broad term that relates to a variety of services (i.e. academic and
nonacademic) designed by distance education institutions to help studextiieve

their learning outcomes and to gain the knowledge and skills needed to coingilete t
qualification(s)successfullf{Simpson, 203). The \arieties of student support include:

1 in-text support in the form of wetlesigned welintegrateccourseware

1 support in the form afutorial swhere the learning materials are mediatther
througha certain amount of esite faceto-face contact with tutors afat online
or etutorial support accessible @ all students irrespective of geographic
location

1 support in the form ofjeneric and/or personaliséeedbackthat could take the
form of test scores, written or spoken comments to formative assessments, so

that if necessary, corrective action can be taken

14



1 support in the form opractical work or experiential learninginking learning
to the place of workin this way, studentare providedvith on-the-job training
and an opportunity tobserve manipulate ananaster the application of theory

in a reallife settingsuch asa laboratory, etc.

1 harnesmg appropriate ICTs to help broaden support to studenise. print,
satellite broadcastingadio and televisiortGMS, email,radio, social networking
tools etc, includingmyUNISA LMS (UNISA, 2008).

Core terms associated with open, distance alshmingasusedwithin the context of

this studyhave been defined in this sectiofhese concepts as formulated above are
more of aconceptualframework than a literature review per, aad theanalysis and
interpretationsof these concepts are relevant for the development of a scientific
instrument.The next paragraphdeal withthe notion of affordancesvhich centres on
how ICTs in distance education especially the virtual teachingenvironment is
perceived byeducatorsi.e. whatknowledgethe user has o£MS, including all actions

that are possible

2.3 AFFORDANCES

Online learning environmentparticularly those associated with the use of IS\Vi8e
increasingly being described in terms of affordanBegle and Cook (2004and John
and Sutherland (2005uggestthat the term is generally used to draw attentiorthe
pedagogical opportunitied ICTs.Norman (1988) defiraffordances as

the perceived and actual properties of the thing, primarily those
fundamental properties that determine just how the thing could possibly

be usedé Affordances provide strong
Plates are for pushing. Knobs are for turnir§lots are for inserting

things into. Balls are for throwing or bouncing. When affordances are

taken advantage of, the user knows what to do just by looking: no

picture, label, or instruction needefp. 9)
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Most notably,Norman(1990) elucidates thaaffordancesare not solely derived from

the invariant or unchanging properties of the obmctool, but are also shaped by
perceived properties, that, ist knowledge or understanding of how the inherent
properties carpossibly be used.Once theperceivedand actual propertiebecome

unified, an affordance arises ascannectionthat holds between thentity and the
personthat is acting on thentity Cont rary t o Nor mandasgohn heory
and Sut her | asatbd(8005}); they denyphatuhere isanythinginnate in
technology that instinctively ensures learning. Instehey believethat effective

teaching and learning with technology can only come about when meaningful
integration of technology, pedagogy and contakes placevithin particular learning

environments.

Drawing fromwhathas beemrticulatedabove;the concept of affordancgsovesuseful

for the develognent of the LMS-TPACK instrument.In accordance witiNor man & s
conceptialisation ofaffordanceg1998) this studyconcurs that LMS affordances arise as

a connectionthat holds between the LMS and the educator that is acting on the LMS.
Affordancethereforecentres ortwo main features (1) perceived prpertiesof LMSs,

e.g. knoving how LMSs can or should be used tnhancepedagogy,content and
ultimately learning and (2) invariant properties olLMSs, i.e. the actual inherent
features tools and capabilitiesof LMSs, including their constraints SeeFigure 1,an
illustration of the applicationo f N o r congaptdadisation of affordancés LMS

whichrepresents useful approacto developing LMSTPACK.
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LMS-TPACK

INSTRUMENT
PERCEIVED PROPERTIES ACTUAL PROPERTIES
Knowledge or awareness the user has of LMSs, i.e. Invariant properties of LMS, i.e. the actual inherent
knowing about, knowing how to use the tools tools and capabilities including their constraints

Figure 1. Conceptof affordancegadapted fronNorman 1998)

In the nextsectionthe notionthat LMSs have affordanceis explored Theliteratureon
current uses of LMS§ including Sakaisuite(SAKAI, 2016, wasreviewed and malysed

to identify key propertiesr featuresand establishcommonthemesunder discussion.
From this analysishe differentLMS affordancesvere mappedo particular usesnd
placal in given domais. Mapping refers to the activity of representing connections
among the affordances &MSs, pedagogy and conterd taxonomy of Sakai LMS
affordanceswas framed to depict the arrangements of and relationghgpaeenthe
actual propertiesf LMSs, particularlywhat educators can dactions possibleyith an
LMS as a powerful teaching tadlhe taxonomy provides a description of each category

andserves as a mapping tool for the development of LIWIBACK.

It is arguedt h a 't an explicit formulation of LMS
knowledge of the different functional properties of L8tBatenable educatodgknow

howo of thedifferent featureshat might be used to support teaching and learniage

effectively. It is also believedhat any one affordance can offer both opportunities and

constraints.
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2.4LMS AFFORDANCES FOR TEACHING AND LEARNING : A
TAXONOMY ASA MAPPING TOOL FOR DEV ELOPING LMS -TPACK

The literature documents several prominent LMS featurescatsgjorises the ways in

which learning platforms are being used to support pedagogical actions.

Malikowski et al (2007) have identified five categories of LMS features for higher
education applicatiar(1) transmitting course content, (@eating classliscussions, (3)
evaluating students, (4) evaluating courses and instructors, and (5) creating computer
based instruction. Similarly, Griffirand Rankine (2010)arrangethe affordances of

LMS tools for academics into functional quadran{d) communication and
collaboration, (2) content and resources, (3) evaluation and assesanerfg) site
management. They acknowledge that differentiatbejween LMS teaching and

administation tools is no simple task.

For the purpose of this studihe researcher deemed it usdfulilluminate and define
categories and features associated with the Sakai LMS (s@iee Figure 2)These
categoriesare (1) content design, use and usee (2) interaction (3) web-based
instruction, (4) eessessmentand (5)site management and housekeepiaglescription

of eachcategoy is provided belowAlso see Figure 2.

24.1 Category 1: Contentdesign use andreuse

This category refers to the combined capabilities associated with creating, using,
reusing,storing and delivering digital content by meansrofL¥S.

Schramm (1977) believes that learning is shaped more by the contents in the learning
materials than by the kind of technology used to deliver instruction. Online content,
according to Cole (2000)must be appropriately designed to engage the student and
promote learning. Kana (2001) on the other han@rgues that even though it is not the
technology per se that influendesirning;particular attributes of technology are needed

to influence learning.
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In an analysis of the effects of LM®n university teaching practices, Coates et al.
(2005) found that these online platforms are simplifying the development of digital
study materials, making it possibledesign,structure and deliver virtual contefdven
though particular limitations arimposed by these systeniiss t amefable to develop

i nteractive web pages, upl oadJalkowdkietaht egr at e

(2007) Singh, Mangalaraj and Taneja (2010) abdbozy and Reynolds (2010)
highlight thatLMSs are commonly used by instructors to transmit course content. This
they claim is usually made available to students in the form of electronic word
processor files, PowerPoint presentations and HTML, fdad typically includes study
guides, course ouikes, exam examplesreadings and assignments as well as

lecture/class notes and multimedia files such as slides and videos.

Site Management & Housekeeping
Design/Layout
Modify/personalise

Draw from Learning Theories
Orientate/Carify
Align assessment, instruction and learning outcomes

Select instructional strategies

+ Customise Web-based Instruction | Faciltate
Undat « Scaffold
. e )
P ] + Direct

« [ntegratethird party software . Guide

* Team Approach + support strategies
+ Sequence

« Various forms of Interaction * Pace

+ Link/Connections

Actively engage Interaction

« Participate Affordances

* Discussions for Teaching &

+ Input/respond Leaming

+ Interactively engage + Crezte Assessments

Form ative and Summ ative Assessments

Submission and Marking/Grading

+ Design study m aterial + Feedback

) Uplo.ad Content Design, Use & * Tracking

+ Publish Re-use + Monitor

+ Post + Report

+ Export

+ Demonstarte Support

« Transform Open Distance Learning (ODL)
+ Chunk + Blendedlearning

+ Representation .

Flexible learning/flexible access
Student-centered learning
Student support

Authentic/real-life experiences

Prior knowledge

Provide for diverse student capabilities and needs

Figure 2: Taxonomy of LM&ffordancedor teaching andearning(adaptedfrom SakaiLearning
Management FeatureSAKAI, 201%
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In another study, Mlitwa (2007) observed hakese online learningnvironments
Asupport flexible storage and display opt
publ i shing S$imghehal.t(210,(pp302) ieport that LMS platforms allow

instrucors to post information about course supplementary materials, deadlines and

events to a course website by means of announcemehesyaan even send automated

email messages directly to the claddalikowski et al. (2007) demonstrate haMSs

allow eledronic data such as portfolio usage, statisticatks etc.to be exported out of

a central database atater used to generate predefined reports in various forrkats

example,data can be imported into word processor Excel spreaghees and the

fistatistical tools can show if students have viewed information that an instructor
transmitted or how students have interacted
Griffin and Rankine (2010) highlighthatLMSsa | | ow e d uesgn witssn t o
small, reusable chunks that can be independently reused r epur posed as ne
from semester to semester (p. 5I6nio (2003) found thatthe internetand related
technologiesand tools when used appropriately, can facilitate thensfornation of

content She claimghatteaching with networked technoleg means focusing on how

the different toolan beusedto teach across the curriculuifhis includes the use of

presentations demonstrationsand the application of games, simulationsmultiple
visualisationsand graphical representatioosline of obscureabstractconceptsas well

as combinng fitext, sound and colourful moving imagego provide challenging and

authentic content that wil. engage the stud

24.2 Category 2: Interaction

This categoryrefers to the assortment ofinteractive tools embedded in LMS
environmentsintended for connecting usersgreaing discussionsand structurng

interactionghat can contribute to learning.

Interaction has beerodumented as a vital componémeducatiorandis believed to be
key to effective learningHolmberg, 1995Moore, 1989. In distance education where
direct faceto-face contactis limited or nonrexistent,different technologiesincluding
LMSs, are used tofacilitate various forms of interactioto support andenhance
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meaningful learninge.g. interaction between studentstudent, studerecturer/tutor,
studentcontentand studentinterface (Anderson & Garrison, 1B, Anderson, 2003
Hillman, Willis, & Gunawardenal994) See Figure3, Anderso® modes of interaction
in distance educatiof2003)

Student-Student

t;

STUDENT

Student-Content Deep and Student-Academic
/ Meaningful N

Learning

CONTENT Academic-Content TEACHER

0 G

Academic-Academic

Content-Content

Figure 3. Modes of interaction in distancelacation(adaptedirom Anderson2003, p.133)

Lonn and Teasley (200%xplored the uses of LMSand found that these online
applicationscontaintools that provide for interaction among students and educasors a
well asamong peersTheypoint outthat LMS functionaliies areincreasinglyaffording

the varieties of online engagememeferred nowadays by studergsich as discussion
forums, blogs and wikisThis view isin line with Hillman et al. (1994)who considered

the interaction that occurs whenstudents manipulateand usethese intervening
technologies toic o mmuni cat e wi th t he content,
knowl edge with the i n9d3069.tor and ot her

According to Vovides, SanchezAlonso, Mitropoulou and Nickmans (20Q7these
virtual environmentgrovidefeaturesthat allow studentso participate insynchronous
and asynchronousnteractiors with their peers andwvith the educator Similarly,
Schroeder, Minocha and Schneid@010) claim that the interactive capabilitieof
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LMSs allow students taollaborae andlearninteractively More specifically, they point
out that blogs afford studentsopportunites to disclosetheir experiences and taffer
each other suppomvhichis particularly important in thabsence of fact-facecontact

in distance education

Northrup (2001)and Muirhead and Juwah (200#h) Woo and Reeves (200p. 16)

identify several function®of web-basedinteractionin the learning process, including
affording students opportunities to interact with the contamd to makeinputs to and

respond in the learning proceskleo (2005) notes that students who use the
collaborating features afonstructivistonline learningenvironmentsare more likely to
interactively engagen seelng out knowlel ge and i nf or makeiaron as

activepart in theirownlearningp r o c(p.9)s 0

2.4.3 Category 3: Web-basedinstruction

While the objective of any instructionapproach is to advance learning,LlaVS can be
used tocreate wekbased instruction aan alternative medium to enhancistance
education and to offer blended coutsas combine print, online, fag®-face and other
media (Morgan, 2003)Examples are given in the next paragraphd online

instructional strategies by applying the unique functionalities inherentlliv&.

Ally (2004) in Anderson (2008gncouragee ducat or s to fAtacitly or
principles of learning and how students d r before designingstudy materials for
distanceonline learning(p. 18). He claimshatdistance educators must be ableltaw

from sound proven learning theories such as behaviourism, constructansin
cognitivism when developing online learning materials. He also believes that when
designing online learning materials, any one or combination of learning theories can be
used as each holds own accounts of the benefits of using technology for teaching and
learning. Moreover, Ally argues thafi t select the most appropriate instructional
st r atteepnlimeseducator must know the different philosophies of learniag
strategieto motivate studentand cater for diverse needs and capabilities, facilitate
various forms of interactionand provide saffolding during the learning process
(Anderson, 20087.18 Collins, 19%).
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An instructional strategy such as scaffolding represents the integratimariotis
support strategies used to help students accomplish complexThsks. can be given
in the form of tutorials, hints and reminders, links and frequent feedbhacwell as
monitoring studentslearning Theseoffer powerful enhancements to thedeiag and
learning transactioriVovides et al (2007) point out thepowerful builtin features and
functionalitiesof current LMSsthat can provide for a wide range of scaffolding to
students onlineFor instance LMS capabilitiesallow educators to plugnto a vast
selection of supplemental materialshrough Rich Site Summary/Really Simple
Syndication (RSS) feeddn this way an educatocan direct and guidestudentsto
appropriateveb-basedcourserelated contento accessurrentnews, online publishers,

libraries, etcwithout having to visit the actual source or site (Singh.e2all0, p. 302)

Oliver, Herrington and Omar(1999 cautionthat while online learning environments

offer a popular and useful instructional mediumhe use of Ael ectr on
mat erials can easily conceal i Théymaintamt i on an
thatit is important at the onset of the design process to orientate students to allow for

free easy movement in the virtual learniggace. Ally (2004) in Anderson (2008)

highlights that a number obnline strategiesanbe usedhatenable students to process

the learning materials efficiently. These include

1 sequencingthe learning materials appropriately to promote learriiimgs could
take the formof simple to complex a s k s, a notion akin to
proximal developmenl978) Vygotsky highlighted the importance of support,
interaction and mediated learning and claimed that the help or assistance from a
more experienad knowledgeable other, be it a teacher or peer(s), can provide

the support needed to master complex tasks.

1 chunking or organising theontent e.g. spliting or brealkng thecontentup into

several smaller segments to facilitate processing

1 padng the learning sothat students are able tmove independently through a
course based on individual competencies or time availability naaster the

content
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71 linking or connectingcurrent meanings and context ahe new informationto
be learnt which can enhancdearning, particularly when the associations

between related information ameade explicit andecognised (Anderson, 2008)

24.4 Category4: E-assessment

This category describesmmd MS6s abi |l ity t-assessmgnppoactices mul t i |

used as a part of instruction to enhance the learning process.

Opportunities for assessing student understanding and mastery of content represent an
essential part of the learning proce#is.cleaty aligned from the outset, different
assessment strategies (e.g. formative, summative assessments) can meet a variety of

instructional and learning outcomes (Biggsl205hepard, 2000)

Malikowski et al. (2007) report that the LMS quiz generatorepresents the most
commontool utilised to create multiple assessments onl{eey. testsand quizzes,

surveys, selhssessments and timed assessmefisgse asessmentomprise

question poolsisuallysupplied by éxtbookpublishersand contain aariety of question

types that can be directly imported into the LM$hcluding closed/opeended
questionsfimultiple choice, matching, ordering, arithmetic, long answer, short answer,

fill in the bl ank, and tr u&entdies dow these s e 0 (
centrally host ed Ssystems all ow for t he el
assignmentsnlined  ( pSimilarly), Griffin andRankine (2010) highlight thdt MS s 6
automatedmarking capabilities enable prescribed commenotbe insertd into written

assignments beforearkedscripts are returned to studeotdine.

In 2003,Morgan examinedow a faculty in the University of Wisconsin utilised the

LMS to design feedback onlineeporing elementdikely to lead to sekcorrecton and
improvement They made use dhe LMSas a way to enhance the amount and wariet

of feedbackand to improve the promptness of feedback back to students. An important

feature ofthis feedbackwas the use of commenits the online grade bookJurado and

Pettersson (2011dn the other handound that LMScourset o ol s wer e fApri mar

to monitor and document t, whennnmdpulatadtan ben a | prc
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usedtoipr ovi de r e p or tAydint&irirkesa201d) g. ®838)xAdditionally,

Simonson (2007) repathatLMSsma ke it f ar easier to Atrac
(p. vii) and permit instructors toview and log system usadey uses, evens and
resourcegffortlessly(Sclater, 2008).

24.5 Category 5: Site managementand housekeeping

This category refers to the logistical and configuration activitezessaryor designing
and managingn LMS-basedteaching and learning environme#t particular toolset
servesas ameango structurethe platformfor learningeventsand tomatcha particular

or a combination of pedagogical theories.

According to Coates et al. (2009)MSs combine an array of administrationand

pedagogical tools teupport thedesignand delivey of online learning environments

Althoughthe onlinefeel andappearance of the system can be customibeg claim
thath L MSs are not pedagogically neutral tech
design, they influence and guide teackiig. 27) Vovides et al (2007) point outthat

current LMSs incorporata selection ofoolsthat allow instructorso a certain degret®

modify and personae thelook and feel of the online learning spabe another study
Alario-Hoyos and Wilson (2010) analysed theegration ofexternalthird-party toolsin

LMSs such ag~acebook, AutoCAD, Gl&nd DrGeo, andfound that the ability to

extend existing LMS platforms enhanced the flexibility and customisation of systems

as well assupported a wider range of learning situatic@sgffin and Ranking2010)

assertt h at designramd omgoing management of these online environmeass

| argely on the knowledge and skills of acad

With LMS applications available today is really simple to get course content online.
But as previously described in Category dnline content must be appropriately
designed to engage the student and promote learfiimg is why several universities
and collegesincluding UNISA implement a team approach to curriculum and learning
development For Oblinger and Hawkins (2006}he design and delivery of online
courses require several varied skilskills that arenot likely to be found in one

particular personAlthough academics who teach the programme are the ultimate
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0 o0 wn ag parb qf aeam theyare required tavork collaboratively withcurriculum

and course designenmsultimedia and software developel@)guage specialists, tutors,

etc. (UNISA, 2008, p. 4)Henry and Meadows (2008)atethatfithe expertise involved

in developingexcellentonlinecoursess s not optionad33. it i s esse

The taxonomy described above hightighMS affordancesparticularly as a powerful
teaching and learning toorhe next sectioneals withhow the affordances o& current
institutional LMS (myUNISA) arebeing used to support ODL

2.5HOW THE AFFORDANCES OF ACURRENT INSTITUTIONAL LMS ARE
BEING USED TO SUPPORT ODL

In 2006,UNISA adopted Sakai open source softmaradd to an already wide range of

learning resources being used (evglecconferencing, dallite broadcasts, DVDs)

Branded asnyUNISA, the LMS6 sapabilitiesare varied and include all the teaching,

learning and communication tools considered standard to most LMSs (Simonson,
2007).EssentiallymyUNISAoper at es as a p ronlimepmowsiofioE ngi neo
all administrative communication and support serdes including application,
registrationand library as well asteachingand learningactivities (SAKAI, 2016).

Several institutional policies including the ODL policy have been introduced to

stimulate the deployment ohyUNISA activities to encourageducatorsto use and

integrate and have an onlipeesencen myUNISA for teaching and learning.

Most modules have been assignady@JNISA module site on thanternet These form

an integral part of the teaching and learning environment at UNISA. Ongeof t
distinctive features omyUNISA is that it is continually being customised to provide
students with personalised teaching and learning in addition to administrative and
support services. The myriad of tools availableytUNISA range from simple content
creation, document uploading and resource delivery, to more sophisticated collaborative
tools such as discussion forums, blogs and wikis, in addition to online assessment tools

(assignment submission, automated online mgrkand eportfolios).
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Figure 4: Homepage omyUNISAportal where users logn with a unique username and password to
access specific course or module sites

Moreover,myUNISA is a potentially powerful to@ndrepresents a promising strategy
for UNISA to give expression to its ODagendaThis necessitatessercomingbarriers

of access to learningxperienced byreviously disadvantaged groups in South Africa
i.e. blacks, women, people with disabilities, scattered rural populations, theupdor
adultswho have missed out on opportunities to access higher educatkay.property

of the myUNISA LMS is its ability to overcomebarriers of time and spac&Vith
internetconnectivity, students withny devicecanlog onwith a unique username and
passwordsee Figure 4andinstantaneously andonvenientlyaccesdearning content,
administration and communication resoureesl get online help from tutorg4/7, 7
days a week (Black, Beck, Dawson, JinkDiPietro, 2007).

While studying at a distancéJNISA studentsno longerhaveto rely solely on print
basedlearning materialsthat would ordinarily be postedto them As an alternative
myUNISA provides studentsvith accessto a plethora oflearning resources e.g.
electronicstudy guides and tutoridetters and links themto supplemental course
related information in an array offormats e.g. audio andvideo animationsand

simulations,including access to OERs that are freely availalanytime anywhere
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from acrosghe globe(Unwin et al., 2010)As an institution of higher learnindJNISA
is concerneavith how best to increase flexibility of learning to provide for the needs of
diverse students.Flexible learningat UNISA includes usingmyUNISA to access

remoteor online study that catake placeanywhere, anyime.

In addition changing practices as a result wfyUNISA have made considerable
improvements possihlesuch asreducingor even eliminating the procrastinationof

interaction previously inherent in distance educatidrRegardless of geographical

location or time zonanyUNISA makes it possibléor studentgo link to the institution

and to interact with the lecturer electronic content and the LMS interface more

frequently, as well as connectvith other studentsOpportunities formyUNISA-

mediated collaboratioand engagement among students represent an important function

in distance educatioasitii s often perceived and experien
(Anderson, 2008, p. 222).

UNISA alsorequiresall teaching and learning interventionghether ICT based or not
to be carefully designedand implementedVindful planningof learning materials and
how the myUNISA LMS might bedesigned anthcorporated tgrovide supplementary
materialsand electronicsupportis thereforeextremely importantThis meanghat a
multitude of desigrelementqseeFigure 5)mustbedeliberatelyconsidered anfuilt in
to the learning environment if thegre meant to help educators facilitate, gudgahel
foster active and engaged learning experientls conditionis consistent with the
South African Qualifications AuthoritfSAQA) (2005) which claims that karning
design involves more than just contanstead it constitutes the plan intended aéfer
students a fair opportunity to attain the requiestningoutcomesThis approach to the
design and delivery of ODL programmes triesptomote access, qualignd support

with the expectidon that students can succeed.
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Figure 5: Elementdor effectivelearningdesign(adapted from
Collins, 1996 and SAQA2005)

In view of the above,hie researcher can therefore conclude thgtUNISA LMS
affordances cammeaningfully support ODL teaching and learninglowever, other
researchera/ho examinedhe application of LMSfound that while educators ansing
LMSs, many challenges are encounter8dme of thekey constraintsand challenges
associated withthe pedagogical integration of LMS are explored in the next

paragraphs

2.6 CHALLENGES ASSOCIATED WITH THE PEDAGOGICAL
INTEGRATION OF LMS s

While the unique inbuilt functionalitiesof LMSs offer exciting newpossibilitiesfor
teaching and learninghey pose challengs as wellBlack et al. (2007suggesthatthe
integration ofan LMS in the teaching and learningnvironments inherently complex
for educatorsCzerniewicz and Brown iMlitwa (2007) attribute this complexityto
educatorsvho feel they do not havesufficienttime availableto engagewith the system
and pedagogyMorgan (2003alsoargues thatthe senseof LMS applicationis that itis

i t i-comsuming, inflexible, and difficult to usfJsers]resented the time required to
load and reload course mater@als ( p. 3) .
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In spite of the large application and growth ld¥1Ss, Bri, Garda, Coll and Lloret
(2009)found that several of the available tootse not beingitilised as lecturers lack

knowledge of LMS. Vovides et al. (2007) claim that despite the potential of EMS

scaffold learning, the integrated features of L&t make multimedia representations
possibleare being underutilised. Theyeport thatmany educators still represent the
content in text format only and grdmate ft hi s

student interactivity, engagement with the

Additionally, Vrasidas (2004) poistout that LMS arebeing utilisedn very inefficient
ways He states thateducatorsoften use LMS to upload content onlinevithout
employingany sound pedagogighilosophies This he saysis largelyas a resulbf
educator8 | ack of k n o wésigndrgl ¢each ontine colrselingh et ab
(2010, p. 299)describethe application and use ofppropriateonline toolsas an
overwhelming chore for many educators.They attributethis mainly toeducat or s 6
perceptiblelack of knowledgeof the interactive features of LMsSand of the online

tools

Moreover,Cantand Bothmg2011) discoveredthat while some ODL educators hardly
ever use the institutional LM$®thers use it to a limited extent onfyher findings offer
numerougeasonsas towhy educatorgeel challenged(1) not sufficiently trainedin the
use of the LMS(2) lack of practical handsn experience(3) lack of availability of
time to spend on the LMS4) see no value in applying the LM&nd (5) limited

knowledgeand not being aware of the full capabilities of EihS.

In light of these challengeBlack et al. (2007passertthat it is essentiathat educators
develop acertain breadth and depth of knowledge that wslhipport a balanced
understanding of the issueslaing to theadopton of LMSs. Comparable research by
Coates et al. (2005ecommend that educatorsregardless of experience and context,
need tobecome skilled in different forms of online communicatm conversant with
thelatest flexible learning provisigmndeven fabricate new online personalities as well
as acquire an understanding of justime learning.Chua and Jamil (20128mphasise
that educatorsneed to develom professionalknowledgebase including technology

knowledge which is an essential skilfor technology integration in teaching and
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learning.Mishra and Koehler (200§)roposethat educators requiré PACK to be able

to teachsuccessfullyusing technology.

Having discussedsome of the key challenges associatedth the pedagogical
integration of LMS it has become evident thadweators need tonot onlybe proficient

in LMS usagei.e. knowingabout theinherent features of the LM®ut alsoto know

how and whento integrate LMStools appropriatelyfor teaching and learnind.his
meanshaving to purposefully think and act withegardto integrating LMS asan
instructional tool. The next section presentsTPACK as an analyticatheoretical
frameworkthat will be used as a lens to determine what ODL educators need to know in

order to integratan LMS appropriatelyasateachingool.

2.7 THE TPACK FRAMEW ORK

In order b identify and better understanthe specialsed bodies of knowledge

educators need fanaking pedagogical choices witkgardto integrating LMS asa

teachingtool, this studyengagedand adapted Mi shra and Koehl
pedagogical md content knowledge framewofR006)

The idea thateducatorspossess speciatid bodies of knowledgea category of
professional knowledge distinguishable from other knowledge constrsiatet new.
MishraandKoehler (2006 )credit Shulman (19861987 as being the first to introduce

the idea ofpedagogicalcontent knowledge (PCK) by engaging in the study of
knowledge growth in teachingss shown in Figure 6 he construct of PCK comprises
content knowledge and pedagogical knowledge and is representdtithe kind of
knowledge that separates the expert teacher in a particular content area from the content
expert. Shulmar§1986) assertghat historically, content knowledge and pedagogical
knowledgewere dealt with in isolation as independent knowledge constidets of

the opinionthat crucial to these knowledge structures is the consideration of the
relationship betweersubject mattercontent and pedagogyEducat or sd knowl
structures progresly evolve and change over timEducators gradually develop
essential skills to transform subject mateerquiring the techniques to represent it and

to make it accessible to students (Shulman, 1986).
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Pedagogical Content Knowledge (PCK)

Pedagogical Content
Knowledge (PK) Knowledge (CK)

Figure 6: PedagogicalContentkKnowledgegadaptedfrom Shulman1986)

Shulman incorporated PCK as a distinctive category of knowledge within the
knowledge base of educatarseded to facilitate learning.ccording to himgducatord

knowledge basencludes three categories ofontentknowledge (a) subject matter

content knowledggb) PCK and(c) curricular knowledgeogether withfour additional

categories namely (d) pedagogical knowledgge) knowledgeof students and their
characteristicgf) knowledge of educational contexéd(g) knowledge ofeducational

goals and purposes (Shulman, 19&@9ntainedn Sh ul man é s ofdcarscalari pt i on
knowledge (1986) is an understanding of thearious tools and materialssed for

instructioni n c | utltealtergativé texts, software, programgual materials, single

concept filmsJaboratory demonstrations,6ri nvi t at i @ pslO)t o enqui ry

Despitethis notion Mishra and Koehler (2006) describ8 h ul ma n 6 sstru@t&K c on
limiting, not explicitly examiningdigital technology and itselationship to pedagogy

contentand studentsAccording to Mishra and Koehl¢R006),PCK in its initial state

does notovertly explain how educatorsitilise the affordancesof technology to

transform content and pedagogy for studeNtsvadayswith the continual growth and

application ofLMSs as the preferred technology i©DL, Shul mandés PCK co
need to be expandedto capture some of the essential qualities of teacher knowledge
required foflLMS] i nt egr at i o Mishrar& Koebler,2006pn191d) (

In recent yeargncreasingattention has focused on the issue of what educators need to
know to be able to teach successfully using.MS (Arinto, 2013 Lorusso & Sisto,
2013. What has becomevidentis that simply introducingn LMS in an ODL context

will not automaticallylead to effective teaching with the LMS.Clark (1983)in

(Anderson, 2008tlaimsthat technologes aremerelyvehicles that deliverinstruction
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and cannotin and of themselves influencéeaching Instead as a powerful tool,
technologycan be usetb reconstructthe subject mattdfrom thee d u ¢ akhowledges
and understandingsf the conteninto contentfor instruction.Bates (1997) stasghat
At he promi se odoesma mecessarityltheaddd ogegrnirgy,snor does it
guarantee that technology will be used in these wgy94).Rather, it is theleliberate
and intelligentpedagogicalvays in which technology is usedand not the technology

itself, that suppod open learningin other words, teder knowledge is needed.

Mishra and Koehler(2006)b ui | t o n m&rhidebhah RCKO expandingit to
incorporate an additional elemente. technologal knowledge which has brought
about the representation of new construtéshnological pedagogical knowledge or
TPK, technological content knowledge ®CK, etc.). Thus the TPACK constructis
conceptualised as a complaxuated form of knowledge deeply embedded in the
interactions of technology, pedagogy and subject matetent. It is argued that
TPACK, as a theoretical tool, assists with identifying the composite knowledge

conceptgarticularly agheyrelate to the process of LMS integration.

The model identifiesand considers hr ee mai n ¢ o mp oknosvledges o f
technoloy knowledge (TK) pedagogicalknowledge (PK) and content knowledge

(CK). Each of these knowledge constryas shown in Figre 7, are scrutinied in
isolation but in addition the modelalso emphasiseshe importance othe intricate
relationship, interactiors and overlapping that exists between these constructs as they
come aboutwithin a particular context{Koehler & Mishra, 2009) The TPACK
framework highlights and differentiates between seven knowledge constlisctsssed
below.

TPACK Constructs

2.7.1 Technoloy Knowledge (TK)

Technoloy knowledge is used to define knowledge of everyday conventional

technologies such as pen and paper, books, dblalkboardsandoverhead projectors
as well as knowledge dhe latest technologiesuch ascomputers, thenternetand
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digital video Koehler & Mishra, 200B6; Mishra & Koehler, 2006;Schmidt et al,
2009). It encompasses knowledgk tbe hardware and software, knowing how to
manipulateand apply particular toolendthe ability to troubleshodechnical problems

as they arise (Angeli & Valanides, 200d9jshra & Koehler, 2005 While basicTK

may simply implyan awareness of the existence of particular tools, Koaht#ishra

(2009 define a more advancenhasteryof technology necessary for information
processing and communication. For theffaency in educational technology means
knowing how to operate technology and being able to discern when technology can
support or constrain the attainment of educationalsg@ax, 2008 Koehler& Mishra,

2009).

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological Te%‘gﬂgﬂcal
Knowledge Knowledge
(TCK)

Technological
Pedagogical
Knowledge

Pedagogical
Knowledge
(PK)

Knowledge
(CK)

Pedagogical
Content
Knowledge
(PCK)

Contexts

Figure 7: Technological Pedagogical and Content Knowledge (TPAGK)ework(reproduced by
permission of the publisher, © 2012 BRACK 2016

2.7.2 Pedagogical KnowledgeRK)

Pedagogical tkowledge describes fithe collected practices, processestrategies,
procedures, anchethods of teachirigghat promote student learninidehler & Mishra,
2005, p. 133) PK also incorporatesknowledge about the aims of instruction,

organising andmanagng the teaching spags), designng and implementing study
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material/lessos) as well as strategies forassessing and monitoringtudensd
understanding(Koehler & Mishra, 200B6; 2009. Educatorswho demonstrag an
understanding dfiow students learareknowledgeable abouhe ficognitive, social, and

devel opment al theories of | eaadsmowevgleneend how
of PK (Mishra & Koehler, 2006, p. 1027Ekven thoughnot explicitly linked to any

specific technologyimbuedin PK is theuse ofvariouspedagogical strategiesich as

scaffolding motivating studentsand checking for understanding and misunderstanding

(Angdi & Valanides 200).

2.7.3 Content Knowledge (CK)

Content knowledgeefestok nowl edge about fit heleasnedof ect ma
t a u dKoehler& Mishra, 2008, p. 133) andepresent§it he amount and org
of knowledgeper se in the mind of the e a ¢ Bhailman, 1086p.9). CK characterises

an awarenesf the curriculum and the ability to recognisdnow particular content

connects to other courses/subject ardaentails a graspf and familiarity with the

facts, concepts, theories, techniques and procedcasegell asan understandingf the

rules for determining what constitutes legitimate knowleidge given subject domain

CK furthermoreimplies being conversanwith the full selection of materials for that

instruction i.e. alternative text, software applications, visual aids and demonstrations

and understandingvhy specific topicgaughtin a given disciplineare deemedcentral

(Shulman, 1986 Educatorsvho lack these understandings can misrepresent the subject

matter and misinform and mislead studeMsstra & Koehler 2006)

2.7.4 Pedaogical Content Knowledge (PCK)

As discusseckarlier, he construct of PCK wapopularisedby Shulman(1986) to

emphasse theblending of pedagogy and conteRICK represents particularkind of

content knowledgandcharacterissan understandinp hat @A goes beyond kn
subject matterperdeo0 € subj ect matteé k babbdesthege f or

aspects ofantentmostg er mane to i t9 teachabilityo (p.
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Mishra and Koehler(2006) concur with S h u | meoncépsualisationof PCK as

Aknowl edge of pedagogy that i's apgplicabl e
102).Key el ements in Shul mandducahtnomepgeual i sat
of the likely preconceptions and misconceptions students of different ages and diverse
badgroundsmight bring to the learning experiencehis includesan understandingf

the corrective conditions necessary to reot
misunderstandings about the conteas well as knowledge of the full range of

treatments and interventions available for addressing misconceptions and unique

circumstances and fosieg meaningful learning.

Included inS h ul ma n dien ofdPCkKis theggransformatiorof content forteaching

He claims thaficomprehended ideas must fbensformede i f t hey are to be
[a] process wherein one moves from personal comprehension to preparing for the
comprehension of ohis ransfarndatioindcOsBitdtes blend orl 6 ) .
arranging of several processescluding the mindful selection andpreparation of
contentfor teaching knowedge ofinstructional strategieshat fit the contentand
decoding andknowing how toflexibly adaptand tailorthe contento meetthe diverse
characteristics obtudents(e.g. age, languagegender, culture, prior knowledgend
abilities) andfit the needs a$pecificindividuals orgroupsof students (e.g. disabilities).

In addition PCKinvolvesunderstanding why students fiodrtainconcepts/topics easy

or difficult to learn, and entails knowing how to structure chunk and sequence
instructional material e.g. design and packearning material/activities for better
teaching (Shulman, 1987).

Moreover, PCK necessitates thinking through tlententi contemplating and

identifying alternativetechniquedo representhe content in multiple waythat make it
understandablgo students byu si ng Apower f ul anal ogi es, i
explanations, andemonstrations(Shulman, 1986p. 9). Educators whd&now how to
establish | inks bet wereaHife sxpenieheesnanthetconfemti or Kk n c
and who are skilled in making connectionsbetween variousoncepts, topics and
moduleswithin the same or other subject assdemonstrate evidence BICK (Koehler

& Mishra, 2009;Mishra & Koehler, 2006Shulman, 1986)PCK is of particular interest

as itrepresents unique domaiof teacher knowledgéor teaching and isegarded as

36



At he c at lkgydao distinguiststhe understanding of the content specialist from
that of t hShulmae®&/p.Bgueo (

2.7.5 Technological Pedagogical Knowledge HK)

TPK refers toknowledgeabout(contentfree) pedagogical strategiasd understanding
how teachingmight be transformed as a consequence of using certain technologies
(Koehler & Mishra, 200B; 2009; Mishra & Koehler, 2006)I/PK aimed atsupporting
pedagogical goalsimultaneouslyinfers (a) an awareness of the range of toalsat
exists (b) knowingwhenand howto deliberatelyselectandapplytools fit for a specific
instructional purpose and (c) being conversantwith the pedagogical constraints and
affordancesas they relate tparticularteaching designs and techniquEsr example,
educators wheandecice on suitablesoftwarédtoolsto fostercollaborationandmaintain
and monitorstudent recordsclassmarks and online discussionddisplay evidence of
TPK (Koehler & Mishra, 2009 Mishra & Koehler, 2005 They suggestthat TPK
becomes criticaéspeciallywhen repurposing webased technologies for pedagogical
purposes Modifying and customisg technologiesfor teachingrequire adaptive,
creative, forwardooking educators who are ready to go beyond familiar uses of

technology

2.7.6 Technological Content Knowledge (TCK

TCK describesthe knowledge associated withbeing a subject specialist (free of
pedagogicalstrategiey and understandinghow the nature ofthe content can be
transformed byapplyingtechnology(Koehler & Mishra, 2006, p. 134).It refers toan
awareness of the range aippropriate software and tools that can support the
representatiorof particularcontent knowing how particular technologies can support
andhamperthe kinds of conterthatcanbeillustratedandbeing able taecognie how
certaincontentchoicescanrestrictthe kinds of technology that can bepplied(Koehler

& Mishra, 2009, p. 65) For example,the latestweb-basedtechnologiesincluding
simulation andsubjectspecific softwaresuch asGeometer Sketchpad, AutoCAD, GIS
andthe use oLMSs, make virtual reality accessible tstudentsThroughimitating and

mimicking phenomenasimulation software transformsthe content Not only does
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technologyafford students newer and movaried forms ofrepresentation (e.dext,
sound, colourgraphicsand modelg but it also offers greater flexibility in navigating
acrosanultiple representationd.ikewise whenstudents actively engagenacing both
on and with technologythe very nature of learning beingtransformed(Mishra &
Koehler, 2006.

2.7.7 Technological Pedagogical Conterkk nowledge TPACK)

TPACK is defined as a deep understanding of the conifgexand nuances that
underlie thepedagogical integration of technologgdcharacterissgood teaching with
technology. It is described asa situated form of knowledgea distinct class of
knowledge that emerges fromthe interactiors among andbetween technology,
pedagogy and conter{fKoehler & Mishra, 200). It also denotesthe flexible and
mindful linking and navigating between technologedagogy, content, students and
the contextand understandinghe dynamictransactionalelationshig between all the
components (Koehler & Mishra, 2005Moreover,Mishraand Koehler(2006) define
TPACK as

an understanding of the representation of concepts using technologies;

pedagogical techniques that use technologies in constructive ways to

teach content; knowledge of what makes concepts difficult or easy to

learn and how technology can help redress some of the problems that
students face; knowl edge of studentsodo p
epistemology; and knowledge of how technologies camsbd to build

on existing knowledge to develop new epistemologies or strengthen old

ones (p. 1029

KoehlerandMishra (2005; 2005 claimthat TPACK canbe developedleachers can
explicitly learn how tointegrate technology for teachinglowever, his necessitates
teachers to experiencas studenisthe varieties of learning environments that can
facilitate and enhance learning through purposeful application of technolbgy.
maintain thalfTPACK canfunction as a analyticallensfor researcherfor studying the

development of teacher knowledge abthg integration of technology for teaching.

38



Additionally, they suggeghat theTPACK framework can be used asonceptual lens

to help identify the constructeentioned above

Accordingly, ODL educators may requineore advance&#nowledgewhenintegraing

an LMS as a teachingtool. Griffin and Ranking(2010) arguethatit he desi gn ar
ongoing management of these environments rest largely on the knowledge and skills of
academictsaf f 0 (Tpereford thi$ 3tudy suggests that ODL educatoeed

TPACK, aspresentedrom the ideas of Koehleand Mishra(2005%; 2005b; 2009);
MishraandKoehler Q006) to teacheffectivelyusing a LMS. Corresponding witlthe

development of TPACKthis study introduces the LMSPACK framework for

assessing ODE d u c aknhowledg@as itrelatesto LMS-augmented instruction

28 CONCEPTUAL FRAMEWORK AND DEVELOPMENT

From TPACK to LMS-TPACK

This section presents the conceptual framework usétisrstudy. The main objective
of this research was to develop a new instrument for asse€sidg educat or s o
perceived LMSTPACK. The results were used to test the validity and reliakolitthe

instrument

The LMS-TPACK model is theorised as a strand of TPAQKe PCK construct of
Shulman (19861987) and Mishra and Koehler (2006Qescribed earlier, functions as
an initial conceptual basis for LMBPACK. Thus, agepresented in Figure TMS-
TPACK consists othe dending ofcontributing TPACKknowledge bases, namely (1)
technological knowledgar( this instance limited to LMS knowledggR) pedagogical
knowledge and (3) content knowledge.

In developing the conceptual framewpikis argued that knowledge about BMS
cannot be treated as though it is confeseé. Insteadeffective LMSbased teaching
requires an understanding of hawe LMS relates to pedagogy, content and the
educational context. Thus knowledge abthé ODL context in which teaching and
learnng takes placavas addedtaking into accountesearch findings from previous
studies with ODL educators (Arinto, 201@ant& Bothma 2011; Lorusso & Sisto;
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2013). These findings suggest that educateten teaching witlan LMS, draw upon

their knowledgeand experiences relating to the intricacies @odkingsof the distance

learning context, including thgolicies and principles that govern ODL such as focusing

on removing barriers to access learning, fostering student centredebgingaware

of thewider national and institutional educational goals. Knowledge@f contextual
conditions also comprises an understandinf educat orsdé personal
makes f o r 6goodd di that B,,ha can falimth orrindibit effective
distance teaching.

Pedagogical Content Knowledge (PCK)

Pedagogical Content
Knowledge (PK) Knowledge (CK)

LMS Knowledge
(LMS-K)

Figure 8: PCK constructs as an initial conceptual basis for LWBACK

Briefly, in the initial LMS TPACK model, depicted in Figu& are the following

LMS knowledge (LMS) generally encompassdaowledge about the LMS, i.e.
knowing howto manipulate and apply a variety of LMfased toolandthe ability to

troubleshoot tehnical problems as they arise.
Pedagogical knowledge (Pkgfers to a wideange of strategies, practices and methods
of teaching that facilitate student distanlearning as it applies generally across

different subject domains.

Content knowledge (CKjncludes knowledge of the curriculum, facts, concepts,

theories, technigueandcentral topicsand the ability taselect content for teaching that
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mees the requiements and standards of accredited professional badigésroader

educational goals.

Similar to the conceptualisation ddhulman (19861987 and Mishra and Koehler,
pedagogical content knowledge (PCBnphasises the blending of pedagogical and
content knowledgelt includes knowledge of the students and tlebaracteristicsthe
likely preconceptions and misconceptions students bring to the learning sitradiam
understandingdf the full range of materialsfor instructionor tools of the tradee.g.
different textsyvisual and audio tool€Extending PCKto incorporate LMS knowledge
has brought about the representation of three additional new consteictdMS-PK,
LMS-CK and LMSTPACK, as repremted in Figureo.

LMS Technological Pedagogical Pedagogical Content Knowledge
Content Knowledge (LMS-TPACK) (PCK)

/ Pedagogical Content Knowledge \
AN\ ‘

Knowledge (PK) (CK)

LMS Pedagogical

Knowledge (LMS-PK) LMS Content
onten

Knowledge (LMS-CK)

ODL Context

Figure.9: LMSTPACK

LMS pedagogicalknowledge (LMSK) refers toknowledge (conterfree) about the
tools and functions of th& MS and understanding how they might be used for
instructionalpurposessuch aseing able to use the LMS to design multiple forms of
feedback online Examples areincorporating announcements, automategiviSs or

comments in the grade book.
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LMS contentknowledge (LMSCK) describes the knowledge associated with being a
subjectspecialist (free of pedagogical strategies) and understandingheoisMS can

be used to teach arablster thecontent and howthe nature ofthe content can be
transformed For example, running an online video or simulatiom the LMS is

different from reding printed text.

LMS technological pedagogical content knowledge (LMSTPACK) can thus be
described aghe manner in which knowledge about LMS tools, their pedagogical
affordances, pedagogy, content, students and the ODL context are Spdthet an
understanding ohow to represent and formulate particulamaepts This entails
knowing how to use¢he LMS to provide multiple alternative forms of representation,
making it more accessible to studeritgyingknowledge of instructional stragees (i.e.
scaffolding, chunking, pacing, etc.) and using the LMS in any one or combination of
ways to teach contenbaving knowledge of difficult or easy concepts and usihg

LMS to provide remedial actions artd support students who encounter leagnin
difficulties, knowingst udent sé pri or knowl etheggMMStand
link to existing knowledge, context and the new knowledge to be learnt, making the

associations explicit.

LMS-TPACK is conceptualised as a unique body of knowledgeritztes an ODL
educator knowledgeable and competent to design and teachLiM& environment.
The researcher is of the opinion that laMS is not simply a tool for disseminating
contenf but that it can be used as a cognitive tool to provide student®pptbrtunities
to engage in a flexible blended learning environment. Finally, IIM38CK is viewed
as beingan emergenform of knowledge that is constanttievelopingand evolving
over time. The red quad arrow in Figu@esuggests thatvith years ofteaching
experience educat@d MS-TPACK canexpand andchange as they become more
experienced and competent in teaching with the LKAS.the other handhé blue
knowledge funneprovides av i s u a | repr esendgjameyolhe widé an
top illustrates the mix of various forms of knowledge aythbolsesthe connection
and unitythat emerges among and between the LMS, pedagogy and cditeiibe

or pipelike structure is used to guide the knowledge growth process from initial
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awareness to LMSPACK (the blue arrow emerging throudgiire small openingn an
ODL context

29 MEASUREMENT OF TPACK

Sincethe work ofMishra and Koehle(2006) educational researchers worldwide have
expressed interest the TPACK frameworkWhile numerousefforts have increasingly
turned to measuring TPACKesearchers have pointed out the need to develop valid
and reliable assessment methods and instruments for measuring TPACK to better

understand teachersdéd knowl edmest apgroadhesi nf or m

Current surveys tend to focus on measuring @nel inservice teachers, reporting their
perceptions on or competence in TPACK, focused on specific technology (Angeli &
Valanides, 2009; Lee & Tsai, 2010), pedagogy (Camial, 2011) and context
(Archambault & Barnett, 2010; Arinto, 2013)0 date a wide range of instruments
have beerdevelopedi.e. operended questions, performance, intervigalsservatios
andselfreport surveysThe focus of thisiextsectionis restricted tahe analysisof the
development and application of se#fport survey instrumentsvhich havebecome a

popul ar means to assess teachersé TPACK

Mishra and Koehler (2006) were the first to construct a survey insttumeneasure
TPACK. The surveyconsisting of 35 items (33 Likert scale items and 2 shostver
guestions), was administered4daculty members and 13 students, who completed the

survey twiceonce at the beginning and once at the end of the semdsgégrembarked

( Di

on tracking changes in teacherso6 percepti ol

an individual and group level. Although they found subjectschanged from viewing
technology, pedagogy and content as autonomous constructs, their resuftst are
generalsable to other content areas and contexts as the survey was designed exclusively
to document specific course experiences (Schmidt,e2@)9).Moreover, hey failedto

report on theeliability and validitymeasures.

In an effort to develop a more reliakded validmeasure offPACK; Schmidt et al
(2009) <created an online survey entitled
and Technol og y-item survdylassessea all seivea [TPATIK subscales of
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124 elementary and early childhood preservice teachers with regard to different content
areas. Several steps were employed to magirontent validityi.e. literature review,

drawing from existing instruments and having experts review the item pool. Internal
consi stency reliability (using Cronbachos
corstruct and ranged from .75 to .92. Owing to the relatively small sample size (n

124), partial exploratory factor analysis (EFAas performed only on CK, PK, PCK,

TCK and TPACK.

In Taiwan, Lee and Tsai (2018)rveyed 558 elementary to high school teachEnsy

created a new instrument called TechnologRedlagogicalContent KnowledgeWeb

(TPCK-W) to measurd e ac her s 6 -effcacyie TRCKEW and asdeds their

attitude towardveb-based teachinglheir initial questionnaire contained 6 scales, i.e.
web-general, web-communicative,web-pedagogicalknowledge (WPK),web-content

knowledge (WCK)web-pedagogicaktontentknowledge (WPCK) andttitudes toward

web-based instructianTheir factor analysigproducedfive factors, with WPK and

WPCK scales loading as a single factor. The overall internal consisteasy96. In
addition, correlation analysis examined th
self-efficacy in TPCKW, their attitudes towardaeb-basel teaching, web experience

age and teaching experience.

In a further attempt, Chagt al. (2011)developed a pedagogpecific instrument and
explored how the contextualisation of items in a TPACK instrument (TPACK for
Meaningful Learning) enhanced construct validity. The online survey adapted from
Schmidt et al. (209), Koh, Chai and Tsa{2010) andChai Koh and Tsai(2010)
represented all seven TPACK constructs. The initial instrument contained 36 items and
was administered to 336 Singaporean primary and secondary preservice teachers. Given
the context, CK items were separated into two construetdirst teaching subject and
second teaching subject. PK items were designed to focus oiwlireeted and
collaborative learning, while TPK gave attention to constructivist teaching methods
supported by technology. The EFA confirmed the eight constascput forward by the
contextualised model. Internal consistency was calculated for each TPACK construct

and ranged from .84 to .94 and overall rel i
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Seeking to provide empirical evidence for the TPACK framewankadditionalstudy
wasconducted by Shinas et al. ( 2Prds@ice These
Teacherso6 Knowl edge o fof SChenatcehail. (2@09) sorexplord e c h n o |
the existence of the TPACK constructs. Using the responses from 365 preservice
teachers irthe United States, EFA was conducted to isolate the constructs underlying

the items on the validated instrument of Schmidt et al. (2009). Internal consistency for

the 47 items measuring TPACK was found to be reliavih Cr onbachés U =
which was inline with the scores reported by Schmidt et al. (2009).

More recently, PamykErgun, Cakir, Yilmaz and Ayag015) developed a TPACK

instrument to investigate relationshipstweenthe TPACK constituentand explore
preservice t eac hrthesvd@riouk TPAGK centpgnents! SeveralIsteps i

were undertaken to ensure content and construct valisigjuding an extensive

literature review and expert judgement. Data collection and data analysis were carried

out in two phasesFirstly, with 147 preswice teacher responsdsFA was computed

and reliability estimates calculated for each factor and the instruiecdndy, data

from 882 preservice teachers were analysed witlstractural equation model.

Reliability analysis revealed that each TPACKnhstuct had a high alpha coefficient
ranging from 0.76 to 0.95 and for the entir

Generally, it appearnhatresearchers are able to identify the seven TPACK factors with

varying levels of specificity for the technology, pedagogy ematent areas employed.

Despite the popularity of TPACK research, Cavanagh and Koehler (2013) are
apprehensive about the techniques being used in the measurement of TPACK. They
suspect there are fnNsever al ar easdingthe t heor i
press for measur ement o (p. 129) . First ar
TPACK (how we know it exists). Second the lack of precision relating to the

objective ofthe measurement oFPACK. Third is the selection and application of
measu e ment varieties and techniques. They re
of establishing the wvalidity of t hsoretica
more, they suggest thatresearchers by outlining measurement principles and

techniquescanensure a valid reliable measurement of TPACK.
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210 SUMMARY

In this chapter the core terms that underline modiyopen, distancande-learning
were definedjncluding the notion of affordance€entral to this reviewere UNISA
policy and conceptionshat shape existing institutional teaching practice within the
context of this study.Additionally, the literature reviewed LMS affordances for
teaching and learning, how the pedagogical affordancdbeomyUNISA LMS are
currently being used to supporDQ and constraints associated with the pedagogical
integration of LMS Mi shra and Koehl!l er owas infoduweed K  f r a me
Furthermore the conceptual frameworkwas representedas a next stepn the
development ofanassessmernmstrumentas it relatest®@ DL e d u percdptonss 6
knowledge and skills i.e. their LMS, pedagogical and content knowledge for
meaningful online teaching in a developing country, in a transitionorgext. The
main objectivefor reviewingearlierTPACK research was to assist the researcher with
the development of a new instrumelntthe next chapter, measurement development is

explained, and the isssief validity and reliabilityaredealt with speically.
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CHAPTER THREE

MEASUREMENT DEVELOPMENT

3.10VERVIEW

A primary objective of this study was to develop a new instrument for gauging in
service ODL =educat or s 6TPACK.rAc wldtand melgble o f t he
measuremernhstrumentwasvital to this scientific endeavour. Clark and Watson (1995)

assertthat trustworthy measurement ought to be a chief goal of sound scientific
research. They claim that val i d measur en
differentiating psychology as a sciencerfr other, nonscientific approaches to the

anal ysis of h u ma n MdMilam aandi Schumather ((2010) d&fihéd )
measurement as the practice of assigning numbers to things or events with the aim of
uncovering the differing degrees of the trait besmpessed. DeVellis (2003kes
measurements a necessary pursuit of science, that as scientists we often acquire
knowledge about people, entities, occurrences and processes by observing and by
quantifying them. Heecommendd h a t we fime as whicek we have at hi ngs

scientific interesto (p. 2).

Educational research often strives to describe or measure abstract caisefksown

as constructsCronbach and Meehl (1955) describe a construct as "some postulated
attribute of people, assumed to be eefed in test performance” (p. 13&reswell

(2012) defnea construct as fAan attribute or <chalil
gener af(p 1lWaBooexamplegeducatosd perceptions ofconceptual constructs

such as LM&, CK, PK and LMSTPACK derived from theory cannot be directly

observedor measured. This is due to the latent rather than manifest nature of various
abstract constructs or phenomeihatent variables more commonly referred to by
guantitativeresearchers as latesdnstructor factorsar e fAvari abl e rather
ithat i s, some aspect of It such as its
2003, p. 14).In other words, ltey can vary withregardto time, place, persons, or

combirations of these factors or several other factors.
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In an attempt to reveal theoretical construetscale asa measuremeninstrument
serves as a means of collecting data witieect observation is not adequat®eVellis
(2003) maintains thain cases irwhich we are unable todepend on behaviour am
indicatorof abstraciphenomeas, it canbe helpful to evaluatand inferthe construct(s)
by way ofa purposelyconstructedandacceptedcale.He goes on to say thatommon
measuremennstrumentused when studying psychological and soca@istructss the
questionnaireand thelatent constructsof interestform part of thewider theoretical
framework In addition a neasurement instrume(e.g.questionnairgis, as acollection
of items or statements, intended to more accurately revealiffeeing levels ofthe

latent theoretical constructhat is to say, they are scal@keVellis, 2003).

An essential constituent of objective scale development necessitatesviedepeesto

pay speci al attention to an instrumentaos
(1995) mention that it has become routine practicethat publishable assessment

instruments arexpectedo bevalid andreliable DeVellis (2003)emphasisethatif the

Il ssue of validity and reliability is disr:¢
exploit[thg t heor yo but mi g ht al so fAreach errone:
misrepresenting what a scale measurele explains a disturbingly commenmactice by
researcherswhichi s t o conclude that Afsome construc
theory is inconsistent, based on the performance of a measure that may notheflect

variable assumedo (p. 11).

Likewise it would be an oversight to assunimt just because a new instruméas
beendeveloped, its results are valid. McMillan and Schumacher (268th@that new
locally developednstruments which have no prior use or reviews by other researchers
need to beassessedThey stressthat when researchers develop nemeasurement
instruments, it is imperative to gather appropriate evidence for validityediadbility

andto reportsuch evidence.

3.2VALIDITY

Validity is thejudgementthat an instrument (in this instance a seffortquestionnaire)
actually measures what it set out to measure theoretiddibgsick (1995)defines
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validity asian overall judgement of the degr

rationales support the adequacy and appropriateness of interpretationgiamsl @n

ee

t he basi s of t est scores andMcMillamemd modes

Schumacher (2010¢oncur with DeVellis (2003}hat it is incumbentupon the test
developerto danonstratehe appropriatesvidence fowalidity in relation to the context

in which the dataregatheed

Muijs (2004)lists three forms of validity(1) content validity, (2kriterionvalidity and

1

(3) construct validityCont ent validity refers to Awhet|

manifestconstructge.g. items of a test or a questionnaire) is right to measure the latent
concept that we §r66).lttisreydemthatthere is arenpostantr e 0
function for theory in determining content validifjhe test developeshouldsamplea
sufficientbreadth of content to ensutteatthe content is well represented in the initial
item pool (Clark & Watson, 1995)Similar to content validity, criterion validityoo is
directly relatad to theory Muijs (2004) distinguishes between twiypes of citerion
validity, namelypredictive and concurrent validitiredictive validity refers to whether

or not the instrumenused forecastshe results it was theoretically expected to.
Concurrent validityrefers to the degree to which the scorka particular testorrelate

with those of a previouslyalidated measurement for the same constri@bnstruct
validity, on the other hands a somewhat more complex issue el at i ng t o
structure of an instrument and the conceptinseasur i ngo ( MuThjss,
form of val itheiquestion whether adr ensasute® follow tieoretical

structure they are supposed too (Muijs,

McMillan and Schumacher (2010)ecommendthat multiple sourcesof validity
evidencebe usedn scale developmenEirsty, a comprehensiviteraturereview ought
to serveasameans forconstruct development amoplorepreviousattempts thatassess
the target construct(specondly, the focus group method can provide a fast cost
effective way to obtain contentrich information from a group of experienced
practitioners and userK@ntio, Lehtola & Bragge, 2004 p. 27). Thirdly, they
recommendalso having knowledgeableexpers (e.g. people working in the content

area)review the item poolFourtHy, they suggestonducing a pretest Oncea set of
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testitems have been developeskingindividuals to reacgnd provide feedback on the
wording and the clarity of the items can also be usadpoovevalidity.

Furthermore McMillan and Schumacher (201@roposecollecting validity evidence
based on the internal structure of the questionn@his type ofevidence igjuantified

when the correlations between items and differing parts of the instrument are consistent
with the theory or its intended us&ccording toClark and Watson (1995EFA can

play a crucial role inproviding evidencegnsuring thevalidity of scales.EFA is a
multivariate statistical technique commonly used in education to describe variability
among observed variables in relation to the fewer unobserved variables known as
factors. DeVellis (2003Yegardsthis type of analysisas an essential tool in scale
development. Not only does it allow the researcher to determinauthber of factors
underlying a set of itemdut it can also provide insight into the nature of the latent
constructsinderlying the items.

Furthermore EFA rathe than confirmatory factor analysis (CFA) is recommended to

ascertain the theoretical constructs underlying the items in the TRFECK survey.

Research evidence suggests that CFA may be a less desirable method for establishing

the number of factors measdrby a data set. For example, DeVellis (2003) found that

model specifications might make little theoretical sense but can resulitatistically

better mo d e | fit. Similarly, Saucier and
exploratory factor analysis provides a more rigorous replication test than confirmatory

anal ysis, the former technicgraenstanag/onlgf t en be
EFA is consideredto provide for stronger structural evidence than if the datee

fitted to a specified model (Goldberg & Velicer, 2006).

3.3 RELIABILITY
I n addition to determining an instrumentaos

aning r ume nt 0 gs keydield 2009) definergliability as the degree to which

an assessment tool (in this case a-1gbrt questionnaire) can consistently reflect the

construct(s) that it is measuringn his opinion,ival i di ty I s noh neces
suf ficient ¢ onadnda added coaditionas retrebibtysit me e val i d
i nstrument mu st f 1 Likewtise, Greswell 01R)adntaiasthat ( p . 12)
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stable consistent scores from an instrument are a fundamental condition for reliable
researchHis view is thatest scores ought to be similar when researchers administer the
same instrument multiple times at different points in time. If scores areal¢ stnd
consistent first then they are not reliable and thus not valid. Hence, a goal of

meaningful research ought to have measures that are both valid and reliable.

Measurement erran education relates to the consistency of scone®ther wordsthe

degree to which scores are free from sources of error. In testing perceptual and
theoretical constructs such as knowledge and skill, it is unlikely to ever produce a result
that does not contain some degree of error (McMillan & Schumacher, 2010).
Differ ences bet ween what respondentsd test sc
and capabilitiesare inevitable in testing. Test scores do not always accurately reflect
reality, i.e. what respondents really know and can do. Creswell (2012) suggests that
several contaminating factors can result in unreliable data, including ignorance,
dishonesty and subjects who have guessed many responses. Another reliability problem
is that frespondents may misunderstand a question or accidentally give a wrong
r es p oMuje 8011( p. 198). Field (2009Motes that by presenting reliability
measures, test developers provide confidence that the measures are fulfilling their

purposefor measurement erréo be keptto a minimum.

There are everal assessment techniquesdetermining the amount of error variance

(or reliability) in test scoresfor exampletestretest, alternative forms, inteater

reliability, and so onAccording toDeVellis (2003) the manner in whichesearchers

conceptualis and operationales reliability varies and is contingent on the
computationaltechniquesemployed Each assessment technique is described in the

form of a reliability coefficienti.e. coefficient of stability, coefficient of equivalence,

etc. The reliability coefficient repe sent s n a correlation st a
Schumacher, 2010, p . 179) and Ademonstrat e:
expecting a certain collection of items to yield interpretable statements about individual
differences (Cronbach, 1951, p.7A9Sincethere areiconstr ai nts such as
and availability of the same subjects at multiple occasibfis] not always possible to

take repeated measures or use alternate &ofiNetemeyer, Bearded Sharma2003,
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p. 4647). Thus,reference is made ithe next paragraphonly to internal consistency

reliability asa measuremertechnique.

Internal consistencis the most common measurement technique used to estimate scale
reliability. Netemeyeret al. (2003) note thatinternal consistency involvea single
administration of the test items to respondebts it assumes availability asfumerous

items for measuring a given constrlduijs (2004) explains thathis form of reliability

e X a mi n ehemogehnemwthe items ofa test are or how well they measure a single
construchal s(gp.Ar7e831)ates to the extent to whi
the scale are meadMus,i20lg p. 217)elntemal mwomsisterttyy n g 0 (
reliability is usually deerminedbyCr onbachds al pha.

Cronbachosorjast giphaai s( W)ef i ned as fAthe proport
variance that is attributable to a common source, presumably the true score of a latent
variable wunderlying th3). It repesente a (coDatatibal | i s,
coefficient (McMillan & Schumacher, 2010) that reports the extent a set of items
designed to measure a single construct are interrelated (Netemeyer et al., 2003). Iltems
comprising a scale (or subscale) which display higlelteof interrelatedness suggest

thatthe scale is internally consist. This signifigeetherthe test designer wascurate

in anticipating a certain clustering of items to yield interpretable results about individual
variances (Cronbach, 195I)he following rules of thumb forthe interpretation of
Cronbachos a lrggdmmmendead>l .2 Te Bxcelkent,e> .8- Good, > .7-

Acceptable, > .6 Questionable, >.5 Poor, < .51 Unacceptable (George & Mallery,

2003).

3.4 SUMMARY

In this chapterto ensurehat quantitative data collectedere sound anumber of key
concepts that relate to measurement developmerg introducedThese concepts are
grounded on methodical aspects that relate to validity and reliafdility.important
responsibility of thetest developeto provide evidence for validity and reliabilityas
highlighted Lastly, to reiteratereliability is a vital condition for validity. That is to say,
scores cannot be valid withdiitst being reliableThe next chapter outline$é research
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design and methodologgnd the sequence of steps followed in scale developaofient
the LMSTPACK instrumentare listedasrecommendedby Clark and Watson (1995)
and DeVellis (20032012)
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CHAPTER FOUR

RESEARCH DESIGN AND METHODOLOGY

4.1INTRODUCTION

This chapteroutlinesthe quantitative research approach and survey desidmives
details of and defats the webbased selfeport questionnairemployedin this study.
The unit of analysis, thetarget population, sample size anshmpling method
employed including the ethical considerationsre specified The steps followed in the
scaledevelopment of the LM PACK surveythat was used fatata collectiorarethen

describedincludingthedata analysiand statisticalechniqueemployed

4.2A QUANTITATIVE RESEARCH APPROACH

After the problemstatement, purpose and research questions feeneulaed the
researcherdecided on aquantitative research approach Muijs (2009 defines
quantitative researchs asystematic empirical investigatiarsed toexplainquantifiable
propertiesand phenomena and their relationshifise objective of quantitative research

is to develop and emplowgtatistical models, theorieshypothesesand/or research
guestionspertaining to phenomend/ital to quantitative research is the process of
measurement as provides the fundamental connection between empirical observation

andstatisticalexpression omeasurableelationshipgDeVellis, 2012)

A centralgoal of this study was to create an empiricabyged instrument for measuring
ODL educator so6 pe fTPACK.ISince the research wabnstrained L MS
by methodological difficulties concerned with measumoegiplex human traits such as
knowledge and abstract theoretical construdigsriables which cannot be directly
observed) quantitativemeasuresvere used to answer the research questiba¥ellis,

2003. Reliance on existing instruments of dubious applicab#ity presented irhé
literature reviewed in Chapter 2vas alsoa key rationale guidinghe selection of a

guantitative approach.

54



Generally quantitative methods aretended to allow the researcher to explain
phenomena by collecting vast amountsnoimerical dateand employng prescribed
proceduregin particular statisticsjo yield valid andreliade results(Muijs, 2004) The
numerical data collected during this studsere used to test forthe validity and
reliability of the new instrumenturthermore this study relied orODL educators to

provide an accurate account of their perceptions of their-IIMSCK.

4.3 RESEARCH DESIGN

Research design denotes a researcherodos pl e
includes the procedures in selecting subjects, research sites and data collection
techniques. I n other words, the research c
studld and when, wher e, and under which <circu
2010, p. 102). The intention of a research deggio coordinate and implement the

research to maximise the credibility of results that will be used to answer the research

questioss.

The currentresearchused a survey designdefined byMcMillan and Schumacher

(2010) as one ofseveralnonexperimental designs used in measuring and describing
phenomena.Creswell (202) explains that in survey research, an investigator

administers a survemstrument i this casequestionnairgto a sampleor to an entire

population ofindividuals collects numbered data anttsstically analysgethe data a

describe trends about responses to questions tahesesearch questiondn this

instance the studyintendedto collectODL educat or s OtheiplMB-cept i on
TPACK, and thenstatistically analyse and describe their respotsdsstfor validity

and reiability in the new instrument.

The strength of a survey design liesits ability to offer an economical and efficient
means of collecting large amounts of data from a body of educaAtarmsssectional
survey design was used to gauge the perceptions of ODL eddda#Bsintegration
knowledge. Creswell (20123)oints outthat crosssectional survey desigrpermit the

researcher taonduct largescale assessmenodf educators at one point in time to
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examine currenattitudes, perceptions or practicdhis studyanalyse and described

educatoréresponses ta survey instrumenandtesedfor validity and reliability

44 UNIT OF ANALYSIS
4.4.1Target population

The target population in this stughasall in-service ODL educators activeimployed
at UNISA during September/October 20tho were asked to participate in this study.
Only educators were chosen for the study since it was asstimaethey had the
necessary characteristics thatre the focus ofthe study, namely LMSPACK. Data
were collected from educator®catedon the Muckleneuk campus(Pretoria) and the
UNISA Sciencecampus Florida) spreadacrosssix different collegesnamely Science,
Engineering and TechnologyAgriculture and Environmental Scienge&ccounting

SciencesEconomic and Management Scienddaman Siencesand Law.

4.4.2 Sample size

In choosingsubjectdor this study|t was important to seleetsufficiently largeenough
sample sizédrom the populatiorto attain credible resultCreswell (2012)points out
that the samplesize ought to be large enough minimise sampling erroandfor the
studyds i nt ende dhussto eatculasetthe saaple saerragquired te st
validity and reliability variousrules of thumb were appliedDeVellis (2012)warns
against selecting a sample size too sntddl asserts thatwvith too few subjectgithe
pattern of covariance amongst the items may na lbea arlde b ahe safmple may
not represent the population for which the scale ist e n d e dGomréypnd Le@ 9 )
(1992 suggest that 300 subjects is a good enough sasipde The representative
samplefor this studyconsisted of 332 subjeotgho agreed to participate.

4.4.3 Sampling method
This study adopteghurposefulsamplingfor the selection of its subjectBurposeful

sampling, atype of nonprobability sampling methqgds widely used in quantitative
designs(McMillan & Schumacher, 2010)This methodis usedmainly to collect data
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from an entire populatiothat have a particulaset of characteristics, experiences,
knowledgeand skill (Moore & McCabe, 2005)ntended to yield knowledge aboilie
population under study for the purpose of statistical inferddae.to time constraints
and cost effectivenessuylgects were selected dhe basisof being readily available
using LMSand willindy volunteemg. To identify subjects, the researcher obtained a

staff list from tle Departmendf Human Resources.

45 ETHICAL CONSIDERATIONS

McMillan and Schumacher (2016aution thareseachers should always be mindtol
protectthe welfare andights of thesubjectsvhen conducting researc8ince this study
involved human subjects, the researcher ensutleat all ethical and legal
responsibilities were carried out before, during andrafte research had been
conducted. Clearance wadbtained fromthe Wits and UNISA Ethics Committees
which grantd permissionto do the research(see AppendiesA, B and C). Also, an
initial email was sent informingubjectsof the purposend methodologwf this study
and formally asking them to voluntdy participate (refer to AppendixD). Upon
accessing the online survagplied consent was soughthat is to saythe researcher
assumed that a person implicitly granted conkept ¢ | i ¢ k i andjthuBafdteeX T O
that they hd acceped to participatein the survey.All information contained in the
database was private and confidential @mbnymity was maintainecdat all times.
Furthermoreall the information/data gathered will be preserved foeastl three years

to allow for verification.

4.6 THE QUESTIONNAIRE

Although there are numerou§PACK surveyinstrumens, instrumens that measure
LMS, ODL and TPACK variables jointlarelimited in the literature (Archambault &
Crippen, 2009:Arinto, 2013 Benson & Ward, 2013 Thus a new wekbasedself
report questionnaire was developed and administered for this study. Cré2@/&H)
defines a webbased questionnaire as a survey instruntaat is accessible on a
computer and thatonsiss of a series of questionspnducted over thmternetandused

for the purposes afollectingelectronicdata.Sitzmann, Ely, Browrand Bauer (2010)
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explainthat selfreport masuresprovide an efficient speedyeansfor assessingelf-
knowledge but maypossibly have limitationdn assessing human traits, such as-self
perceptions of knowledge, results are likely to always contain some degree of error,
thereby impacting on the validity and reliability of the questionndine.questionnaire

was usedo gaugee d u c aperoepti®n®vhich wereparamountn measuringLMS-
TPACK, i.e. selfknowledgeor estimates ofvhat educators know, understand and are

able to dacan be inferred from seteport measures

4.7SCALE DEVELOPMENT (INSTRUMENT DESIGN)

The main objective of the current research was to develop tastithe validity and
reliability of the scalefor defining future predictability othe new LMSTPACK
assessment instrument. Theb-based selfeportquestionnairean offer policy makers
and professimal development support staff a powerful methofd assessingODL
educat or s andkeadmesthreftectieeLMS-based instruction. Consequently,
to develop an empiricaLMS-TPACK-based instrument and address the issue of
validity and reliability the researcher employed the scale developnmntest
construction guidelineas prescribed b¢lark and Watson (1995) arigeVellis (2003
2012. In this section, the researcher repdite sequence of steps followed in duale
development of LMSTPACK used 6 maximse validity and reliability The steps are
presented in Table 1.

Table1: Sequence atepsadapted and used stale development of LMFPACK
guestionnairgClark & Watson, 1995; DeVellis, 2012)

Research Objective | Steps Actions Undertaken

Maximise content and | Step 1 | Conceptuabation: Usingtheory to clarify constructs

face validity Step 2 | Literaturereview

Step 3 | Gererating a preliminary item pogle. operationafing
constructgconstruction of items/statements by adapping
published scales and creating new ones)

Step 4 | Determining the response format of the scale

Step 5 | Focus group

Step 6 | Pretesting the questionnaire

Step 7 | Expertreview andrevisions
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4.7.1 Stepl: Conceptualisation: Using theory to clarify constructs

According to DeVellis (2003crystalis ng oneds conceptual model
first step in scale developmernihis involves having a clear idea of what it is the
researcher wants to measure ancathéobesi ng we
related to the phenomenon to be waethas ur ed o (
before any scale can be developed to assesstructs, thearget constructs) and

theoretical context need to be established. For this reason, Mishra antd &oeld s

TPACK theory and related constructs were examingd technological knowledge

(TK), pedagogical knowledge (PK), content knowledge (CK), pedagogical content
knowledge (PCK)technological pedagogical knowledge (TPk¢hnological content

knowledge (TCK) and technological pedagogical content knowledge (TPAGK)

subsequent step involvexamining and understanditige ways in which TPACK as a

cognitive property can be measured.

4.7.2 Step2: Literature r eview

A comprehensivebut not exhaustivditerature reviewaspresentedn Chapter 2, was
necessary for the development of the questionnaire. The resseadvisedby Clark

and Watson (1995and DeVellis (2003)included earlier TPACK researatfforts
focused on how others hawenceptuabed the constructand describedinstrument
developmentand assessment and validatiamethods. Moreover, analysis of he
literature provided a next step in reinforcing content validity. It guided the scope of the
content domain and simplified the context EMS-TPACK (as described earlier on in

the conceptual framework in Chapter. 2 also offered meaningful ideas for
operationalising theonstructsandgeneratingelevantitems for a preliminary item pool

as listedn Table2.

Table2: LMSTPACKconstrucs and conceptual versuperational definitions

LMS -TPACK Conceptual Definition Forms of Knowledge Operational Definition
Constructs (As defined in Chapter 2) (Anderson, 2005and
Krathwohl, 2002)

Factual, conceptualand
procedural knowledge

Learningmanagement| Generally encompasses I know how t o{ T modify/personalise the default
systemknowledge knowledge aboutheLMS, Homepage
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(LMS-K) i.e.knowing how to 1 upload Official Study Material
manipulate and apply a 1 upload Prescribed Book Lists
variety of LMSbased tools  publish discussions using the
andthe ability to Discussion Forums tool
troubleshoot technical  post information using the
problems as they arise Announcements tool

1 customse the Schedule tool

1 upload Additional Resaues

1 track assignments using the
Assignments tool

1 export statistical reports using th
Statistics tool

1 update module site settings usin
the Site Info tool

Pedagogical Refers to a wideange of I know how t o{ T designstudy material for distang

knowledge(PK) strategies, practices and learning
methods ofeaching that 1 align learning outcomes,
facilitate student distare instruction and assessment
learning as it applies 1 draw from a range of learning
generally across different theories
subject domains. { integrate a mix of student suppo

strategies

1 use different assessment
strategies

1 facilitate varied forms of
interactions

1 sequence learning activities

1 link instructional activities to
authentic experiences

Contentknowledge Includes knowledge ofthe || have knowl e( ¥ the curriculum contentin my

(CK) curriculum, facts, concepts, discipline
theories, techniqueand 1 key facts in my discipline
central topicsand ability to 1 basic concepts in my discipline
select content for teaching | fundamental theories that
that meetthe requirements underpin my discipline
and standards of acmtited | various techniques/procedures i
professional bpdles and my discipline
broadereducational goals. 1 what constitutessigitimate

knowledge in my discipline

1 how to package content for
teaching that mestequirements
of accredited professional
bodies/educational standards in
my discipline

1 central topics taught in my
discipline

Pedagogicatontent Emphasises the blending of | Without usingmyUNISA 1 address misconceptions student

knowledge pedagogical and content tools I know ho might have about the content

(PCK) knowledge PCK includes 1 select instructional strategies thg
knowledge of the students fit the content
and their characteristicthe 1 pace learning so students are alj
likely preconceptions and to master the content
misconceptions students { address concepts/topics student
bring to the learning situatio are likely to find easy or difficult
and arunderstandingf the  design interactive content for
full range ofmaterials for students to input or respond to
instructionor tools of the 1 link students prior knowledge to
trade e.qg. different texts, the content
visual and audio tools.  represent the atent in multiple

ways

1 make connections between
various concepts/topics/related
modules

Learningmanagement| Refers to knowledge | know how to usenyUNISA |  orientate students online

systempedagogical (contentfree) about the tools| t o é 1 scaffold learning online

knowledge(LMS-PK) | and functions of the LMS 1 create assessments online
and understanding how they 1 design feedback online
might be used for 1 makevaried forms of
instructional purposes. representation online
1 monitor student learning online
1 provide for diverse digital
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capabilities of students online
form part of a blended mode

Learningmanagement
systemcontent
knowledge(LMS-CK)

Describes the knowledge
associated with being a
subjectspecialist (free of
pedagogical strategies) and
understanding how the LMS
can be used to teach and
bolster the contergnd how
the nature of the content cal
be transformed.

| know how to usenyUNISA
t oé

directstudents to webased
content

integrate third party software/tool
to communicate concepts
demonstrate unobservable,
obscure concepts invisible to the
eye

transform the content

offer flexible access across
multiple representations

chunk the content

generate online discussions that
highlight key content

afford students opportunities to
activdy engage with the content

Learningmanagement
systemtechnological
pedagogicatontent
knowledge(LMS-
TPACK)

Themanner in which
knowledge about LMS tools,
their pedagogical
affordances, pedagogy,
content, students and the
ODL context are synthesid
into an understanding of ho
to represent and formulate
particular conceptsThis
entailsknowing how to use
the LMS to provide multiple
alternative forms of
representation, making it
more accessible to students
havingknowledge of
instructional strategg(i.e.
scaffolding, chunking,
pacing, etc.) and using the
LMS in any one or
combination of ways to teac
content, havingknowledge
of difficult or easy concepts
and usingheLMS to

provide remedial actions ang
support students who
encounter learning
difficulties, knowing
studentsd pri
and experiences and using
theLMS to link to existing
knowledge, context and the
new knowledge to be learnt,
making the associations

explicit.

| know how t o

combine teaching strategies with
myUNISA tools to transform the
content

clarify difficult concepts by
selectingnyUNISA tools that
afford varied forms of
representation
integratemyUNISA tools with
web-based content to support
blended learning

create multiple online assessmer
usingmyUNISA tools that allow
students to master the content
guide students to welbased
content by making

use ofmyUNISA tools that
provide opportunities for flexible
learning integratenyUNISA tools
that allow stud
in online discussions relatéd
content

use a team approach to integrate
pedagogy, content amdyUNISA
tool use in the design of the
module

combine content anchyUNISA
tools to provide students
opportunities to interactively
engage as part of their learning

4.7.3 Step3: Generating a peliminary item pool

Once the content and context of the scale had been identified, the actual task of writing
a preliminary item pool begafre-publishedscaleswere randomly selected from the
literature andbne or twoitemswereadaptedd match the scale development objective
and to correspond to the theoretical concepaiadin of thelatent LMS-TPACK
constructsThereafter, to account for redundanowltiple new itemswere created and

classifiedto provide for an oveinclusive sample of items within each of the unique
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LMS-TPACK constructs.DeVellis (2003) proposet h a't by using mu | t
seemingly redundant items, the content that is common to the items will summate

across items while their irrelevant idiosyncrasie wi | | cancel outo (p.
Clark and Watson (1995) suggest tifature to represent a large enough sample of

i t ems in the initial pool Aimay mean that
underrepresented i n t loensurdhatiadividuslcanstracts ( p . 3
werewell represented in the initial item poal,balanced number @ightto ten items
wereassigned to each unique TPACK construddS-TPACK items werewritten as a

declarative statememd elicit more complete responsédeVellis, 2003)that testedor

evidenceof various formsor categoriesof knowledge i.e. factual conceptualand
proceduraknowledge(Anderson, 2005Krathwohl,2002).

The categorieof knowledgedenotedn Tables 2 and3 are used to distinguish between
different mental(thinking) processesr actionsinvolved in teaching These categories
are ordered from simple to more complex cognitive operatass the mind of
educatorsThe categorieslso represent a cumulativieierarchy, in other wordst is
assumed that mastery of the simpler categaxy factual knowledges prerequisitdor
mastery of the subsequenmore complex knowledge categoryi.e. conceptual

knowledge.

Table 3: Structure of thé&knowledgedimension(adapted from Anderso2005 and Krathwohl,

2002)

Factual Knowledge Conceptual Knowledge Procedural Knowledge
Knowledge ofbasic elements that Knowing the interrelationships Knowing how to make odo something
educatorsnust haveand know to be betweerthebasic elements within a including knowingwhen to use ompply
acquainted with articular subject larger structure that enable the element knowledge
matter ordiscipline to function together
Knowledge of Knowledge of Knowledge of
9 terminology 1 categories and classifications 1 skills and algorithms
1 specific details andlements 1 principles and generaiitions 1 techniques and methods

1 theories, models and structures 11 criteria for deciding when to apply
appropriateprocedures
Simple Complex
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4.7.4 Step4: Determining the response format of thescale

While creating the item pool, several response formats were investigatedliK€he
scale waschosen for its flexibilityand easgMcMillan & Schumacher, 2010and
common use imeasuringTPACK (Koehler, Shin, & Mishra, 2012Multiple response
options which are widely used ihumanmentaltestingor ability testing (DeVellis,
2003) were applied in the fiyeoint scale assigned to each statemiemt 1 = Strongly
disagree, 2 = Disagree, 3 = Neither agreedmagree, 4 = Agree, 5 = Strongly agree
and 6 = Not applicabléelhe middlevalues(Neitheragree nodisagre¢ as proposed by
Clark and Watson (199%yereincluded to ensuréhat subjectsresponéd anddid not
make an incorrect choice. It was also important to pesulijectst o s el ec't
appl c a,bphartcolarly for those statements that may have contained content that
respondents were not familiar with (McMillan & Schumacher, 2080)pbjectswere
asked to respond to each item by indicating to what extent theydamréisagred with

each saitement. For example, one item on IS knowledge subscale statés | Know

how to modify/ personalize the defaul't Ho me |

one response option from the specified scale that besedlgth their viewpoint.

4.7.5 Step5: Focus goup

Up to this point the theory and literature review were used to generate a preliminary
item pool to reflect the LMSPACK content. To further elucidate the content, the
focus group method was employéahr Kontio et al.(2004) the focus goup method is
useful in studyingheories andorstructsasit provides an effectivanexpensive mans

for obtainingvaluableinsights andshared understandiadgrom practitioners whose
feedback can be used to operationalise or clarify construlttsthis instance six
seasoned experts competent in ODL and LMS were invited to partiegplatgarily in

a focus group discussion (Appenditx To ensure familiarityvith and clarityaboutthe
content,subjectsweregivena TPACK PowerPointpresentatior{Appendix F)and pre
discussion itemgAppendix G) The group discussion lasted 90 minutes in which
subjectswere asked to evaluate the m®up questionnaire, brainstorm their thoughts
about the appropriateness of the contand provide individual writen feedback.

Responses were documented and analysed and relepatt incorporated to develop a
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first draft LMS-TPACK suvey. A set of demographic questions were added and
administered as part of thexpert reviewasking respondents about gender, age,

population group, highest qualificaticemd so forth.

4.7.6 Step6: Expert review andrevisions

As soon as the first draft had been fisadi, the next step in the scale development

process involved asking a group of experts to reviewrtipeoveditems.As DeVellis

(2003) explains,fhaving i1items reviewed by experts

interest, can help to maximize item approgiate s s 0 Nifeplecturé&9(gonsidered
subject matter expert§fom three different universities and two UNISA ICT specialists
were invitedto examine each item and rate how relevant they belieaeh itemwas

for measuring LMSTPACK. The draft survey(Appendix H) containing working
definitions and66 itemswith a 3-point scale (1 = Not necessary, 2 = Useful, but not
necessary, and 3 = Essential) was emailed to the review panel to rate each item. Experts
werealsoasked to evaluate the overall instrumjgorovide comments and suggestions
on unclear instructions, ambiguous language and irrelevant it@maks identify
phenomeat he r esearcher may have fail evals t o
analysedand repetitions andweak items that lacked claritgnd conciseness were
modified or culled (DeVellis, 2003). It was recommendleat descriptions of the LMS
TPACK categories be removed so tkabjectswere not orientated towards particular
constructs when answering the survBgsponses were used to modify the item pool
and improve overall survey design before administering a second draHTEMEK

questionnairdor pretesting.

4.7.7 Step7. Pre-testing the questionnaire

This next step represented one of the most important stages in the development of a new
LMS-TPACK survey. This involved priesting the second draft selfreport
guestionnaireon a small sample (n= 20), thereby allowing the researcher the
opportunity to evaluate how the sample would respond tom#teimentidentify errors

and improve upon study design before finalising the survey for data colleEtidn&

Litwin, 1995). While the objective of the ptest w& t o gauge f ace
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judgement t hat the items appear to be
175), DeVellis (2003xautions thatt may not be enough to support claims of validity
(p. 57). Thus, the draft survey was emailed to a convenisample arbitraky chosen
from the populatiorin which educatorsvereasked to complete the questionnaire and to
provide comments on whether the items were clearly worded, whether there was any
difficulty understanding the items and whether the respomiseats were appropriate
for measuring each itenFipk & Litwin, 1995; McMillan & Schumacher, 2010).
Comments about overall usability were also gatharedabout the design, layout and
length of time ittook to complete the survey questionnaigght items were removed
as suggestedand he improved LMSTPACK survey was administered to a
representative sample for data collectiSee newmyUNISA LMS-TPACK self-rating

surveyinstrumentAppendixl.

Table 4 Item summary for LMSTPACKsurvey

Scale No. of Item Codes

Items
Learningmanagemensystemknowledge(LMS-K) 10 LMS-K171 LMS-K10
Pedagogicaknowledge(PK) 8 PK1i PK8
Contentknowledge(CK) 8 CK171 CK8
Pedagogicatontentknowledge(PCK) 8 PCK1i PCKS8
LMS pedagogicaknowledge(LMS-PK) 8 LMS-PK11 LMS-PK8
LMS contentknowledge(LMS-CK) 8 LMS-CK1i LMS-CK8
LMS technologicapedagogicatontentknowledge 8 LMS-TPACK1iLMS-TPACKS8

(LMS-TPACK)
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4.8 DATA COLLECTION

The newLMS-TPACK aurvey containing58 items (refer toitem summary irrable 4)
was administeredvia the UNISA server using LimeSurvey An initial invitation,
containing a hyperlinko the surveywasemailed to @argetpopulationcomprisingall
UNISA educatorson the Pretoria and Florida campasThe crosssectional arvey
(Creswell, 2012)made it possibléo collect dataat one timeduring September/October
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2014 about e d u c a ¢uwents p&rceptiongegarding their myUNISAintegration
knowledge

Several opefsource survey software packages are availablelésigning, gathering
and analysing survey data. In this instance, LimeSurvey offered a relatively easy and
convenient way for designing and hosting the online questionrainelh asgathering

and analysing the datA major advantage was itompatibilty with SPSS (Statistical
Package for the Social Sciences). This made it possible for resgonsesdirectly
enterednto and stored in the databamed easily transferremhdconverted to numerical
data formeaningfulstatisticalanalysis Automated personalised feedback was provided
on individual findings, givingsubjectsa general indication of the knowledge areas that
might need to be developdgven though feedback was provided, the report served as a
mere reflection and was not used fesearch purposemitial responses were slow and

so a renmder follow-up email wa sent (see Appendix J).

The sum of at least 3Gubjectsvas the target sample sjze wi t h t he obj ecti v
el iminate subject variance as a Tkeifilgghi fi can
sample size was 332 (full responseSjnce a large enough sample was obtained,

statistical analysisvas performed to confirner refutevalidity and reliability for the
newLMS-TPACK instrument

4.9 DATA ANALYSIS

In an attempt to develop and validate a new reliable instrument for assessing ODL

educator8LMS-TPACK, this study addressédo research questions

a) What are theconstructs andunderlying dimensionshat need to be measured to
ascertain LMSTPACK?

b) Will the measuring instrument developed \@did and reliablefor measuring the

seven TPACK constructs described by Mishra and Koehler?

Firsty, TPACK theory and the literature reviewwere used to establish theitial
constructs andelp clarify the underlying dimensionthat emerged fronthe LMS
TPACK survey.To furtherstrengthen the instrument's content and face validitgcus

group expert review andpretest were used to verify whether theunderlying
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dimensions described in the LMBPACK survey were indeed representidhe latent
dimensions were confirmed to be present in the instrument, the ssowielpossibly be
used for the purposes of measuring O®d u ¢ aperceivesl @MSTPACK. Subject$
responsesould be used tomore accurately assesise strengths and weaknessef
existing professional staff development programneesl facilitate the alignment of
training that can meetthe needs andompetence®f individual educatorsas well as

connect withthe broader institutional operational requirements.

Secondly, since a standardisednstrument was not being used, theselfreport
guestionnairewas tested forevidence ofvalidity and reliability. Different statistical
techniques using SPSS Statistics 22 softweeee appliedEFA wasused for testing
the validity of all the constructs in the questionnaifiéhis method isemployed to
describe variability among observed variables in termsaamaller numberof
unobserved variables called factors (constructs). In other wayd®ducing the large
number of itemsthe seven latent constructs underlying LWBACK could be
identified. Individual itemsof one constructhad toload (or contribute) significantly
onto that specificconstructas in the questionnairétem analysisvas performedfor
testing the reliabilityof each construan the LMSTPACK questionnairecCr onbac h dé s
alpha coefficients werecalculated for each of the constructs as well as overall
instrument reliability.The goal herewasto establishwhether the itenrelatel to with

the particular construct for which it was intendééms thaftfailed to show significant
relationships with the intended construetre then removed so as to attairhiagher
reliability coefficient. The following guiding proceduresfor validity and reliability
testingasrecommendedby Williams, Onsman and Brown (2010) and Field (204/as
applied See FigurelO. Each of these tests and their roles and functions will be

elaborated upon in the next chapi€hapter 5)
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» Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy
» Bartleft's Testof Sphericity

* Correlations between variables

+ scan R-mafrix (multicollinearity: > 0.00001)

Is the data suitable for factor analysis?

* PRINCIPAL AXTS FACTOR ANALYSIS
* Defermining the number of factors to extract/retain:
* CRITERIA:
s eigenvalues > 1
s cumulative % of variance explained by the factors > 60%
+ significant decline in scree plot

Factor Extraction Method

* OBLIQUE ROTATION
* Direct Oblimin with Kaiser Normalisation (correlated factors)
+ Communalities (0.2 from Child (2006))
+ Factorloadings (0.40 or greater)

Factor Rotation Method

+ Intepretation and contsructs labelling reflect the theoretical or

Interpretation and labelling the factors conceptual infent

+ Cronbach's alpha for each factor

Reliability + Cronbach's alpha for overall instrument

Figure 10: Guiding procedures for validity and reliability testing (adapted from Williams et al.,
2010, and Field, 2013)

4.10 SUMMARY

The research approach and survey desigresummarised in thishapter. The unit of
analysis, the population, sample size and-piarbability sampling method thatere
usedto meet the research objectives, including the permissions needed for the study
were described Since it was decided to make use of a iwabed selfreport
guestionnairdor quantitativedata collection, the rationafer andscale development
procedures to be followed in the construction of thewese presentedin conclusion,

the dataanalysisand statistical techniques employed to test for instrument validity and
reliability were described Subsequently, hie research results and findings will be
described irChapter 5.
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CHAPTER FIVE

RESULTS AND FINDINGS

5.1 INTRODUCTION

This chapter presentbe results and findings from the statistical analyses conducted
during thedevelopment of th& MS-TPACK survey.Expert reviews were carried out
prior to the survey preest. Descriptive statistiagereused to describe the demographic
variablesand better understand the sample populatiddeVellis (2003) seesfactor
analysisasan essential tool in scale development (p. 137). He dtats key function

of factor analysis is to help the researcher deterth@&umber of factorsr constructs
(latent vaiables) that underlie a set of items so that statistical technigues as
Cronbachoés al ph aorrectynMorboger, tactam pnalysis ds able to
provide insight into the nature of the latent variables underlying the set of Bertins.
EFA (principal axis factoring)and reliability estimates of the LMBPACK survey
were performed to establish a basis for instrument validity and reliability.

5.2 DATA ANALYSIS METHOD OLOGY

This studyfollowed the quantitativeresearch approactor instrument development.

Mi shra and Koehl erds TPACK(2006)wevereyamined,d as s 0 (
including earlier TPACK research efforts on how others have conceptaihe

constructsand described instrument developmeAsssessment and Ndation methods

were reviewed and used for preliminary scale development. Following the construction

of the LMSTPACK instrument, a focus groupn expert reviewand apretestwere

conducted to begin building a case for validithe LMSTPACK scale wasevised as

suggested by the experts and later administeracsgomple populatioriThree hundred

and thirtytwo questionnaires returnedere analysed usin§PSS Statistics 22 software

for descriptive analysjgactoranalysis andhternal consistencseliability.
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5.3DESCRIPTIVE STATISTICS OF SUBJECTS

Descriptive analyses were performed using SPSS Statistics 22 software. The sample
consisted of 332 uservice ODL educator§.wo hundred and thirty of those educators

had voluntarily completechyUNISA LMS training and94 had not recently completed
training. Descriptive statistics for theubject® demographicdata within UNISA are
provided in Tablé.

Forty-seven educators were aige0-29, 87 were agke30-39, 81 were 4049, 93 were
50-59 and24 were 60 years of age or old&@ver 60% of respondents tn202) were
female and 39% were male £n130). Fifty-six per centof the staff commgment (n=
184) in UNISA identified themselves as belonging to iMhite population group and
34% (n = 112)as belonging to th&lack (African), 6%to the Indian and 2%o the
Colouredgroups. Six educators indicated belonging to other population gré&iyesper
cent ofeducatorgn = 17) had a first degree as their highest qualificatitifo (n= 71)
hadattaned anHonours,40% (n = 134)werein possession of Blastefs and33% (n =
110) hadcompleteda PhD.

While nearly 40%of theeducators (i 129) reportedhatthey had completesome sort

of ICT-related qualification or course, over 60% #£n203) had notattained a
qualification orattended acourse involving ICT Educators were asked whether they
had completed any endorsed teaching qualification or course-ekdftty percent ofthe
educators (= 191) had completed an official teaching dficdtion or course, while
42% (n= 141) had not done any formal teaching qualification or cotadecators were
required to indicatéhe number of yearsf distance teaching experience. Over 53% (n
179) had Q 5 year$distance teachingxperience, 3% had 6 10 years, 8% had 1i1

14 years, 8% had 1520 years, 5% had 2124 years, 9% had 2530 years and 2%

educators had 31+ years of distance teaching experience.

Respondents were asked to indicate thmirrent frequencyof use of particular
technologies, applications asdcial media for teaching and supporting studaftsile
a majority of the educators indicateflequentuse ofthe myUNISA LMS on a daily and
weekly basispoth on and off campysa marginal numbendicatal use of Facebook,
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WhatsApp and Twitteland @ even smallemumberindicated use of podcasts and
vodcastslt appearshateducatorgienerallymake very little use or in some casesuse

of any form of social media for purposes of teaching and supporting students

Table5: Demographiacharacteristics of LM PACKrespondents

n Percentage (%)
Age
20-29 47 14
30-39 87 26
40-49 81 24
50-59 93 28
60+ 24 7
Gender
Female 202 61
Male 130 39
Population group
Black (African) 112 34
Indian 20 6
Coloured 7 2
White 184 56
Other 6 2
Highestqualification attained
Firstdegree 17 5
Honours 71 21
Masteis 134 40
PhD 110 33
Completed any ICT-related qualification/course
Yes 129 39
No 203 61
Completed anyteaching qualification/course
Yes 191 58
No 141 42
Attended myUNISA training
Yes 238 72
No 94 28
Number of yearddistance education teaching experience
07 5 years 179 54
67 10 years 44 13
117 14 years 28 8
157 20 years 27 8
217 24 years 16 5
257 30 years 30 9
31+ years 8 2
Frequency of use of technologies/applications/social media currently wsfor teaching and supporting students
Daily Weekly Monthly Never
n % n % n % n %
myUNISA on campus 193 58 98 30 28 8 13 4
myUNISA off campus 56 17 121 36 70 21 85 26
Videoconferencing 5 2 8 2 64 19 255 77
Mobile telephone 134 40 58 17 45 14 95 29
Facebook 41 12 33 10 22 7 236 71
WhasApp 78 23 18 5 25 8 211 64
Twitter 20 6 13 4 17 5 282 85
Podcasts 6 2 17 5 57 17 252 76
Vodcasts 6 2 6 2 33 10 287 86
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5.4 PRELIMINARY ANALYSIS

The initial form of output concerned data screening and sampling adequacy to ensure
that the datasewas suitable formeaningful factor analysis.Univariate descriptive
analyses wergoerformed on educatdrgesponses from the LMEBPACK survey

Mears andstandard deviatioscores for the 58 items were calculatedeach variable

In this instanceprincipal axis factoring was used for the ERshich deesnot depend

on normality testingdskewness and kurtosig)lonethelessdight skewness was found

for only two itemsnamely TK5 (237) and TK4 (2.03) but fellvell within the range of

2 as recommended bWest, Finchand Curran (1995).Descriptive statistics for all

educator sd r e sTpACGKstans ard ppesentadlinl TalleM S

Table6: Descriptivestatisticsfore duc at or s 6 r e sTPAGKswewy on t he

Item M SD
I know how toé
LMS-K1 modify/personalise the default Homepage 4.04 1.217
LMS-K2 upload Official Study Material (e.g. Tutorial Letters, Study Guides, previous e
papers) 4.23 1171
LMS-K3 upload Prescribed Book Lists (e.g. display prescribed books, recommended
readirgs, ereserves) 4.10 1.179
LMS-K4 publish discussions using the Discussion Forums tool (e.g. add module discu
activities, create topics to discuss assignment/exam queries) 4.43 .918
LMS-K5 post information using the Announcements tool (e.g. pestsages on module sit
that can also be mailed to the class) 452 .850
LMS-K6 customize the Schedule tool (e.g. for posting and viewing deadlines, events r
to a course) 3.62 1.261
LMS-K7 upload Additional Resources (e.g. class notes, multimdds) fi 4.30 1.010
LMS-K8 track assignments using the Assignments tool (e.g. assignment statistics, MG
marking reports, assignment status reports, marking statistics) 3.88 1.209
LMS-K9 export statistical reports using the Statistics tool (e.g. user ¥@isand resource
activity) 3.34 1.380
LMS-K10 update module site settings using the Site Info tool 3.48 1.382
I know how toé
PK1 design study material for distance learning 4.11 .865
PK2 align learning outcomes, instruction and assessment 4.2 797
PK3 draw from a range of learning theories (e.g. behaviourism, constructivism, cogniti
etc.) 3.63 1.062
PK4 integrate a mix of student support strategies (e.g. courseware, tutorials, feedback
practical work, sms, email) 4.12 .822
PK5 usdifferent assessment strategies (e.g. formative, summative assessments) 4.37 .729
PK®6 facilitate varied forms of interactions (e.g. between studedstudent, studerand
lecturer, studeraindtutor, studerandcontent) 4.02 874
PK7 sequence learniragtivities (e.g. from simple to complex) 4.09 .867
PK8 link instructional activities to authentic experiences (e.g. everydaiifecakperiences) 4.16 .842
I have knowledge of é
CK1 the curriculum content in my discipline (e.g. set@firses/modules that make up a fu
programme) 4.53 .640
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CK2 key facts in my discipline

CK3 basic concepts in my discipline (e.g. language, terminology, labels)
CK4 fundamental theories that underpin my discipline (e.g. philosopbles, models,
principles)

CKS5 various techniques/procedures in my discipline (e.g. methods, ways of doing thin
CK®6 what constitutes legitimate knowledge in my discipline (e.g. distinguish between
correct and incorrect knowleddiact and opinion)

CK7 how to select content for teaching that meet requirements of accredited professio
educational standards/bodies in my discipline

CK8 central topics taught in my discipline

Without using myUNISA, | know how toé

PCK1 address misconceptions students might have about the content (e.g.
misunderstandings, mistaken beliefs)

PCK2 select instructional strategies that fit the content (e.g. group work, abasgiy
learning, experientidearning)

PCK3 pace learning so students are able to master the content (e.g. timed readings, ti
assessments)

PCK4 address topics/concepts students are likely to find easy or difficult about the cor
PCKS5 design interactive content for students to input or respond to (e.g. students inpt
respond to selassessments, quizzes to generate a result)

PCKG® link students prior knowledge to the content (e.g. use introductory entry learnin
activities, set baseline assessments)

PCK7 represent the content in multiple ways (e.g. useful analogies, illustrations, exam
explanations)

PCK8 make connections between various concepts/topics/related modules

I know how to usemyUNISAt o é
LMS-PK1 to orientate students online (e.g. clarify outcomes, instruction and assessme
criteria in module site)

LMS-PK2 scaffold | earning online (e.g. g
complex concepts/tasks)

LMS-PKS3 create assessments online (e.g. closed/open ended questions, timed asses
matching questions, question pools)

LMS-PK4 design multiple forms of feedback online (e.g. electronic, sms, Announceme
emails, comments in the grade book)

LMS-PKS5 varied forms of representation online (e.g. multimedia, visual, auditory
illustrations, presentationsimulations)

LMS-PK6 monitor student learning online (e.g. assignment submissions and marks,
discussions, blogs)

LMS-PK?7 provide for diverse digital capabilities of students online (e.g. module site
interface functional for novicasers, disabled users, sensitive to language)

LMS-PK8 form part of a blended mode (e.g. combine print, online, face to face, other

I know how to usemyUNISAt o é

LMS-CK1 direct students to welliased content (e.g. accélsmugh RSS feeds to online
publishers, libraries)

LMS-CK2 integrate third party software/tools to communicate concepts (e.g. AutoCAD
GIS, DrGeo, Math Blaster, KGeography, Bookkeeper)

LMS-CK3 demonstrate unobservable, obsdants/concepts/principles invisible to the eye
(e.g. using illustrations, simulations, games, mind mapping)

LMS-CK4 transform the content (e.g. running an online video or simulation is different
reading printed text)

LMS-CKS5 offer flexible access across multiple representations (e.g. link text, graphs,
diagrams, videos, formulas)

LMS-CK6 chunk the content (e.g. split or break content into several smaller segments
LMS-CK7 generate online discussiahgt highlight key content (e.g. draw attention to
central topics/patterns/relationships using the Discussion forums tool)

LMS-CKS8 afford students opportunities to actively engage with the content (e.g. foster
studertcentred learning)

I know how toé
LMS-TPACK1 combine teaching strategies witlyUNISA tools to transform the content
(e.g. problenbased learning, experiential learning, actiigsed learning)

LMS-TPACK?2 clarify difficult concepts using/by selectinyUNISA tools that afford

4.63
4.67

4.56
4.54

4.55

4.48
4.60

411

3.92

3.97
4.12

3.8

3.94

4.07
4.11

4.01

3.84

3.67

3.9

3.55

3.83

3.20
3.79

3.36

2.53

2.96

3.01

3.04
3.3

3.83

3.71

3.58
3.34

.58
.507

572
.561

.586

.663
.534

.871

.995

.947
913

1.068

917

.908
.873

.894

.953

1.129

1.073

1.122

1.062

1.147
1.051

1.184

1.090

1.159

1.182

1.212
1.245

1.066

1.059

1.008
1.109
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different forms of representation (e.g. multimedia, visual, auditory illustrations,
presentations, simulations)

LMS-TPACKS3 integratanyUNISA tools and wekbased content to support blended learn
(e.g. a combine pmt, other media)

LMS-TPACKA4 create multiple assessments online usigigNISA tools that allow
students to master the content (e.g. closed/open ended questions, timed assessmentg
matching questions, question pools)

LMS-TPACKS guide students to wediased content by making usenofUNISA tools that
provide opportunities for flexible learning (e.g. students can learn and access material
own time, place and space)

LMS-TPACK®G integratenyUNISAt ool s t hat all ow student
discussions related to content (e.g. discussion forums, blogs, wikis)

LMS-TPACK?Y use a team approach to integrate pedagogy, contenmydsdISA tools in
the design of the module (e.g. compleertificate of due diligence)

LMS-TPACKS8 combine content andyUNISA tools to provide students opportunities to
interactively engage as part of their learning (e.g. students input/respond to online acti
assessments, discussions)

3.49

3.44

3.62

3.71

3.45

3.69

1.113

1.141

1.00

1.00

1.221

1.087

5.4.1 Sample size

Sample size is important in factor analy#isfactor pattern arising from a large factor

analysis tends to be more stalif@n that resulting from a smaller sambeVellis

(2012) explainst h alte lafdr the number of items to be factored and the larger

number of factors anticipated

t he

(por e

137). In this way, generalsability of inferences derived from factor analysis is

increased from larger samples. However, sipagposeful samplingvas adopted for

this study results may not be genewsad beyond the relevant populatioGomreyand

Lee (1992) classify300 subjectssaa good sample sireeded to test for validityn this

study, the sample size of 333ubjectswas obtained anddeemedlarge enoughto

perform meaningfulactoranalysis.

5.4.2 Communality

The initial and extracted communaliestimateswvere examined and are displayed in

Table 7. Communalityrefersto the amount of common variance of a tes. the

variance that is shared in common wath other itemsHigher communality is better.

MacCallum, Widaman, Zhang and Hong (1999) suggestahabmmunalities become

lower, the significance of the sample size increases. Child (2@@@kstions the

significance of a variable in a factor analysisoimmunality ofthatvariableis too low.

He suggests that very low communalities (> 0.2) shoul@liveinated and the EFA

rerun. In this instance, even though communalities were low for some items such as

PK3 (0.37)theystill loaded meaningfully on a factor andtbey werenot removed.
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Table 7: Comnunality estimates of the LM$PACKconstructg(SPSSutput)

Item Initial Extraction
I know how toé
LMS-K1 modify/personalise the default Homepage .596 .508
LMS-K2 upload Official Study Material (e.g. Tutorial Letters, Study Guides,
previous exam papers) .552 421
LMS-K3 upload PrescribeBook Lists (e.g. display prescribed books,
recommended readingsyeserves) .531 .408
LMS-K4 publish discussions using the Discussion Forums tool (e.g. add mod
discussion activities, create topics to discuss assignment/exam queries) 747 .695
LMS-KS5 post information using the Announcements tool (e.g. post messages|
module site that can also be mailed to the class) .739 .648
LMS-K6 customize the Schedule tool (e.g. for posting and viewing deadlines
events related to a course) .569 467
LMS-K7 upload Additional Resources (e.g. class notes, multimedia files) 747 .723
LMS-K8 track assignments using the Assignments tool (e.g. assignment stati
MCQ marking reports, assignment status reports, marking statistics) .60 .606
LMS-K9 exportstatistical reports using the Statistics tool (e.g. user visits, tool
resource activity) .670 .592
LMS-K10 update module site settings using the Site Info tool .653 .518
I know how toé
PK1 design study material for distance learning .656 476
PK2 align learning outcomes, instruction and assessment .698 .636
PK3 draw from a range of learning theories (e.g. behaviourism, constructivisr
cognitivism, etc.) .506 .373
PK4 integrate a mix of student support strategies (e.g. courseware, tutorials,
feedback, practical work, sms, email) .706 .629
PK5 use different assessment strategies (e.g. formative, summative assessm .689 .652
PK®6 facilitate varied forms of interactions (e.g. between stuaedstudent,
studentandlecturer,studentandtutor, studenandcontent) .599 433
PK7 sequence learning activities (e.g. from simple to complex) .645 .598
PK8 link instructional activities to authentic experiences (e.g. everydaiifecal
experiences) .579 464
I have knowledge of é
CK1 the curriculum content in my discipline (e.g. set of courses/modules that
make up a full programme) .569 427
CK2 key facts in my discipline 727 .656
CKS basic concepts in my discipline (e.g. language, terminology, labels) .725 .669
CK4 fundamental theories that underpin my discipline (e.g. philosophies, rule
models, principles) .728 .698
CKS5 various techniques/procedures in my discipline (e.g. methods, ways of d
things) 778 .733
CK®6 what constitutes legitimate knowledge in digcipline (e.g. distinguish
between correct and incorrect knowledge; fact and opinion) 778 .739
CK7 how to select content for teaching that meet requirements of accredited
professional/ educational standards/bodies in my discipline 734 .628
CKa8 central topics taught in my discipline .713 .669
Without using myUNISAt ool s, | know how toé
PCK1 address misconceptions students might have about the content (e.g.
misunderstandings, mistaken beliefs) .610 490
PCK2 select instructionatrategies that fit the content (e.g. group work, activit
based learning, experiential learning) 724 .602
PCK3 pace learning so students are able to master the content (e.g. timed re|
timed assessments) 722 .657
PCK4 address topics/conceptsdents are likely to find easy or difficult about th
content .789 .799
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PCKS5 design interactive content for students to input or respond to (e.g. stud
input or respond to selissessments, quizzes to generate a result)

PCKG6 link students prior knowledge to the content (e.g. use introductory entt
learning level activities, set baseline assessments)

PCKZ7 represent the content in multiple ways (e.g. useful analogies, illustratio
examples, explanations)

PCK8 make connections between various concepts/topics/related modules

I know how to usemyUNISAt o é

LMS-PK1 to orientate students online (e.g. clarify outcomes, instruction and
assessment criteria in module site)

LMS-PK2 scaffold | earning online (e.
more complex concepts/tasks)

LMS-PKS3 create assessments online (e.g. closed/open ended questions, tim
assessments, matching questions, question pools)

LMS-PK4 design multiple forms of feedback online (e.g. electronic, sms,
Announcements, emails, comments in the grade book)

LMS-PKS5 varied forms of representation online (e.g. multimedia, visual, audit
illustrations, presentationsimulations)

LMS-PK6 monitor student learning online (e.g. assignment submissions and
marks, discussions, blogs)

LMS-PK?7 provide for diverse digital capabilities of students online (e.g. mody
site interface functional for noviagsers, disabled users, sensitive to language)
LMS-PK8 form part of a blended mode (e.g. combine print, online, face to fag
other media)

I know how to usemyUNISAt o é

LMS-CK1 direct students to wetbased content (e.g. accésmugh RSS feeds to
online publishers, libraries)

LMS-CK?2 integrate third party software/tools to communicate concepts (e.g.
AutoCAD, GIS, DrGeo, Math Blaster, KGeography, Bookkeeper)

LMS-CK3 demonstrate unobservable, obsdants/concepts/principles invisible
to the eye (e.g. using illustrations, simulations, games, mind mapping)
LMS-CK4 transform the content (e.g. running an online video or simulation is
different from reading printed text)

LMS-CKS5 offer flexible access across multiple representations (e.g. link text,
graphs, diagrams, videos, formulas)

LMS-CK6 chunk the content (e.g. split or break content into several smaller
segments)

LMS-CK7 generate online discussions thighlight key content (e.g. draw
attention to central topics/patterns/relationships using the Discussion forums
LMS-CKS8 afford students opportunities to actively engage with the content (e
foster studententred learning)

Iknow how toé

LMS-TPACK1 combine teaching strategies witlyUNISA tools to transform the
content (e.g. problerhased learning, experiential learning, acthbsed
learning)

LMS-TPACK?2 clarify difficult concepts using/by selectingyUNISA tools that
afford different forms of representation (e.g. multimedia, visual, auditory
illustrations, presentations, simulations)

LMS-TPACK3 integratanyUNISA tools and welbased content to support
blended learning (e.g. a combine print, otiredia)

LMS-TPACKA4 create multiple assessments online usigyNISA tools that
allow students to master the content (e.g. closed/open ended questions, time
assessments, matching questions, question pools)

LMS-TPACKS guide students to weiased content by making usenofUNISA
tools that provide opportunities for flexible learning (e.g. students can learn a
access materials at own time, place and space)

LMS-TPACK®G integratenyUNISAtools thatdl ow st udent sd t
online discussions related to content (e.g. discussion forums, blogs, wikis)
LMS-TPACK?7 use a team approach to integrate pedagogy, contentydsidISA
tools in the design of the module (e.g. complete certificate of due diligence)
LMS-TPACKS8 combine content amdyUNISA tools to provide students
opportunities to interactively engage as part of their learning (e.g. students

input/respond to ontie activities, assessments, discussions)

.648

787

.787
.821

.709

712

.728

.658

.756

.651

.738

.710

714

.637

744

.816

.836

.728

.689

.687

775

.803

773

.782

.803

722

.702

.764

.589

.746

.692
T74

.557

.558

.651

.556

.670

.580

727

.567

.630

.545

.678

q72

.809

.631

.586

.554

.699

.692

.651

.673

.682

.662

.557

.649

Extractionmethod: Principakxis factoring
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5.4.3 Correlation matrix

Multicollinearity or s$ngularity was examined by producing and scannig

correlation matrix or Rnatrix for variables that correlatevell, which meantlooking

for correlationsfigreater than .3and greater than9o (Field, 2013 p. 694. Patterned
relationships among variables did not indicate any problem. As a folpwthe
determinant score was confirmed. For these data its vads®.630E23 (determinant
= 0.0005630)which is greater than the required value of 0.0001 (Field, 2009)

5.4.4 Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy

Varioustests were done prior to the factor extractios. KMO andBar t | et t 6 s

Sphericityt o gauge the appropr i at enmeanisgulfaotdr

analysis. Table3 presents the results of the tesibe KMO denotesthe ratio of the

t he

squared relationship&orrelations)among variables to the squared partial relationship

between variablesA value close to 1 suggests that patterns of reldtipasare

relatively compactthus factor analysis ought to yield distinct reliable factors (Field,

2013).For theKMO statistic the valugvas.936, whichis well above .50the minimum
criteria that Kaiser and Rice (1974) recommerahd falls into the category of

6 ma toweslod

Table8: KMO measure osamplingadequacy
and Bartlett'sestof Sohericity

KMO measure ofamplingadequacy

Bartlett'stest ofSphericity Approx. ChiSquare
df

Sig.

.936

13055.453
1653
.000

545 Bartl et tpghericty est of S

Bartlettds t erspects whetherShe hvariancecovarignce matrix is
proportionateo the identity matriXField, 2013).This was found to be significar(Sig.

<.000)thep-val ue of t hveasldBsihantOl5eB & rotXt =1 B89553483, df
i 1653, p < .000)The researcher was thus confident that rémsulting correlation
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structure between the individual variables wasng enough to conductveable factor

analysisthat would produce cleawt reliable factors

5.5 VALIDITY

5.5.1Factor extraction

Principal axis factoranalysiswas applied to educatdreesponseso ascertain whether
the 58 items would loadnto the seven constructs asticipatedin the LMSTPACK
guestionnairgi.e. TK, PK, CK, PCK, LMSPK, LMS-CK and LMSTPACK. In this
way, the large number of item@ the questionnaireould bereduced to a smaller
number of factors (or constructs thereby providing validity evidence of theelf
reporting scale Williams et al. (2010) recommendthat among the many critical
decisions for reducing factoris determining the appropriate number of factors to

extract and rotatm thedata set

5.5.2Determining the number of factors

Subsequentlymultiple criteriawere applied to assist ichoosingthe optimumnumber

of factors to extraadr retain Field (2013) suggesthatfactor analyst®ughtto employ

a variety ofmeasuresn orderto avoid the underor overextraction of true underlying
dimensions.This is in line with Thompson and Daniel (1996) whassertthat the

Asi multaneous use of mul tiple decision rul
200). Accordingly, the following criteria were appled: (a) eigenvalues 1, (b)
cumulativepercentage of varianaxtractedand (g the significant decline in the scree

plot.

CRIT ERION 1: Eigenvalues >1

The initial measure of the factor extraction proc@&sgolved examiningthe size of
eigenvalueof the correlation matrix (Rnatrix). In this instancethe most commonly
used criterionknown asthe Kaiser Guttman rulevas appliedKaiser (1956 1960)
recommend that all factors with eigenvalues greater than 1 be retaiiée.
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eigenvaluesassociated with everfactor prior to ekaction, after extractionra after
rotationare displayed in Tabl8. From Table9 nine factors have eigenvalues greater
than 1 and would have been considet¢owever, theheoretical anadonceptualntent
suggest that not more than seven facteh®uldbe countedAs a resultan aternative
criterion of determining the correct number of factors to be retained was used, namely

cumulative percentage of variance (Field, 2013).

CRITERION 2: Cumulative percentageof variance

The first section offable9 lists the initial egenvaluesor the amount of variance in the
original variables accounted for by each factor. For the initial solutimre are as
many factors as variable€onsequentlySPSS identified a total of 58 factors within the
initial data set. The percentage of variance is also displ&gddtively large amounts of
variance are explained by two factors, i.e. factor 1 = 34.206% and factor 2 = 11.094%,

whereas successive factegplain smaller amounts of variance.

The next section of Tabl® shows the extracted factors. By applyiagseveractor
solution combined with t HsiefactbewitaaigenvaluS&sP S S
greater than Ivere extracted. Thegxplain 60% of the variability in the original 58
variables. According to Hair, Black, Babimnd Anderson (2010)a 60% cumulative
percentage of total variance extracted by successive factors is deemed satiafattory
significant for the derived factar§his measuresuggestghat the complexity of the
items can be considerably reduced to six factors, with only a 2% loss of information.
Subsequently,hie rotation changed the individual totals (eigenvalya®)ducingmore

everly spreadvaluesacrossthe six factorsand thus making it easier to interpreéhe

relative importance afachfactor.

79



Table9: Total varianceexplained(SPSSutput)

Rotation

Initial Eigenvalues Extraction Sums of Squared Sums of

Loadings Squared

Factor Loadings

1 19.80 34.206 34.206| 19.464 33.559 33.559 14.894

2 6.435 11.094 45.301 6.092 10.504 44.063 7.854

3 4.089 7.051 52.351 3.765 6.491 50.555 7.563

4 2.767 4.771 57.122 2.384 4110 54.665 10.884

5 2.365 4.077 61.200 1.932 3.331 57.995 9.312

6 1.584 2730 63.99 1.173 2.023 60.018 1.427

7 1.301 2.243 66.173 .940 1.621 61.64 12.144
8 1.063 1.832 68.005
9 1.009 1.740 69.745
10 917 1.580 71.326
11 .867 1.495 72.821
12 .856 1.475 74.296
13 .782 1.349 75.645
14 747 1.289 76.934
15 .723 1.246 78.179
16 .679 1.171 79.39
17 .615 1.061 80.411
18 .576 .993 81.403
19 571 .985 82.389
20 550 .948 83.336
21 .542 .935 84.272
22 481 .830 85.101
23 452 780 85.881
24 434 748 86.629
25 422 727 87.357
26 .393 .678 88.035
27 379 .654 88.689
28 .365 .630 89.319
29 .357 .616 89.934
30 .338 .582 90.517
31 .333 574 91.09
32 320 551 91.642
33 .309 .532 92.174
34 .299 .516 92.69D
35 .279 481 93.171
36 .266 458 93.629
37 .256 441 94.071
38 .246 424 94.495
39 .235 405 94.900
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40 .226 .389 95.289
41 .219 377 95.666
42 .206 .355 96.021
43 .198 342 96.363
44 .193 .333 96.696
45 .183 315 97.011
46 .180 .310 97.3D
47 .167 .288 97.609
48 .160 277 97.885
49 .158 272 98.157
50 151 .259 98.417
51 139 .239 98.656
52 133 230 98.886
53 125 .216 99.102
54 125 215 99.317
55 .108 .186 99.503
56 101 175 99.678
57 .096 .166 99.844
58 .090 .156 100000

Extractionmethod: Principakxis factoring
a. When factors are correlated, sums of squared loadings cannot be added to obtaiaréatutel

CRITERION 3: Scree plot

While eigenvalugscumulative percentage of variance and communalitiesre very
useful critera for factor extractiona scree plotprovides an added reliable method for
retainingthe optimal number diactors Cattell (1966 in Field (2013)suggest that by
plotting and inspectingeacheigenvalue b a scree plot ¢r graph, the relative position

of each factowill becomeevident He recommensl retaining thehigh eigenvalues
along the steep slof¥ -axis)to the left of theoint of inflexion(where the slope of the

line changes drasticall@nd not to retain the factors on the shallow slopaxis).

In this instance, the scree plot was ambiguous and displayed inflexions that would

justify retainingfive or six factors. However, feer careful consideratiorsix factors

were retained for a variety of reasons: includendarge enough sample size, the
combination of the scree plot and Kaiser o0s
logical sense as indicators of clear TPACK constructs. Fifliigupports the resulting
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six factors left of the point of inflexion that wadamed.Six factors were later used for

the rotation.

15+

g Point of
g 107 Inflexion
i

| I I I | 1 1 ] I I 1 1 | I I T | 1 1 I I ] 1 1 I I ) ] 1
1 3 5 79 11131517 1921232527293133353739414345474951535557
Factor Number

Figure 11: Screeplot (SPSSutpui indicatingthatthe data have six factors

5.53 Factor rotation

The objective of factor rotation is to optimise and simpéfgnore meaningful factor
solution. Since it was assumethat the underlying factors were correlated to one
another, the oblique rotation (direct oblimin with Kaisermalisation) was chosen
Costello and Osborne (2005})ate that correlations are generalgxpected among
factors when studying human behaviour and performance. They recommend oblique
rotational methods be used as this would theoretically extract a more accurate and

possibly a more reproducible solution.
Seeing as the LMSPACK model specified seven factors and strongly sugegbst

correlated constructs, the resultifector solutionshowed items loading odistinct

factors, suggesting six possible factoms. LMS-K (factor 4, PK (factor 5, CK (factor
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2), PCK (factor 3§ and LMS-PK (factor §, while LMS-CK and LMS-TPACK items
loaded as a uniqusingle factor (factor 1) Subsequentlya second and third factor
analyss with six and five factorgespectivelywas done. The factors were rotated using
the dolique rotation method (direct oblimin with Kaiseormalisation) but since the
statistical differences were not substantilagé sixfactor solution was retained (Hair et
al., 2010).

The rotatedpattern matrix for thés8 items on thesix-factor solutionis presentedn
Table10. An item was said to load on a giverctiar if the factor loading was!l0 and

greater for thafactor and less thadO for the other factoin this instance LMS-PK8

(< .40)did not loadonto any factor above .48nd so it was removeth contrasteven
thoughLMS-CK7 (-.409) loaded

, it was also removed as jttoo, did not load significantlyonto any factor.LMS-
TPACK4 had crosfoadings in other words the variable had twdoadings that
exceeded the threshold value (in this case .40 and greater) deemed necessary for
inclusion in the factor interpretationMS-TPACK4 had loadings of .456 and .431 on

factors 1 and ,/respectivelyConsequently, the item was removed.

Table10: Patternmatrix 3

Factor
1 2 3 4 5 6 7

Item

I know how toé
LMS-K1 modify/personalise the default
Homepage .662
LMS-K2 upload Official Study Material (e.qg.
Tutorial Letters, Study Guides, previous exar|
papers) 524
LMS-K3 upload Prescribed Book Lists (e.g.
display prescribed books, recommended
readings, @eserves) .585
LMS-K4 publish discussions using the
Discussion Forums tool (e.g. add module
discussion activities, create topics to discuss
assignment/exam queries) 725
LMS-K5 post information using the
Announcements tool (e.g. post messages on
module site that can also be mailed to the clg .787
LMS-K6 customize the Schedule tool (e.g. fo
posting and viewingleadlines, events related
a course) 482

LMS-K7 upload Additional Resources (e.g. 779

8 By default SPSS lists all factor loadindsyt in order to increse meaningful interpretation of the rotated pattern
matrix and structure matrix, factor loadings below.40-@f@twere not printedr reported in the results. Only LMS
PK8 (< .40) was reported in the pattern matrix.
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class notes, multimedia files)

LMS-K8 track assignments using the
Assignments tool (e.g. assignment statistics,
MCQ marking reports, assignmestatus
reports, marking statistics)

LMS-K9 export statistical reports using the
Statistics tool (e.g. user visits, tool and resou
activity)

LMS-K10 update module site settings using
Site Info tool

Iknow how toé

PK1 design study material for distance learni
PK2 align learning outcomes, instruction and
assessment

PK3 draw from a range of learning theories
(e.g. behaviourism, constructivism,
cognitivism,etc.)

PK4 integrate a mix of student support
strategies (e.g. courseware, tutorials, feedba
practical work, sms, email)

PKS5 use different assessment strategies (e.g
formative, summative assessments)
PKG6 facilitate varied forms of interactions (e.g
between studerdndstudent, studerand
lecturer, studer@indtutor, studentind
content)

PK7 sequence learning activities (e.g. from
simple to complex)

PKS8 link instructionakhctivities to authentic
experiences (e.g. everyday réifé
experiences)

I have knowl edge of é
CKZ1 the curriculum content in my discipline
(e.g. set of courses/modules that make up a
programme)

CK2 key factin my discipline

CKS basic concepts in my discipline (e.g.
language, terminology, labels)

CK4 fundamental theories that underpin my
discipline (e.g. philosophies, rules, models,
principles)

CKS5 varioustechniques/procedures in my
discipline (e.g. methods, ways of doing thing
CK®6 what constitutes legitimate knowledge i
my discipline (e.g. distinguish between corre
and incorrect knowledge; fact and opinion)
CK7 how toselect content for teaching that
meet requirements of accredited professional
educational standards/bodies in my disciplin

CKa8 central topics taught in my discipline
Without using myUNISA tools, | know how

t oé

PCK1 address misconceptions students mig
have about the content (e.g. misunderstandir
mistaken beliefs)
PCK2 select instructional strategies that fit th
content (e.g. group work, activityased
learning, experiential learning)

PCKS3 pace learning so students are able to
master the content (e.g. timed readings, time
assessments)

PCK4 address topics/concepts students are

likely to find easy or difficult about the conten

.615
.805

.798

.843

.854

.873

714
754

.631

.681

757

914

.649

.488

482

-.601

-.750

-.557

-.671

-.682

-.544

-.678

-.666
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PCKS5 design interactive content for students
input or respond to (e.g. students input or
respond to seldssessments, quizzes to
generate a result)

PCKG6 link students prior knowledge to the
content (e.g. use introductory entry learning
level activities, set baseline assessments)
PCKZ7 represent the content in multiple ways
(e.g. useful analogies, illustrations, exampleg
explanations)

PCK8 make connections between various
concepts/topics/related modules

I know how to usemyUNISAt o é
LMS-PK1 to orientate students online (e.g.
clarify outcomes, instruction and assessment
criteria in modulesite)

LMS-PK2 scaffold learning online (e.g. guide
studentsdé |l earning f
complex concepts/tasks)

LMS-PKS3 create assessments online (e.g.
closed/open ended questions, timed
assessments, matching questiansestion
pools)

LMS-PK4 design multiple forms of feedback
online (e.g. electronic, sms, Announcements
emails, comments in the grade book)
LMS-PKS5 varied forms of representation
online (e.g. multimedia, visual, auditory
illustrations, presentations, simulations)
LMS-PK6 monitor student learning online
(e.g. assignment submissions and marks,
discussions, blogs)

LMS-PK?7 provide for diverse digital
capabilities of students online (e.g. modsike
interface functional for novice users, disableg
users, sensitive to language)

LMS-PK8 form part of a blended mode (e.qg.
combine print, online, face to face, other
media)

I know how to usemyUNISAt o é
LMS-CK1 direct students to welbased content
(e.g. access through RSS feeds to online
publishers, libraries)

LMS-CK2 integrate third party software/tools
to communicate concepts (e.g. AutoCAD, Gl
DrGeo, Math BlasteiKGeography,
Bookkeeper)

LMS-CK3 demonstrate unobservable, obscu
facts/concepts/principles invisible to the eye
(e.g. using illustrations, simulations, games,
mind mapping)

LMS-CK4 transform the content (e.g. running
anonline video or simulation is different from
reading printed text)

LMS-CKS5 offer flexible access across multipl
representations (e.g. link text, graphs,
diagrams, videos, formulas)

LMS-CK6 chunk the content (e.g. splitlmreak
content into several smaller segments)
LMS-CK7 generate online discussions that
highlight key content (e.g. draw attention to
central topics/patterns/relationships using the
Discussion forums tool)

LMS-CKS8 afford students opportunities to

actively engage with the content (e.g. foster

.262

.708

713

.833

.892

.890

725

515

.033

.735

.855

.843

.882

.055

.158

-.095

-.013

-.409

.551

514

.667

.585

490

.628

.604

.390
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studenicentred learning)

I know how toé
LMS-TPACK1 combine teaching strategies
with myUNISA tools to transform the content
(e.g. problenrbased learning, experiential
learning, activitybased learning)
LMS-TPACK?2 clarify difficult concepts
using/by selectinghyUNISA tools that afford
different forms of representation (e.g.
multimedia, visual, auditory illustrations,
presentations, simulations)

LMS-TPACKS integratenyUNISA tools and
web-based content to support blended learnif
(e.g. a combine print, other media)
LMS-TPACKA4 create multiple assessments
online usingnyUNISA tools that allow
students to master the content (e.g. closed/o
ended questions, timed assessments, match
guestions, question pools)

LMS-TPACKS guide students to weiased
content by making use ofiyUNISA tools that
provide opportunities for flexible learning (e.g
students can learn and access materials at 0
time, place and space)

LMS-TPACKS integratanyUNISA tools that
all ow studentsdé to p
discussions related to content (e.g. discussio
forums, blogs, wikis)

LMS-TPACK?7 use a team approach to
integrate pedagogy, content anglUNISA
tools in the design of the module (e.g. complg
certificate of due diligence)

LMS-TPACK8 combine content and
myUNISAtools to provide students
opportunities to interactively engage as part
their learning (e.g. students input/respond to

online activities, assessments, discussions)

.578

.736

.676

456

.609

.552

537

.525

431

Extractionmethod: Principabxis factoring

Rotationmethod: Oblimin with Kaisenormalisation

a. Rotation converged in 18 iterations

To avoid misinterpretationf correlated factors the structure matrix (see Tahjevas

also examined (Graham, Guthri& Thompson, 2003). It contrastsith the pattern

matrix in that the common variance is not overlooked. With the exclusion of§act®r

and 5,numerous items loa&dl highly on more than one factor. Thiemeabout as a

result of the association between factors 1 and 4 and between factors74 Adtet

analysis of the rotated pattern matard structure matrjxthe factors were interpreted

and the constructs labelled.
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Table11: Structurematrix

Factors

Iltems

4

| know how toé

LMS-K1 modfy/personalise the default
Homepage

LMS-K2 upload Official Study Material (e.qg.
Tutorial Letters, Study Guides, previous exam
papers)

LMS-K3 upload Prescribed Book Lists (e.g.
display prescribed books, recommended
readings, geserves)

LMS-K4 publish discussions using the
Discussion Forums tool (e.g. add module
discussion activities, create topics to discuss
assignment/exam queries)

LMS-K5 post information using the
Announcements todk.g. post messages on
module site that can also be mailed to the clag
LMS-K6 customize the Schedule tool (e.qg. for
posting and viewing deadlines, events related
a course)

LMS-K7 upload Additional Resources (edgss
notes, multimedia files)

LMS-K8 track assignments using the
Assignments tool (e.g. assignment statistics,
MCQ marking reports, assignment status repd
marking statistics)

LMS-K9 export statisticateports using the
Statistics tool (e.g. user visits, tool and resour
activity)

LMS-K10 update module site settings using th
Site Info tool

| know how toé

PK1 design study material for distarlearning
PK2 align learning outcomes, instruction and
assessment

PK3 draw from a range of learning theories (e
behaviourism, constructivism, cognitivism, etc
PK4 integrate a mix of student suppsirategies
(e.g. courseware, tutorials, feedback, practica
work, sms, email)

PK5 use different assessment strategies (e.g.
formative, summative assessments)

PK®6 facilitate varied forms of interactions (e.g
betweerstuderntand-student, studerand
lecturer, studeréindtutor, studentind-content)
PK7 sequence learning activities (e.g. from
simple to complex)

PK8 link instructional activities to authentic
experiences (e.g. everydesatlife experiences)

I have knowledge of é
CK1 the curriculum content in my discipline

(e.g. set of courses/modules that make up a fu
programme)

CK2 key facts in my discipline

CK3 basicconcepts in my discipline (e.g.
language, terminology, labels)

CK4 fundamental theories that underpin my
discipline (e.g. philosophies, rules, models,
principles)

CKS5 various techniques/procedures in my

461

415

412

.536

.546

428

440

.634
.805

.809

.826
.855

.690

.623

.619

q72

.781

.628

.830

737

.657

.646

448

-.667

- 782

-.560

- 741

-.765

-.626

-.748

-.670

438

482

435

.504

.524

.507
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discipline (e.gmethods, ways of doing things)

CK6 what constitutes legitimate knowledge in
my discipline (e.g. distinguish between correg
and incorrect knowledge; fact and opinion)
CK7 how to select content for teaching that m
requirements of accredited professional/
educational standards/bodies in my discipling

CK8 central topics taught in my discipline
Without using myUNISA tools, | know how
t oé

PCK1 address misconceptiostsidents might
have about the content (e.g. misunderstanding
mistaken beliefs)
PCK2 select instructional strategies that fit the
content (e.g. group work, activityased
learning, experiential learning)

PCK3 pace learning so students are able to
master the content (e.g. timed readings, timed
assessments)

PCK4 address topics/concepts students are li
to find easy or difficult about the content
PCKS5 design interactive content for students t
input or respond to (e.g. students input or
respond to seldssessments, quizzes to generg
a result)

PCKG® link students prior knowledge to the
content (e.g. use introductory entry learning
level activities, set baseline assessments)
PCKZ7 represent the content in multiple ways
(e.g. useful analogies, illustrations, examples,
explanations)

PCK8 make connections between various
concepts/topics/related modules

| know how to use myl
LMS-PK1 to orientate students online (e.g.
clarify outcomes, instruction and assessment
criteria in modulesite)

LMS-PK2 scaffold learning online (e.g. guide
studentsd | earning fon
concepts/tasks)

LMS-PKS3 create assessments online (e.qg.
closed/open ended questions, timed assessm
matchingquestions, question pools)

LMS-PK4 design multiple forms of feedback
online (e.g. electronic, sms, Announcements,
emails, comments in the grade book)
LMS-PKS5 varied forms of representation onlin
(e.g.multimedia, visual, auditory illustrations,
presentations, simulations)

LMS-PK6 monitor student learning online (e.g
assignment submissions and marks, discussi
blogs)

LMS-PK?7 provide for diversdigital capabilities
of students online (e.g. module site interface
functional for novice users, disabled users,
sensitive to language)

LMS-PK8 form part of a blended mode (e.qg.
combine print, online, face to face, other medi

| know how to use myl
LMS-CK1 direct students to welliased content
(e.g. access through RSS feeds to online
publishers, libraries)

LMS-CK2 integrate third party software/tools |

communicate concepts (e.g. AutoCAD, GIS,

491

.560

575

463

.683

.505

.698

.627

.781

.708

.858

a77
.801

.676

.749

.796

.890

747

.862

.825

.876

.500

489

467

.455

ATT

494

428

.520

448

-.410

-412

.708

.708

.786

.704

.745

.735

775

.672

511
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DrGeo, Math Blaster, KGeography,
Bookkeeper)

LMS-CK3 demonstrate unobservable, obscurg
facts/concepts/principles invisible to the eye
(e.g. usingllustrations, simulations, games,
mind mapping)

LMS-CK4 transform the content (e.g. running
online video or simulation is different from
reading printed text)

LMS-CKS5 offer flexible access across multiple
representations (e.g. link text, graphs, diagran|
videos, formulas)

LMS-CK6 chunk the content (e.g. split or breal
content into several smaller segments)
LMS-CK7 generate online discussions that
highlight keycontent (e.g. draw attention to
central topics/patterns/relationships using the
Discussion forums tool)

LMS-CKS8 afford students opportunities to
actively engage with the content (e.g. foster
studertcentred learning)

I know how toé

LMS-TPACK1 combine teaching strategies wi
myUNISA tools to transform the content (e.g.
problembased learning, experiential learning,
activity-based learning)

LMS-TPACK?2 clarify difficult concepts
using/by selectinghyUNISA tools that afford
different forms of representation (e.g.
multimedia, visual, auditory illustrations,
presentations, simulations)

LMS-TPACKS integratenyUNISA tools and
web-based content to support blended learnin
(e.g. a combine print, other media)
LMS-TPACKA4 create multiple assessments
online usingmyUNISA tools that allow studentg
to master the content (e.g. closed/open ended
guestions, timed assessments, matching
guestions, question pools)

LMS-TPACKS guide students to weiased
content by making use ofiyUNISA tools that
provide opportunities for flexible learning (e.g.
students can learn and access materials at ow
time, place and space)

LMS-TPACKG integratanyUNISA tools that
all ow studentsd to pid
discussions related to content (e.g. discussion
forums, blogs, wikis)

LMS-TPACK?7 use a team approach to integrg
pedagogy, content amdyUNISA tools in the
design of the module (e.g. complete certificatg
due diligence)

LMS-TPACKS8 combine content amdyUNISA
tools to provide students opportunities to
interactively engage as part of their learning (¢
students input/respond to online activities,

assessments, discussions)

.816

.870

.893

.784

.580

.672

762

.818

787

735

773

.710

713

719

400

404

408

401

432

453

A17

415

A27

A22

438

459

413

442

-.413

-.447

455

481

.535

.507

.560

.555

.646

.589

.578

.730

.645

.592

.567

.639

Extradion method: Principabxis factoring

Rotationmethod: Oblimin with Kaisenormalisation
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