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Summary

This was a metatudy. That means that the intention of the study was to review and analyse
previous studies, andraw conclusions about the state of research into technologies in education,
and specifically into the management of those technologies.

Theprojectproposeda range of objectives that were reduced because of funding limitatitimes
reduced project sgoe focused on an extensiVigerature review(the bibliography) and the
development of aeference modehat is intended to guide those concerned with managing ICTs in
South African educatiofwhether as managers or as researcherd he original proposalso

included the development afase studieand the establishment of knowledge basébuilt around

the reference model) but this work remains to be done.

The project was somewhat problematic in execution. Resourcing and administrative difficulties
resulted in no students graduating (yet), and this is a matter for disappointment. These problems
were reported to the NRF arglin the endg useful outputswere achieved

First, following establishment of the projectiwo-day meeting ohbout 20expets revealed a
consensusthat the manydifferenceghat are to be seen (in learners, teachers, resource levels and
other factors)are probably the most important thing to acknowledge and respondghtandertaking
further research into technology in Soutirican educatiorand in improving management practice
The drives for change arising from technological innovatare forceful,and the form and function

of education establishments is changirg.the simplest possible view, information technolagyn
investment and it needs to be managed accordingly.

The idea ofaluecan be used to develdpgicalconnections between the sometimascontrolled

cost of education information technologigand the strategic benefits that are sought for learners
and for the nation. Critical to understanding how value can be assured is to acknowledge and pro
actively manage thanformation systemshat are the means to improve educational processes, and
the benefitsthat must be defined and then delivered, if the investment of time, money and effort is
to be worthwhile.

Thebibliographythat emerged from the literature review (more than 160 papeese read, being
chosen from more than 70€andidate$ confirms thathere is little evidence that the management
of IT investments educations researchedFurther, whilesome reported work makes passing
reference to(or implies)strategic managementhere is little evidence that strategic optioasd
strategic management techniquase being seriously researchatithe regional or national level.

To deal with the problems of technology and strategy management:

1 Thediversitythat we live with needs to be understood and incorporated into policies and
strategiesfor information technology and information systems in education.

1 The role of thestakeholdey and existing techniques fatakeholder analysjwill be key in
determining the valudas soughtfrom our information technology investments in educatio

1 There is more to this than just teaching and learniRgsearchs a key feature of the
education landscape amkeds good information technology supppddministrationat all
levelsneeds good systems, amdanagemenneeds management information &b provides
a basis for good decision making.

Thereference modelcurrently focused on "Teaching and Learning" as the core educational activity,
organises the chain of value that begins to ensure successful investment. It also shows how
knowledge managaent fits into the "big picture” and provides an ontological foundation for

further work, aswell as a framework for the evaluation of performance aatue delivery within
working educationnstitutions.
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The project also developesignificantancillay outputs: a proposal for special issue of a journa
"Flash MOOG'anda qualitative research data analyseiThe projectontributed to a new book
"Investing in Information'that is to be published imminently by Springer in Gen@ral that
provides much more detail about the idea of value management from information technology
investments) A number ofournal papershave already been published, and further papers are in
process.

The main body of the report that follows is just 15 pagdise remainder of the report comprises
appendices that augment the summesin the main bodyand provide some evidence about how
the conclusions were reached.

11 June 2015



Managing ICTs in SA Educatidraft final report Pageiii

Contents
T oo L1 Tox i o o RPN 1
Initial objectives Of the STUAY.........uuweee e 1
EXECULION Of the PrOJECL ... .ttt e e e e e e e e e e e e e e e e e e s e e e s s e e e ae e nneeneenneereenes 2
Getting started: @ Meeting Of EXPEITS.......vvviiiiiiiiiiiieiee e
Discussion of the results of the MEEtING...........cuviiiii e 4
KBY TNEBIMES. ..ot e e e e e e e e e e e e e e e e e rreeeeeas 5
SUMIMIBIY . ettt e e e e ettt ettt b oo oo e e e e et et eebeb b e e oo e e eeeeeeeeebbbaaaaeeeaeeeeeennnennnnnns 7
Principal achievements Of the StUAY............coooiiiiiiiiiiiii e 8
L= o1 0] oTo] =T o] o 1Y/ 8
The referen@ MOEL............ooiiiiii e a e e e e e e aann 10
Ancillary achievements of the StUAY............coooiiiiii i 14
Activities from the meeting Of EXPEILS........coooi i a e e e e e e 14
Other related ACHVITIES ... ..uuuueiiiiiiiriiiiiei e e e e e e e et s s e s a e areereerreeeeenees 14
Appendix 1: The DIbOGraphy..........covviiiiiiiii e 16
(1T a1t = T oo 0 1 1= g1 17
o 8 ToT= 1[0 o U 18
TECINOIOY..... .t e e e s e e e e e e e e e e e e r e e e e e 26
Y EoT g E=Te [T g T=] o PP RRRPPPPTRRPTN 28
IMPIEMENTALION......eiiiiieiiiieeeee e e e e e e e e e e e e e e e e e e e aaaaaaaeas 31
(O] 0 1= 0 [T o] = 34
(ST T= 1ol T T ] (= TP PREPP 36
SUMMANY Of tNE FEVIEWL.....ci ettt e e e e e r e e e e e e s nnneeeeeas 38
Appendix 2: Constructing the Reference Model..............viiiiiiiiiciii e, 41
SOUICES ..ttt ettt ettt oo e ettt e et eeb b oo e e e e e e ee et e ee b b a e e e e e e et e eeeeeanbb e e e e e aeeeeeenne 41
=T o 1o 01T 1< PO P PO PPPPPPPPPPY” o
The development of the final MOdel..........c.c.ooviiiiiiiieeeeee e A
A summary of some of the evidence that supports the Reference Model..............cccocee. 54
Assessment of the reference model against reqUIreMEeNtS..........ccuvvveveeeiiiniiiieree e 56
Appendix 3: The FIash MOOC.........cooo s 58
INErOAUCTONY COMIMEBINTS.....eiiiiiiiiiieiii ettt e e e et e e e s st e e e e e s e e e e e e e e e annnenes 58
The Flash MOOC at CRUT ..o e e e e e e e e e e e e e e e e e e e e s e e e s e e e s annans 58
N g =11 59
MANAGEIMENL. ...ttt e e e e e e e et et e ettt s e e e e aaaeeeeesebbnnnaeaeeaaaaeennnes 68
Results out of the Flash MOOC...........uuuiiieiieeeee e 69
F o] (gL =T [ =T g LT o 69
Appendix 4: The Qualitative Content Analyser (QCA)..... ... eeeeieeas 70
OVEIVIEW OF QA ..ttt e e e e e e e e e e e aeaaaaaaeaens 70
Y0 4[N = T [P EPPRPRR 70
Appendix 5: BibliOgrapny..........uoi i 73
PN o] 01T oo 1) QS I @4 ] {0 aTo] (o e Y /PP 82

11 June 2015



Managing ICTs in SA Educatidraft final report Pageiv

Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:

Figurel4:

Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:

11 June 2015

Teaching and learning as the core relationship between teachers and learners?

Distribution of selected articles by year of publication...................ccccceceiiiinnnnnnd 8
The final form of tle reference Model...........oooiiiiiiiiiiiii e, 11
Distribution of selected articles by COUNIIY...........ccoveiiii s 18
A simple start: teaching and learning, technology and strategy....................... 41
Introducing multiplicity in conceptual modelling.........cccccvvveeeeeeieeeiiiiiiiiiieeeeee, 42
A starting point in developing the reference model....................ccc e 43
An early version of the reference model..................oo oo 44
Management and management actions education..................ccccceeeeeeeeei e 45
Introducing the concepts of education systems and education benefits........ 46
Tracking the flow of knowledge through education..............ccccccevviiiiiineeeennns 46
Developing the reference model: showing cardinalities.....................cc...... . 47
Developing the reference model: adding resolving associative entitites.......48
The essential components of the reference mogigltroducing cardinalities.....48
Developing the model: martp-manyrelationships resolved..........................48
Demand, supply and outcomesesolving cardinalities.................coceeeecnnnnnns 50
INtroduCiNg tYPOIOGIES ....ceeeeiiiiiiii et 52
The final reference Model...........oooi i 53
PartiCIPALION........eeeeeeee et 60
Nature Of the diSCOUISE........uiiiii it 6l
ANAlysSis ORIl CAtEQOIIES.... ...ttt e e e 62
Analysis of the Main tOPICS........uuiiiiiiiiiii 63
SUPPIYSIAE ISSUBS ....cciieieee e e e e e e e e e e e e e 64
DEemMaNd SIdE ISSUBS........uuueiiiieeeiiiiiieeee e e e s ettt e e e e e s s e e e e e e e e snsbaeee e e e e s ennreeees 65
MaNAGEMENT ISSUES........ceiiiriiiiiirirrerrrerr e e e e e e eeeeaaataaaaaaeaaaeeeaasaseaasaaaaaannn 66
[SSUES OF CONTEXL......eeiiieiiiiiiiiiie et s e e e e e s e e e e e e nneees 67
The QCA control pangld . NB G.a.A. Y. .3 L oo 71
Sample screens from the QCA package......cccvvveeeveeiiieiiiiiiiiiiieee, 72



Managing ICTs in SA Educatidraft final report Pagel

Introduction

Initial objectives ofthe study

The initial aims and objectives of this projeetgainst which its success can be judged, fell into six
areas as follows ...

Project management

Literature review

Case studies

Reference model for ICTs in education
Knowledge base

Closure

=A =4 =4 =8 -8 =9

Projectmanagement
To organise and maintain a detailed project plan, and to provide progress reports.

Good project management assures the integrity and purpose of any study.

Literature review

To undertake a metatudy by means of an extensive review of existintkywaend current literature
concerning ICTs in education.

This was essentially a desk study, and it discovered more than 700 potential journal articles (and
other sources), of which more than 160 were reviewed in detail.

Case studies
To analyse the role &€Ts in education from two points of view:

1 teaching and learning (imparting knowledge), and
9 through all stages of the educational system (accumulating knowledge).

It was also intended to develgmn analysis ofategoriesof ICTs that are potentially usefil
education and the areas of application of those ICTs, taking account of both perspectives.

[This objective was put on hold because of the limited funding that was praysizibelow]

Reference model for ICTs @ducation
Develop a reference model that will:

1 Summarise the key elements ¥ Ts ireducation in a conceptual model
1 Make clear the opportunities for ICTs to be beneficially applied
1 Clarify the perspectives of the different stakeholders involved

A referene model is a highevel view of a domain of interest that organises the principal

components within it, so as to enable productive discussion and development of such a domain,

involving all interested partiessdzOK I Y2 RS untveérse bf ai§cdzi IKrSnilerirgeffdrts

G2 SadlofAak y2N¥az adlyRINRa yR d0Sad LINY OGAOS

Knowledge base

Accumulate knowledge about ICTs in education and locateaitiody of knowledge that will:

L All critical documents setting out the project and its objectives can be found at the project web site:
http://saicted.wikispaces.com
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Disseminate the results of the study interested and involved role players

Promote the outputs of the project as teaching material for advanced studies in education
Test the efficacy of the body of knowledge in practice, and to stabilise its operation and
management

= =4 =4

Such a body of knowledgeould be organised and indexed around the Reference Model, making it
not just a collection of knowledge butstructuredcollection of knowledge that can be explored
according to that structure.

[This objective waalsoput on hold because of the limitéanding that was provided see below]

Closure

To esure that the project is completed and all intended outputs are deliyaretito gaher the
lessons learned and make them available for future research

Execution of the project

Refinement of the objedves

At the first project meeting, during a discussion of the objectives, some focus was found according to
what were considered to be dominant current issues. It was agreed that the management issues
were indeed predominant:

9 ICTs are installed in scho@sSA already but they are not universally effectihew do we
use them bette?

9 ICTs are potentially accelerators of educational processed)dwimight it be possible to
achieve tha?

1 We need to spend money on ICTs more effectively, what is the yadlgtrategic thinking,
andare the intended benefits of ICT investments in education clear, and &greed

1 How can we ensuran educational returton our investment in ICTs?

Funding

The funds awarded by the NRF comprisaty 25% of what had been requestashd therefore the
scope of the project plan had to be significantly reduced. It was agreed th@abe studieand
the Knowledge basehould be left over until th&iterature reviewand theReference modelvere
complete.

Resourcingand project managment issues

Of the funds made availablabout 70% wagsarmarkedfor student bursarieg a greaterproportion

than had been requested in the proposal. The funds available foiboosary purposesvere

therefore further reducedand when it came to registering the four students (one doctoral, three
masters)there were difficult administrativéssueghat arosefrom the timingof NRF and CPUT

proceduresL G A& @62NIK | Y2YSyd G2 LI I OS20WHEE S yRA F DRO:
anything, but to provide some insight into how management difficulties in a ytartigry

institution canjeopardisearesearchprojectsuch as this one

At this time CPUT required applications for registration to be lodgiti fees paicbefore the end of
February Howeverthe NRF were only able to accept nominatiamsl makefundsavailablefor
registration paymentgn May, which itself required proof of registration, which required payment of
fees...aOf | & & A O sithdtion (iriCsKomt,Hhécause the students had no funds, and no other
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funds were available for the purpostaere were extensive delays in getting started and intervention
from the CPUT executive was necessary in order to bréslsitmple administrativéog jant.

Aseparate problem concerned the appointment of the pdst team member. The selected
candidate Dr Nhlanhla Mlitwastarted to make arrangements to+@ganise his worklogdut it
was realised (or decided?) that as existing employee of CPbE would rot be allowed to take up
the bursary, and permission to appoint him viherebydenied. An alternative appointment was
only possible more than half way through the project

All of thisdifficulty in making appointmentand registering studentsameat a time when the
project actually needed high level ofurture and carein its early stages.

Worse was to come. Professor Andy Bytheway, the leader of the project, wastarpgrtetired
employee at CPUTremunerated on a ongear renewable comact. At the start of thesecondyear

of the projecthis contract was not renewethecause of new CPUT executive policies. For four
months, from January to April, he received no remuneration at all and the project had to be put on a
G YAYAYdzy OonbeRgainbelre#akl to heappeals for clarity andxecutiveassistance at a

time when the projected need total attention to its intended purposad when studentseeded

support in order to finalise their personal research proposalstarrdgister fo their second year

Hence both the project leadeandthe appointed research students had a torrid time, completely
distracted by the problems of administratiavhen they should have been buaching and
learning the craft of research.

Because oftte significance of these problentie students werdater surveyed independently in
order to establish their feelings about their involvement with the projectd the institution The
survey confirmed that the administrative difficulties wexenajor maivational problem and that
they felt distantboth from the institution and the project. The doctoral student withdrew because
of personal circumstances (health issueker family), and two of the masters students withdreyw
one because of a change@hployment circumstancegsnoving to Durbahandone because of
capacity and capabilityAt the time of writing, it is understood th#te third masters students still
AYGSYRAY3 G2 O2hatshedasStariedkK S Y a3 SNR A

All of these difficulties wre recorded and reported at the time, and there was one special meeting
with the NRF at which things were explolieadsome detail More information can be made available
should it be requiredbut we are left with a strong feeling that the administratiohpostgraduate
research activities at CPUT needed to be reviewed and imprdvestgraduate students simply
cannot be treated like undergraduates.

Happily, in thdinal analysishere are some very positive outcomes from the proje@ne of the
early major eventsvas a tweday meeting of local experts, at which the issues seen in managing and
researching technology and systems in education were thoroughly discussed.

2¢2 IAGS Yy AYRAOFGARZY 2F K2g LINROfSYHGAO GKAA 61 45 Y2NB

with this problem¢ more than two per day on average for the whole of the period in question.

i K

% The original NRF invitation to subrpitoposalsspecifically suggestel K I & NBGANBR NBASHNOKSNE O2 dzf |
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Getting started: ameeting of experts

In January 2013, a group aademicgand otherg involved with education in South Africa méi

RAaOdzaa GKS SRdzOIF GA2y Lt AYLI OG 2F AYTF2NXIGA2Y |y
herel deduationi S OK y 2 f el &tien systhdsd X | Y R ido&eeyuSafidral (i 2

technolagy investments in a more thoughtful and effective Walgach of the four tertiaries in the

Western Cape was represented.

Four questions guided the initial approach to the discussions:

- what does "management" actually mean in théueational context?

- what "value" is there in using technology in education?

- how will "good management" deliver that "value"?

- GKIG FNB GKS aFFOG2NRé¢ O KailireyX SR G2 YIylr3aSs

Discussion of the results of the meeting

One of the principal results of the meeting was an agreementdifidrencesare possibly the most
important issue faced by education management.

There are differences in everything

Differentpeople see technology differently. Mobile devices are not seen by children in the same
way as adults. To a child a smart phone is something that serves multiple funt¢tans aged
retiree they are likely to be seen as annecessarilgomplex teleplne. Digitally literate people

will see the same functionality and capability in different kinds of technology, especially (for
example) when the technology provides browser access to the World Wide Web, be it a smart
phone, a desk top computer, a pubiidormation kiosk a tabletor a netbookdespite the significant
differences that exist in modern digital technologidhe contexts within which education is
delivered are different, the languages used are different and the motivations and attitudey of k
stakeholders are all different.

Some agreements
Smeimportant agreementghat came out of the meeting are as follows:

1 IT is an investment Investments in information technology in education are not delivering
the expected benefits, and there has bdétie research that deals with this at a managerial
level. Understanding the benefits of information technology in education requires that we
understand itsvalue as seen by different stakeholders. The very structure of education is
changing. Childrein wealthy familiesre switching to home schoolingxacerbating the
divide that exists between rich and poaaf the other end of the scaleourses are now
offered globallywith tens of thousands of learners all registered at the same tiamel at
little or no cost This radically changé®e choices available to learners and it expands the
stakeholdergroupswho areinvolved

1 Connectivity is driving change and complexityfounger people are now constantly
connected to the Internet and the World Wide Web. Timescales, time horizons and
information boundaries are all being redefined. Hence, the extent and depth of change is
significant and worrying, and this can obscure useful opportunities that do exist.
Problems relating to information technology in education include added complexity and the
general challenges of managing change.

“Afull report on this meeting is available at the project web site: http://saicted.wikispaces.com
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1 Change is turning education upside dowit is widely accepted thaechnology canurn
regularbusinesss upside down (and inside dytindthis is true ineducation teachers are
no longer thenecessargource of knowledgerather they have becomine managers of
processeshat bring education resourcasuch closer to the learnegndthat enable access
to (and assimilation of} vast range dknowledge. Complexity derives from the differences
in teachers, learners and contexts, one sizenuailfit all. Learningnight befragmented,
but technology can join it up. Strategic managgfie A& Y SSRSR o6dzi SRdzOl G A
gAftft adAaftft fSIRY YR afl 33SNBE gAft adAtt f1:
1 Managed change is possibléZhange can be achieved progressively, by recognising that
earlybenefits are concerned witbfficiency(taking a minimalist approach to chge); later
benefitscan beconcerned withthe more challenging issue effectivenessdemanding
more committedapproach to change management. At the heart of change is the finer and
FAYSNI aaANI ydzE F NAG&é¢ 2F SRdzOI dnsgags@re shorterOKy 2 £ 2 I
periods of learning are shorter, sources are more numerous, more diverse and compact.
The drivers for change include the technology suppliers (who drive the pace of technology
change) and the learners themselves (who expect a rapig jpf learning).
T LGdQa Fff I 02dzi RSSdcaichisNkey Sageiin tNeSvialde cidaln'tthasS Y
generates and delivers new knowledge, wherein (with information technology):
0 Research can be more immediate
o Publication can be instantaneous
0 Learning is driven more by learners
0 Assessment of learning is assisted by technology (but still needs expert judgement).
1 People give up too easilyThis is true of teachers and learnefBhere are signs that some
educators are leaving the profession hese they cannot face the changes that are at hand.
This can happen for two reasons: first an educator may decide that what is happening is
dragging him down and he deserves better; alternatively an educator may decide that it is
all too much, they arsinking, and they then leave in a crisis of confideriasarners
adopting the new online mode of learning are found to be much more likely to drop out
than those in traditional modes of learninfhe management challenge is not just about the
complexities of technology, it is about the moods and attitudes of the people who are
involved.

Key themes

Before moving on to some of the specifics of the research prdjgalf, it is useful to set the scene a
little more carefullyby drawing themes from theecard of themeeting of experts, that come from
further reflection on the two days of discussion

1 Thecurrent needfor systems not just technology
1 The impact ofechnology orsociety at large

1 Thespecific pressurdsr change on education
9 The problems ofmanaging change

1 The pressig need foreffective management

The need forsystems not just technology

¢ SOKy 2t 23& R2 Sditseffaniihatdt makes edhitafiod4setier in some way. It merely
provides convenient access to informatiand the means to process @ndhence itenables
activitiesli 2  dhliheé that are thereby improved andre the real source of value.

Butit is not all good news. d®ple whowork (or playon the Webcan beidentified and tracked

through their usagehenceidentity managemenhas become a critical issqea problem for some

but an opportunity for others. People who have more than three or four email addresses, dozens of
identities on the many web sites where they are registered, multiple SIM cadlpasswords
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beyond recallall now struggle to manage the ways in which they present themselves in the different
realms of their personal and working lives. This is not adding value. Worse, there is the distinct
possibility that tracking data will be sised. Technology is driving us to a complex personal place
that we had never anticipated. Technology should be helping us with services that save us time and
effort, but more often it is compensating for mediocre bureaucracy or tempting us with magketin
gimmicksg it does not necessarily solve problemsshould support a relationship (or relationships)
between different parties who need to work or live together and where technology is sympathetic to
these kinds of relationship it works wellvhere t subverts relationships it can cause them to fail,

and this is as true in education as it is elsewhe3apporting relationships with technology requires

a recognition that we needystemdo organise the multifarious technologies in ways that suit the

way we live, work and play. And learn. An information system is an engineered solution to real
needs that brings together the hardware, software and communications technologies with the
peaple who can operate and benefit from it. In the present narrative we will refer to information
systems used in education aducation systems

Society at large: He social web

One domain which brings technology and systems tightly together is thd satia the special

interest community web sites, the social networking web sites, and the blogging and publishing web
sites that enable instant sharing of information, opinions and visual matefial cannot confine our
concerns to the educationaklue(or challenges) of these social networks, it is necessary to
recognise thafor young peoplgand some older people) they are a permanent and defining feature
of life. For much of their timehey see the worldolelythrough their computer and smartphone
screens, and they have an attention span that is measured in seconds rather than minutes or hours.
This cultual changecanof coursebe seen iearners In manyplacesit is the learners who are
pressurising teachers to bring the technology into thieaching and learninglt is the new norm.

In this new world of connectedness, the question of personal identity and identity management

becomes hugely important. How do we know that our correspondent (who we have never met, and

will probably never me@ is not really a pretty young teenager but a middiged man? For that

YFGGSNE K2¢ R2 ¢S 1y2¢6 GKIG GKS a.Fyl 2F [/ SyudaN

We all need to get much smarter at spotting the fraudsters and identity thieves well before we get
into trouble. Potential employers are almost certainly going to use these networks to learn more
about job applicants and they will get better and better at doing this. People must be made aware
of the use, abuse and personal risks of the public domainishidie Internet. Digital citizenship is

not just an idea, it is a real force for change and it constantly reshapes the digital divide.

Back to education

How does this all reflect in education? Can we turn education upside down, as businesses are doing
within their supply chains? Is it already happening?

Yes In education we already know thatanyteachers are no longer thedfount of all knowledgéin
the eyes of their learners, ratherteacher isamanager of a procedbat acquiresknowledge from
independent sources.

At the first, simple, level we can conceptualise the use of technology in education as follows:
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Learner

Teaching
Technology and Outcome
learning

Teacher

Figure 1: Teaching and learning as the core relationship between teachers and learners

If the application of technology to this relationshigasbe beneficial then we need to understand

what it is that teachers and learners are trying to achieve, and how the technology might contribute
on both sides. But things are constantly changing: teachers come and go, learner attitudes change,
and of caurse the technology changes with breatiking rapidity. Change management becomes

our concern.

The problem of change

Technology moves so fast and education is constantly trying to catch up. So much so that educators

can lose sight of what is actualigppening in education because of what is happening with

technology. Itis ironic that in the Western Cape, after more than ten@éard work, some 1500
a0K22fa KI@S FAyLffte I ff (kndwmProjedNR#Eh RRERwhed § K G O2 Y
SOSNE2YS ¢glyita (2 26y YR dzasS | &l dféréhdeé O2 Y LIdzi S
between the time horizons of education and the time horizons of technology suppliers that will

always confound us (one year in education, just weeks in the technology industviesheed to be

FofS (aAINRREEJzZRBIZNI S R dzOdndimagagette prabjedsSoficharidgey &

constructively Dealing with change requires strategies, and strategic management.

The need for management

This picture of wholesale change is not yet the subject of careful strategic management. Some
would say that irSouth Africa our system is very rigihd that change is difficulbut the truth is

that our educational systems apwnstantly in changi certain ways Four Ministers of Education
in recent years have caused four different curricula designs. Caowagree what we are
educating peopldor, and then let teachers decideow the education will be achieved?
Unfortunately, sections of the teaching workforce are, seemingly, not interested in the kinds of
change that will benefit learners, and make thest possible use of education technology and
education systems

Summary

In this waythe meeting of experts useful foundations for the work that followed in the project. The
following main sections of this report now present the principal achievemaiise projectat the

level of theBibliography(an extended literature study) and thieference modela

conceptualisation of all that has been learned during the project). Therethes ancillary outputs

from the study that are then introducedor example t was agreed at the meetingf expertsto

fldzyOK I acCflrakK ahh/é3x YR (2 RS@St 2Igdndre a LISOA | §
aboutboth of these ideawvill be foundlater in this report.
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Principal &hievements of the study

The biblography

The review of published literature discovered more than 700 candidate articles, of which 639 were
inspected and categorised according to their content (relatingnémagementeducation and
technology, their origin (byjournal titleand bycountty), and their potential relevance to the

project. Of these, 163 were read, annotated and evaluated, and included in this report (see the
extended discussion of the bibliograpimyAppendix Iand the complete listing of referencés
Appendix 5.

Year of publication

It is important to understand the age of the literature that has been reviewed. Generally the articles
were published within the last 10 years, but there were one or thavingparticular significance)
that were older. The actualstribution over the years was as follows:
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Figure 2: Distribution of selected articles by year of publication

Some outcomes

It became clear that there was a sufficiently large bodsnahagementeducationandtechnology
literature that might contribute to such aeview, that it would be impossible to include it all.
Nevertheless, a great deal was learned about undertaking a-statly such as this and there are
some conclusions:

1 Things are changingThere is considerable evidence that in South Africa the abflityany
education institutions to accommodate and successfully manage change (at all levels) is very
limited.

9 The statistics:Surveys confirm poor overall educational performance in South Africa, but
some of the good storiefsom individualsare indicdive of what can be done.

1 There is diversity:Differing capability, experience and outcomes in South Africa make clear
the need to deal with the differences that are to be found: in technologies, and in teachers,

f SENYSNES O2YYdzy VBA S8 1ISE,R REBWG YRHAFA Gah £
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1 Maturity is a major issue:There is clearly a lifeycle that reveals the different needs of
managing ICTs in education over time.

1 Perceptions are just as important as realityBtatistical research can easily mask thisstmyi
GKSNBI & Ol asS aiddzRe NBaSINOK RAJIa RSSLX & Ayid?z
expectationsand perceptionss more important than managiractuality.

9 Stakeholder issueare significant: Techniques for analysing the needs and expectatioi
stakeholders are well established in the management sciences. Whilst the word is often
used in the education literature, there is little evidence of an adequate response by
researchers and education managers to the importance of stakeholder analysis.

9 This ismore than just teaching and learningManaging ICTs in educatidemands
attention to issues of culture, a recognition of the importance of peogtel attention to
the sociology and socieconomic conditions that prevail

9 The business of edudin is complex Superimpose the management & Ts on the many
other complexities at handnd we have a serious challenge to deal withanaging
complexity may be one of the critical competencies that we need to make the best of our
opportunities.

1 ICT<animpose high levels of changeDepending ora focus orsimple efficiency or higher
levels ofeducationaleffectivenessr{ot the same thinjthe degree of change involved varies
and education management needs to respond accordingly

1 Apresentexamfeisd £ S NI/ A y 3 Shialymienfedsireh@vgdickly learners type their
work? Monitor how long they have been working on a document? Analyse all the searches
that they did on the Internet? Build graphs of who they talk to, and for how lokgWe
move forwards, we will be increasingly tempted to measure everything, atiaeezasing
levels of detail.

Summary of the bibliography findings

For the project team, the issue ofanaging differencedbecamepre-eminent, because it embodies
the need to deal with different contexts, capabilities, competencies and attitudesamnibns us
aboutover-simplificationof a complex situationExisting research intihe management of
technology in South African edation ¢ such as it ig needs to be tempered and located properly in
a complex spag¢hat accommodategducation at different levels (primary, secondary, tertiand
elsewherg, in different placesf¢r examplerural and urban), with different culturesvgalthy and
poor), andwith different objectives (efficiency, effectiveness or evolutionary). Itis a traditional
LINPOEfSY 6AGK AYF2NX¥IFGAZ2Y (SOKy2t23& yR aédaidsSvya
simplistically, with inadequate attention to trgubtle differences that will make or break the
implementation of new systems. One way of dealing with this is to invoke existing stakeholder
analysis and stakeholder management techniques that areestdiblished elsewhereBut more of
our recommendatios later.

Looking to the future, it is clear from the literature review that education is alreadgtamational

business, that technology is extending and consolidating the internationalisation of education, and if

South Africa cannot match the efferand achievements of other countries (against which we must

be continuously benchmarked) then our futugducationalprospects are bleakThe differences in

the capability of undergraduates coming from overseas, compared with those from South Africa,

reveals the importance of acknowledging the need to work to international benchmarks.

Understanding the potential for our educational systems in a competitive international context, and

dzy RENBGFYRAYI F£f adl1SK2t RS NIably agshtbobiithd y R S E LIS O
availability of an effective reference model.

11 June 2015



Managing ICTs in SA Educatidraft final report Pagel0

The reference model

¢tKS ARSI 2F I GNBFSNBYyOS Y2RSt¢ G2 KStLI YIFIyl3S (
do not need to be concerned with here, bilie idea has becomassotatedin modern timeswith

the rise ofsystemsand systems thinkingind it contributes to dealing with complexityAny

systematicexamination of societ{or business, or government, or educatjamill undoubtedly
conclude that theselomainsof human actiity areindeedcomplex

People in mnagementolesgenerallydeab A (G K O2 YLJ SEAGE& o0& Thepthkga 2 F 4|
simplifiedbut wellorganisedview of a complex domain in order to rendeuitderstandable and

manageable. This idgahichin its simplest forntan beNBE F SNNB R (12 |canbé NBS RdzO( A 2
traced back tdhe work of French philosopher Descartasthe 17" century, but more recentljt has

become a feature abntological thinking thisway of thinkingconsiders thaanyreality that we

wishto understand can be seen der is actually composed )y set ofentitiesthat are related Al

we have to ddit might be said)sto find and agreghem.

The final form of the reference model

The full reference model, as it emergafler a considerable period of reflection, discussion and
debate is shown on the following page. Some explanatory notes follow, and there is a fuller
explanation about the derivation of the model in the appendices.
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Notes about the reference model

T
1

The model introduces the idea that thereneanagement and there isnanagementaction.
Management action embodies most of what we are interested in here.
Fundamental to education is the idea that there is knowledge thust be imparted so as to
capacitate learners to progress academically and, ultimately, to make a useful contribution
to the needs of society, and business, and government. The model sinowsedge
deploymentandknowledge curationin order to make this clear. The choice of the word
GOdzNY GA2yé¢ A& GSyardA@S +d GKA& adl 3Sxz o dzi
and it is conveniently open so as to embrace all forms of gathering, growing, organizing and
making informaiton available for education.
ThereA & deman& & A R Supplyy R abiitigaerally the servicing of demariy
means osupply works from the left to the right.
There are two viewsf this model from the supply side it really all begins witkducaion
technologyand ends (somewhat distantly) widducation strategy for the demand side it
all begins witleducation strategyand ends (again, somewhat distantly) witlucation
technology: In this way we can begin to see how the perceptions of edorahanagement
can be reconciled with the perceptions of technology enthusiasts.
Education echnologyandeducationstrategyhavethree important entitiesbetween them
sothat all five taken togethe© 2 Y LINR & S | dsDdvindihgwargifvesttheniindzS €
technology might be judged to be useful in meetstgategicneeds:

0 Education technologp X Aa dzaSR Ay Iy X0

o Educationsystend X (0 KI & &dzLJLl2 NIia Xo0

o TeachingandlearnimpX GKIF G RSt AGSNER X0

0 Education benefit X G KI & Fdzf FA{a X0

o Education strategy X atindpefully meets the national purpose.

We started witheducation systemteaching and learningandeducation strategy the
introduction ofeducation systermandeducation benefitare critical moves to deal with
many-to-many relationships, and to reveal two fundamentally important features of a
complete management regime: without an understanding of the systems we are using, and
the benefits we are seeking, there will he possiliity of a complete and coherent view

with which (or from which) to manage effectively.

Then, nultiplicity at each of the four junctions of these five important entities is resolved
with four associative entities, as explained above. These are the&inits where
performancedatamight be captured (operceptionselicited)in order toinform decisions
about information technology and information systems investmeatsd to evaluate the
outcome ofaninvestment of time, money and effort at each stage
TeachersaandLearnersare central to the modelbut other important roleplayers includeéCT
suppliersand otherstakeholders further development of the model could incorporate and
showother specific stakeholder groups, but at this stage d@ly suppérsare shown
In orderto deal with theissue ofdifferenceqin teachers, and learners and contextsy
necessary to introducéve typologies:

0 Kind of management

0 Kind of technology

0 Kind of teacher

0 Kind of learner

0 Kind of strategy.
Finally, it would not be a complete mod#bout educationf researchand publicationwere
not included. By understanding tieal-world outcome, through careful research (whether

Gl OF RSYAO NBASKNOKE 2NJ aAYLYE & dld2fukadde NBOA S6:

research projectghroughpublication, it is possible to extend our collective knowledge and
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maintain an active and progressive curation of knowledge for the benefit of education. This
the virtuous circle that augments and improves educatemg delivers eveimproving
outcomes for the benefit of all.

The appendices provide a much more fully worked explanation of how the final form of the
reference model was developed and cross references to the sources that were used.

Benefits of the reérence model

Management actions are seen as concerned with a range of issues, principally the five stages in
managing the value of information technologies in education: understand and acquire the
technologies that are needed for the education systemg Wil make appropriate contributions to
teaching and learning, which will deliver education benefits that serve the aims and objectives of
education strategy. But it is complex, and the model shows how specific instances of the use of
technology and theise of systems deliver specific benefits thaike specific contributions to
fulfilment of strategy.

The positioning of the teacher and learner, adjacent to teaching and learning, requires that their use
of technology and their contribution to strategyeaseen only through the systems that they use and
the benefits that they enjoyEqually, the positioning of knowledge curation and knowledge
deployment remind us that the flow of knowledge into and out of the education system is what
moves everything (andveryone) forwards.

hdzl aARS (GKS R2YFAY 2F YIylFr3aSYSyid FO0GA2ya 6S KI @€
g2NI R¢ YR NBaSIFNOKSNE KAIKEAIKGISRY o6dzi y2 NBaGN
incorporated because the model shows how wan begin to get a grip on the differences that we

identified early in the project (at the meeting of experts) that were the first signs of the complexities

that managers must deal with; these differences are to be found in teachers, learners, teébaplog
strategies, managers and stakeholde@ther typologies (such as for suppliers, and systems, and

benefits) can easily be added if needed because of particular management or research needs.

The model gives substance to the idea that there is amirgicircle of educational activity, whereby
research can examine the results of education and the needs of the real world, and publish the kind
of knowledgebased learning resources that education needs.

Finally, and perhaps most importantly because s @ncerned with managing change, the model
provides a framework for measuring the befeamad-after condition of an education institution that
tracks the consequences of management actions.
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Ancillary achievements of the study

Activities from the meetingf experts

Proposal for a special issue of a journal

At the meeting of experts it was agreed to make proposals for a special issue of a journal of

education, that would invite papers about managing technology in education, so as to bring together
currentknowledge and provide a platform for experts to discuss and develop their ideas. At the

GAYS 2F gNAGAY3I GKAA LINRPLRalft KFra 0SSy &dzmYAGGSF
A Flash MOOC

TG GKS aryYS YSSOAy3a: RashMOOEY LINE LRABRA VIZ i K SzyOKS It
Open Online Course with the idea of a Flash Meatiagspontaneous gathering of people, organised

through text messaging and the social web, but in this case with prepared material and an

opportunity to chat online with study leaderslhis event took place in October 2013 and has been
analysed for its outcome and its conterit.is reviewed in detail in Appendix 3.

Other related activities

It is not possible to establish and execute a thyear research project without some unexpected
and related opportunities emerging that parallel the work of the main project, but are actually run
separately. In this case, there welgee other activities that are worthy of mention.

An open sourceualitative Content Analysefor researchers

Dealing with the large volume of bibliographic literature demanded that some kind of systems
support was put in place to manage the allocation of responsibilitiessiading and reporting, and

the analysis of the content of the literature. Excel was used for the former, but the opportunity was
taken to further develop a database that was already in development, for the organisation,
management and analysis of quative research data. This work has already been reported in a
peer reviewed journa|Bytheway, 2013and is still progressing. Further information can be found

at the project web site:http://qualanal.wikispaces.com

A new academic book on Information Management

For ten years, a fre®-download text has been available that was a main deliverable of a research

LI NI YSNEKALI 66SiG6SSy /t!'¢ IyR !'2/0 FdzyRSR o6& (K
LYF2NXIGA2Y alyl3SYSyid . 2R& 2 Fhe MofeetdepodtddBSBs 6L a. h
and in order to make the work relevant and available through normal channels, the text has been
completely revised and is to be published imminenth8minger in Geneva The new book includes

some illustrative material about managing information in education that is drawn from the present

project.

S
Y

Academic papers

Asalreadynoted, there is onearlypaper that has discussed the use of technologgduacation, for
gualitative research data managemegitytheway2013a) More recently, a paper has been
published that discusses aspects of technology in trainingspreice teacheréSabiescu et al.,

2013) A further paper has summarised the results of eight international interviews that examined
education management practices concerning information technology in different countries
(Bytheway & Venter, 2014)The data reported there is from 2011 and established some baseline
ideas for the project reported here.
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The Chronology provided in the appiees indicates a number of other occasions when the team
presented at conferencesA plan for further publications is in place.

Personal research

Each of the three members of the core tegmndy Bytheway, Moira Bladergroen and Laban Bagui
¢ are not only actively researching in their personal capacities, they are moving forwards in
directions that have beeanabled andset by our joint experiences on the project reported here.
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Appendix 1: The bibliography

There is a large body of literature dealing with education, and equally there are extensive collections
of work dealing with managemeuind technology. The challenge on this occasion was to find
literature that touched on each of these three domains and this was done in a progressive way.

The review is organised as explained below. There is a summary of the findings of the review at th
end

General comments

It proved dfficult to find a representative volume atcent materialfrom South Africabut looking

back ten or more years providsome insight into the emergence of research @&neéveals the

trajectory of academic worln thisareathat has beerbeing published. Further, as it is clear that
globally education is becoming more and more of an international phenomenon, in this review fairly
liberal use is made of international work.

Organisation of he searchand the outcome

Firg, a simple keyword search identified more than 700 papers that were reasonably recent,
concerned with one or more of thiargetdomains, and accessible.

¢CKAA af 2y 3  Bydhé teamandaboutNBogahe3sdiSed in the bibliography at thend
of this repor) were chosen for more careful studKey sections of these papers were sele¢ted
indicative of important issueg)nd annotated. fe narrativethat followsincludes illustrative
sections within the discussionnder thethree main headingsaddressed by the project

9 Education strategic and contextual issues in education tleg@fuire management, especially
because of information technology opportunities or dependencies.

9 Technology particular technologies that are seen as a driving force in educational change.

1 Management the practice of management in education, especially in relation to the
adoption and implementation of information technology.

However, what also came out did review is that there are three related and important areas of
concern: thamplementation of changes that are related to educational information technology
and information systems, dealing with tkensequencesf those changes, and understanding the
best approach to thecademic researcthat is needed.

There are therefore six main sections following:

1 Education

1 Technology

1 Management

1 Implementation
i Consequences

1 Research notes

International distribution of articles

The distribution of subject matteacross the discovered articlegas roughly equal across each of
these three main headings, amdnain focus was the country of origin, to ensure that South Africa
was fairly represented The actual count across countries was as fotlows
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Figure 4. Distribution of selected articles by country

This kind of research tends to be very international and it is worth trying to apply a degree of
international thinking in all cases so that lessons can be learned and results can be shared. Wolhuter
notes that:

"28% of Edudé#on research that is done in South Africa and published in journals, was published
AY Ay dSNYLI (Rkwoyd dso 2 2alizhlide tofdd reskarch to investigate how
international literature and scholars are presenting South African educationasisguerder to
identify opportunities to link with the international scholarly discours&/6lhuter 2011:61p

Themain sectionghat follow now discusS$outh African and International work, basedtbe

content of the selected articlesnd onindicativeextracts takerfrom them. The seledbnsare
constrained by the space available in this report (and by the time available to the reader to read
them) and they ardardly acompletetreatment, but theyare sufficient tdoring out some of the

issues that seem to be important to South African education at this time, from which we can build a
more considered managerial vieaf what must be done and how it might be done

Education

Things are changinim education

The introduction of information technology into education engenders changdl levels: in
schools, in universities and in other forms of further educatibnallsituationswhere there is
change there needs to bestrategyto deal with it and much of what follows here is really
concerned with the strategic issues trae present in the management eflucation and its
adoption of information technology.

The discussion that follows here will step lightly into the literature on primary, secondary and
tertiary education in order to bring out common themes that have general importaBcg we can
start with information technology and systems in secondanostsx;, perhaps the most common
subject of research and analysis.

Early international opinioargued that our expectations of information technology in schoase
alreadylong-outdated, and different approaches and ideas needo develop around the use and
integration of ICT in Schools:

"ICT in Education has become big business and yet we still have not come to an exact
understanding of just where this fits with the curriculum currently being delivered in schools. In
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addition,we have yet to refine and better define not only how schools and computers should go
together, but what their impact will have on the nature of learning and the quality of the
students who graduate from schools of all kind@ftéga& Bravo 2002:P

Thismakes clear the extent and depth of the challenges that are faGdter international research
found still some time ago) that relatively little progress had been made:

"A small percentage of schools in some countries have embedded ICT into theucoyaca
demonstrate high levels of effective and appropriate ICT use to support and transform teaching
and learning across a wide range of subject areas. Most schools in most countries, however, are
in the early phase of ICT adoption, characterised byhyatacoordinated provision and use,

some enhancement of the learning process, some developme#eafreng, but no profound
improvements in learning and teaching. Such progress has been achieved at considerable cost. All
EU countries have invested in i@chools: equipment, connectivity, professional development

and digital learning content. What does the research and evaluation tell us about the return on
investment in ICT?Bg@lanskat et al 2006)3

Quite soc that is exactly what this review is anded to establish: what are the @I A fretum& S &
on investmensin educational technology, and are they evident in South Africa? But before we
move on, one more UK review has important implications based on fundamental changes that are
just around tle corner, andt affirmsthat there is a role for research to play:

"National curricula need to embrace the fact that knowledge can be represented in new forms
and this will have a fundamental impact on how a subject/topic is presented, taught and
assessd. This, in turn requires professional development for all those in designing and creating
national and local curricula and examinations. Finally, new research projects need to account for
the limitations of previous research methods discussed in this papthat research outcomes

are more generalizable, can be useful to many different countries and cultures and provide a
robust and reliable taxonomy of the relationship between different ICT resources, teachers'
pedagogies and students' learning. Thid ailable governments to identify more effectively the
cost benefits of ICT in their education budgets and more securely plan and implement new
innovation programmes involving ICT in educatio6dX and Marshall 2007:$8

Hence he need for research is onigng and it is not just about education, or technolodlye
management of cultural issugsoves to be a key factor in achieving useful results from information
technology investments, in Canadian universities as well as elsewhere in the world:

b X ¥ dasdniSilthe area of ascertaining the cultural factors that contribute to adoption of
technologies is necessary; and more importantly, beyond seduction and disenchantment the
contestations offer a deeper understanding of academic culture and itsrtie i

implementation of technologies in higher educatiof&ifeira 2010:2b

Education is complex and extends not only from primary to tertiary (or frorpgreary to adult), it
is seen differently in different sectors of human endeavduarspecific setors of educationthere is
evidence of thdifferentimportances of information technology.For example h the health sector:

"The traditional models of learning are being replaced by the emergence of new advanced
technologies that provide the facilitats with an exceptional opportunity, creating blended
learning environments that are highly interactive, meaningful and leaceatred. [This] is a
movement within health professions education that allows professionals to identify, disseminate
and promotethe adoption of practices based on researdfraqtz et al 2011:1)7

Tightening the connectionsetween research and learning in all sectors sounds like a great idea
especially when the pace of change is so gréatd the potential to improve thavailability and
delivery of health services is hugely important at the present tinmewe must be careful not to

assume that onwizefits-al. ¢ KS A &dadzS 2F AaRAFTFSNByOSa¢ o6SOFYS

the literature.
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Different strokes fa different folks

The extent of the no#technical and noreducational issues that must be managed will become
clearer as this review proceedi South Africathe divide between rich and poor is a constant
feature of lifeanda deeply difficult issue taealwith. Governmentdevelopedpolicies that triedo
set outaway forwardsbut within afew yearsit was clear that all is not well

bX Al A& LLINByd GKFIG GKS LI2tAOeds AYLESYSydlridarzy

with 68% of schoolsationally having no access to computers for teaching and learning
(Department of Education 2007 ). It would appear that the stated timelines will have to be

revised or alternatively the implementation accelerated to achieve the plan's goals. Only two out
of nine provinces are currently committed to implement ICT into the classrooms and have the
necessary policies and strategies in place to do this and these being the wealthiest provinces, this
does not bode well for the intreountry digital divide mentived earlier.” Howie & Blignaut

2009:362

Howie and Blignhaut found stark differences between provinces:

"Schools in Gauteng, probably the wealthiest province in South Africa, have access to computers
for learning in 67% of schools but only 48% of those liewer than 100 learners per computer.

In contrast schools in Limpopo, one of the poorest provinces, have learner access to computers in
18% of its schools and only 10% of the schools in Limpopo have less than 100 learners per
computer (Department of Edation 2007 ). Clearly the strategies for the less-nesdburced

provinces will have to be addressed differently if the country as a whole is to sucttmde (

and Blignaut 2009:361

Clearly, it is critical to manage different situations differently, arahaging change largelya
matter of managing thelifferent kinds ofpeoplewho are affected just as much in South Africa as
elsewhere h the higher education context:

b X I -siz&fifs%ll strategy for building a learning organisation is unlikelyoe successful. It is
nonetheless critical that eLearning be seen as part of the normal, traditional teaghihg
learning environment of the institutionSfoltenkamp and Kasuto 2009)53

More recent workin the Western Capkas found that the successful implementation of information

technology is as much to do wigierceptionsas it is to do wittactuality. A study of teachers

working in primary schools poor areas of th&Cape Town metro revealed that on the surface they

are positive about information technologyossibly because they fear being seen as backward

looking,but implementation had proved to be very problemakiecause of anxiety about capability
b¢KS aiddzReé y2iSR GKI G K&ucatidrn@rde supphdin@thdr A 8 O2 dzNA S &
dominant discourse from the macro level, i.e. the use of ICT s in education only has positive
effects. This is in direct contrast to the numerous challenges (all relating back to management)
facing educator s in their conteand, the (consequent) low rate of uptake of the technol&gy
Educator§perceptions of technology in education are somewhat shaped by technological
determinism and imperialismthe perception that resisting technology is equivalent to being
backward§ (Bytheway et al 2012:116

Hence, we learn that it is important to understand therceptionof teachers and to manage their
anxieties It is a long time since education specialists first realised that there is more to the
successful adoption of informatidechnology than the nuts and bolts: tlseciologyof educational
technology has been identified as #i-informed area that must be better understood:
MKSNE o6Fa I 1{AYR 2F YSOKIYyA&alGAO SyGKdzaAlFIaYy X AT
thinkingseemed to go, we could address the problems of schooling and improve education
immensely. The world of the student, the classroom, the school was, in this interpretation, a

2y

g

YI OKAYS OLISNKEFLE | O2YLHziSNDs ySSRAerd 2yie G(KS NAJ

1996:144
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This mechanistic enthusiasm can still be seen in South Africa todayabute have noted above
in South Africave find repeatedly thaeconomic difficulty really gets in the way: seeionomic
conditions are real impediments to the golion of ICTs by disadvantaged schools.

"The study shows that despite the willingness of the educators in the schools operating in the
disadvantaged areas to integrate ICTs in their teaching and learning process, the economic
situation of their schools ahcommunities make it difficult for the teachers to achieve those
goals. Unlike the schools in affluent areas that are able to raise funds from parents, schools in
disadvantaged communities are not capable of raising their own resources. In such [ésjtuat
providing physical infrastructure without provision of resources to sustain the technology would
most likely result in subptimal use of the technology.Chigona et al 2010:30

This is a theme that is very familiar to anyone involved in South Afedacation, of course, but it
needs to be repeatdy stated and it needs to be addressed. One way of doing this, with some risk,
is to encourage a mood ehtrepreneurialisnin schools:

"The three schools also indicate an entrepreneurial orientatidhantheir focus is not only on
acquiring resources, but also exploiting opportunities that attract resources ... Clearly, ventures
undertaken at these schools were not without risk takingldb@ & Malind2010:17

Frustratingly, however, this South African study by Xaba and Malindi was not specific to information
technology, it was a more generalised study of entrepreneurialism in schools. Nevertheless, their
findings are applicable tthhe management ad use ofinformation technology as just another

resource that is useful to have in school, as well as other more traditional thigsreview

repeatedly found that education research concerned with resource management, skill levels,
pedagogy and goveamce consistently ignores the availability and potential contribution of
educational information technology and systenTis needs to change.

Getting a grip on things

LauraCzerniewicz has been studying the specific issues of information technoloigyér
education for many years now, aearly in thehistoryof technologyin higher educatiorshe hal
veryclear views about whavasneeded drawing orthe wider literatureas well a®n her own
research

"Access involves developing tecHiterate practices, which Lankshear et al (2000) describe as
having three dimensions: (1) an operational dimension (use and operate technology and its
associate language systems); (2) a cultural dimension (use the technology appropriate in real
world contexts); and (3 critical dimension (evaluate, assess and critique the technology and all
it provides)... Because the digital domain has become so dominant and is changing how the
world works, it is creating new realms of exclusion for students without access to teosnaid
lecturers who are grounded in the pad@ital print culture. In a context of accelerating

inequalities, it adds another layer of complexity to the challenge of social inclugiaerhiewicz
2004:149

Once agaircultureemerges as an issue, atite need to be able to measure and manage the
consequencesf information technology and systems in educatman important issue to which we
will return. Czerniewiceautiored us thatat this early stag@ational policies and plans wenmt
being folloved andthat there wasmore to the problem that jusaccess

"Currently, academic staff engagement with educational technologies in South Africa is not
steered by either national or institutional policesAccess to technology does not in itself ensure
access to equal educationalpportunity ." Czerniewicz 2004:1%0

Even today, 10 years latet,i$ not yet clear that national policies and plans are helping, and issues
of access have changed dramatically with the availability of cell phones and falstedis the time

that some administrations had concluded the implementationooPCa SR aL/ ¢ [ | 6 2 NI G2 N

schools
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Therewere other issuesemergingconcerned with thesheercomplexitiesof the education system:

"It is also evident from participamtarratives that computemtegrated education projects are
implemented in an educational system which is, in turn, embedded in larger systems. The
dynamism of these larger systems thus also influences the educational system, and, by extension,
the projectamplemented in that system. Such influences, drawn from nested systems cannot be
viewed as discreet, individual forces, but rather as interrelatedieterminants of

sustainability.” Thomas and Cronje 2007:7)76

However, practical steps have been takeressist, for example in providing wetinsidered advice
to school principals. Bialobrzeska and Cohen have developed a complete guide to what must be
doneby school principals in South Africa

"One of the central messages running throughout this guidelde®n the idea that what you can

do with ICT depends on the resources available and the vision you are working towards. This
message holds equally true when it comes to using ICT as a tool for learning and teaching. The
degree of ICT integration into tleeirriculum depends on the level of ICT provision as well as the
OF LI OA (& 27T 8iglaxdska &nd OdéIRBEOS6 & O

And they wrap things up with some observations about the changes that lvered:

Since the introduction of an outcombased approach to education in South Africa, there have
been significant shifts in our pedagogic approach. These include the following:

1 A shift from authoritarian approaches which encourage rote learning, to teaching in
which learners are encouraged to question and use their own prior experience and
knowledge- to think critically, to reason, to reflect and to take action;

1 A shift from tansmission or teacher centred mode to approaches in which the teacher
mediates learning and helps learners learn for themsellemrners shift from passive to
active learners;

A shift from a single authoritative textbook to the use of a range of ressurc

A shift from summative, examinatiefiocused assessment to a continuous, formative
approach to assessment;

1 A shift from individualistic to collaborative learning approaches."

(Bialobrzeska and Coh&005:97

f
f

It is surprising that thisnmensely usefulvork by Bialobrzeska and Cohbas only received 20
citations since publicatiohand itis equallysurprising that major studiesf information technology
in educationat this time did not pay partidar attention to themanagemenof ICT in education,
despite the fact that the internet itself providescanvenientmeans to access survey data:

"Collecting large amounts of data in international surveys over the internet offers substantial

cost and tine benefits. However, these advantages do not provide enough grounds to implement

online questionnaires unless one can prove quality in terms of high participation rates and

comparable data. SITES 2006 provided an opportunity for the IEA to explore thiitieas

collecting data over the internet in addition to the traditional papec-LJISy OA f  lj dzSa G A2y Yy A NB .
(Blignaut et al 2010:568

Surveys are one thing, practical guidelines are angtiheeems it is more othe latterthat we
need, right now.

People can make a difference

TheSITES G { SO2yY R LYy GSNY I (A 2 yStull¥) sSuSe) §usted aBodepoted by9 R dzO | {i 7
Blignautet al (2010, was a large international investigationthie pedagogical use of technology in

schools Howeverthe significance of the results is lost in the numbers (which seemed to show that

the situation in South Africa was close to hopelesa)e will return later in this review to the

guestion of how this kind of research is best dpimet at this stage we can simpipserve that

5According to Google Scholar, at the time of writing
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stories about singlendividualA YA G A+ G A @Sa (2 & R sthéstudtdrtaife,\si@h 6 2 dzi
as we see in the management guidelines for school principatie available by Bialobrzeska and
Cohen

Another story, from universityducation, makes a similar point and highlights the potential role of
the individual

"When | began to see the potential benefit of the World Wide Web to education in 1994, after
watching technologies come and go for many years, | started experimentingheitachnology.

By 1995 | had established a web server in my academic department (Botany) and had begun to
create and mirror content for use in my courses. This was at a time when the Information
Technology Department saw its role as supporting the adtndtion, and it had to be coerced

into supporting even email for academics by some activist academics in the Physics and Botany
Departments who set up their own email serverkédts 2009:5D

This is an interesting tale fromAthe very early daﬁ/tnformatign technology in eduga:niqrwhen A
understanding oftsrealLl2 G Sy G A f g1+ a OSNE fAYAOGSRO® ¢KS Yl a2zl
trail blazing in due course, and more than 10 years later:

"The advance in technology across the world has had auwoary effect on knowledge
production, dissemination and use. Universities have had to adapt to the knowledge revolution
by creating more access to ICT. Lecturers in the study would like to have modern ICT devices in
their classrooms. Some of these imiEicomputers (internet) with projectors, televisions, DVD
players, assimilated experiments using technology and tutorials on a Web page for immediate
assessment. ICT can be used to enhance learning and create varied learning exper&nges.” (
2008:1063

Whether this isactuallytrue for all lecturers, and whether we actually understaaliithe issues at an

institutional level, is still to be establishe@ne thing we have learned since the early days is that

there are othempeople outside our institutbns, who are able to impact on our efforts to bring
AYVF2NXYIEGAZ2Y (SOKy2t23e Ayia2 SRdAzOFGA2YY S OFy N
can make or break our efforts to succeed.

Other stakeholders are important

In schools, the relationship beeen parents and teachers has been a subject of study for many
years.

"Parent capital, such as cultural knowledge , experience in raising a particular child and

LI NByiGAy3a SELISNASYyOS yR aijAafftazr Aa yz2iG Starate NBC
sodalised into the rituals of parerteacher conferences by school protocol, their own experience

when learners and historical knowledge about pasgr I OKSNJ 02y FSNBy O0Sa X a0Kz22f¢
regularly appraise the effectiveness of their par@dcher conferenceby obtaining parent and

learner opinions on their practices ... schools should use a variety of communication strategies

which focus on the communication of positive feedback to parents to cater for families where

children are performing satisfactoriljf'emmer 2012:9%

This work by Lemmer is an interesting qualitative analysis of the relationship between South African
schools and parents, but apart from brief mentsof email and SMS as a means of invitation to
meetings, the work fails to recognise thetential of the social web and trhift in the balance of
powerbetween stakeholders as information becomes more and more a public property. Perhaps
this is just another casef the real world moving forwardhore quickly than academic research

which stugglesto keep up with it. One could develop quite a long list of other stakeholders
(employers, regulators, policy makers, service providers and local communities, to mention just a
few) butteachersandlearnersare preeminent in any list, of coursagesearch reveals some

interesting facts abouthe role of the child at schopfor examplein evaluating the contribution of
information technology Downeshas examinedhis aspect of the learner as a stakeholder
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"Some issues become more salibatause the child has been accorded the role of stakeholder.
For example, whose permission should be sought to include children as stakeholders? In law
children are not able to give consent and sign contracts. Parents and guardians carry the legal
respondgbility until a ddined age. General practice in educational research and evaluation in
school settings is to seek written consent for access to children from a hierarchy of groups which
usually begin with school systems, school principals and parentsliydsisonly after these

groups have agreed that individual children or groups of children are approached. If children are
to be accorded similar rights to adult stakeholders, should their consent lieshsought?"

(Downes 1999:336

Perhaps someeople in positions oeducationalauthority would have great difficulty in accepting
thisas a normbut as we all become more and more used to using web services such as
TripAdvisor.com to make our travel plans, we must anticipate the day when leanérgherswill
routinely make use af S6 & S NI A SchablAdvidaOdéimahdé@UnigiersityAdvisor.coi(the
former already exists, the latter is one of those domains that has been registered and is now
I @1 Af I of Sbutdh@re &ld nimhyfadivie sitasith less obvious domain namésat are, no
doubt, developing rapidly).

The importance of the learner as a stakeholder alasbeen revealed in a case where learners
actually taught the teachers (about information technologyhey became knowas thed / 2 Y LJdz{i S NJ
¢ NHza G SSaey

"But no changes had taken place yet in the usual pedagogical practices at school, and the

computer trustees still had to fulfill, in addition, their traditional roles as learnersliif et al
2003:134

This case was reported in Isiaand therefore it might not be comparable to the typical school in
South Africa. On the other hand, is it so surprising to suggest that our learners could take
responsibility for teaching the teachers, in South Africa? It is clear that the limitatiorstraining
the adoption of information technology and systeare primarily resourcédvased, and learners are
apotential resource that islreadyextensively tapped in universiti€® run computer labs, provide
handson supportto other learners, andson) so why not in schools?

Establishing exactly who the stakeholders are in an educational environment, and what their needs

and expectations are, has been the subject of research usiegstems analysisnethod:
b{2F0d {2adGdSYy aSirk2RSit2 2 X (RINFKRIZRSINI6wSIj dzA NBY Sy a
developed to represent the stakeholders' evaluation criteria mind [thag] allows the
information to be laid out in an easy to understand format for the project management and

stakeholders of the MLE [Magad Learning Environment] Mardman & Pauca€aceres
2010:180

Managed learning environments are saidHigrdman and Paucataceres to be common in the

United Kingdom, but they add that there is no generally accepted single definition of what they are.
However, the application of a proven systems analysis method in order to establish stakeholder
needs sounds to be extremely usefill.brings some kind of discipline to a critical process that easily
gets into trouble when it is inappropriately managed anecutedg the analysis oheeds

Other forces for change

As major South African businesses expand within the continent of Africa and internationally, and as
international businesses continue to show an interest in operating in South Africa, it is worth
remembering that we cannot educatdonein a South Africadbubbleg, and that South African
educational institutions face increasing competitive pressure from international sources:

"Drawing on a diverse body of academic literature including insights iinternational business,
knowledge management and education theory, we affirmed the importance of foreign
assignments for the implementation of universities' international business development
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strategies international educational delivery and the creatiof an environment in which
knowledge resources can be effectively utilized on an international baigle(et al 2012:3)2

¢KFG YAIKEG 0S5 &S SSthoblsiareipdttaps tess infdrestddl i0 intdmdaiohalisation,
andwithin countriessuch as Hong Kong, where the adoption of information technology in life
generally is greatly advanceitljs acknowledged that there are manyher variablesin schools

"X ICT is able to act as a lever to bring about perceived changes in student léarthiegontext

of establishing collegiality to foster pedagogical innovations in schools. In this study, variables
like "school climate" and "ICT implementation strategies" captured the concept of collegiality,
and they were shown to have a significant ampon perceived changes in student learning.

These further supported the proposition that the benefits of ICT cannot be adequately separated
from other variables that impact learning in the larger instructional conteX¥8rfg and Li

2008:114

Today, the education that is available in Hong Kong schools is of little interest to learners in South
Africa, although oneecent conversationadnecdoterevealsthat at leastone South African is

learning compugr programminghaving registerean two different courses, one at Harvard
Universityin the US/Aand one in Hong Kong. How sagifl it be before homelearnngin South

Africa with an international syllabus aridternationalsources of material really tkes off? Of

course,it is already happeninip families that can afford ihecause of the poor quality of school
education in South AfricaThis further exacerbates the divide between the haves and the-hat®

Implementation

It is a weHworn truism that strategyformulationcan befun, but strategyimplementationcan bea
nightmare. Different experts have different ways of breaking the problem down.

Czerniewicpoints out that implementation can be set at different levels: simple improvement,
innovation, or transformation:

"Three clusters of meanings of the relation of technology to higher education change emerge in
this empirical research: first, ICT and higher education change as improvement, second, ICT and
highereducation change asnovation, while the third locates ICT change in, and as,
transformation (in different ways).'Qzerniewicz et al 2006:8

This threelevel view of change is well established in the literature of information systems
management and it is good to see thahds been applied here because the managerial differences
between improvement, innovation and transformation are highly significkmiplementation con
currently at different levels is a recipe for confusion; setting targets within a single level is much
more practical.Philip Uys has a model for transformation based on work in Botswana, New Zealand
and South Africa:

"The LASO (Leadership, Academic & Student Ownership and Readiness) model for Technological
Transformation in Higher Education emphasisesrthcessity for integrated and orchestrated
top-down, bottomup and insideout strategies." Jys 2007:251

a4 Aad AYLIASR KSNB>: !e2aQa ¢gle 2F g2NJAy3d O2Y0AyS
coherency, but some of this work is now oldt aboutthe same time, in her introduction to a
collection of related papers, Deryn Watson picks on the high level view:

"In our field we have three interlocking areas of change interacting togethichnology itself,
education, and society. | would maintdimat using theories and models of innovation and
change will help us ground our new empirical work within a perspective that acknowledges the
complexity of both the nature of innovation and the change process, and which allows a
reflection upon the realitin context." (Watson 2006:21%

Here we find mre encouragement to deploy established management technitguelealwith
information technology in educationAt a more practical level of implementatiptine nation
requires that new teachers are motivated, properly educated and trained, and ready for the new
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digital age of education. There is research that attempts to understand the motivation of young
people to become teachers, but yet again it falsatidress any of the factors that arise from new
educational technologies:

"The need for an inspired professional teacher corps to haul South African school education out
of its current low level of quality was the driving force behind this projectinitsvas to

determine what counted as sources of inspiration for student teachers and hence for future
teachers ... from most to least important: (extended) family, religion, the teacher education
institution, teaching practice, friends, and personal lifeofparison with similar research
elsewhere revealed that, in this sample of respondents, considerations, such as education being
the only accessible profession or being forced to enter the teaching profession because of
economic circumstances, did notuig at all." (Volhuter et al 2012:178

Research like this is cutting right to the heart of the maténe very reasons why people are
interested and motivated to become teachers.

"In many ways innow#on and change can be classified by two distinct approathatentify a
problem and the structural changes needed to solve the problem, or focus on the people in
organisations involved as sentient, dynamic systems. It is clear that in education the human
dimension is critical'Watson 2006:21%

Yes, the human dimension is important, but we cannot ignore the fundamental changes that are at
hand that arise from educational information technology andesys. Wasko brings this into some
focus and helps us to acknowledge the eras of the world wide web:

b!ada GKS LyGSNySi RSQSt 21LJa TNRY 6806 moenx Syl of Ay3 d
GKSNBE 6S 02yySOl GiKNRAAKEY RKBARPHISNYCHEY QG 6EHA @
Internet, many researchers and practitioners are questioning how this development might impact

society and the organization of economic activity. Many talk of the new generations entering the

g2N] F2NOSI G KSthoseRvRachavé grdwn yplnévar EnSwviing life without a

computer, the Internet, a mobile phone, or virtual worlds. They are challenging many of the basic

assumptions we have held since the time of the first industrial revolution regarding the firm,

employment, and work, and are developing new forms of organizing economic activiasko

et al 2011:652

Quite so.Things really are going to change and implementation will be challengitegare

reminded (as we were earlier) that there are different kindpebple, and that it is the perceptions
and attitudes of those different kinds of people, above all else, that we will have to manage as we
embark upon changeThis review will return to issues of implementatii@ater.

Technology

The emergence of spedaftechnologies

Technologys a feature of manyf the discovereghapers, buits treatment wagypically driven by
specifidechnologies that were new, or emerging, at the time of the work.

For example, whiteboards and smart pens were emerging abioet or ten years ago:

"The findings reveal that although the types of interactive whiteboard systems have slightly
different benefits and drawbacks, the critical issues seem not lie in the choice of the type of
interactive whiteboard technology per setliather in the way in which they are deployed in
previously disadvantaged schools. The key issue seems to relate to teachers' prerequisite ICT
literacy and integration skills that need to be in place prior to the installation of interactive
whiteboard te@inology. It would seem that unless teachers are sufficiently ICT literate and the
school is in a position to support the use of interactive whiteboard technology, the interactive
whiteboards are not used optimally or in a sound pedagogical manner inassabn® £Slay et

al 2008:1330)
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This is not unimportant, but it is fairly mundane stuff when we realise ¢lhah yeathere is a new
kind of presentation technology, and what staff really need is the confidence to take on new
technologieswvithout speciatraining and support. Slay aher colleagues talk about integration
skills and pedagogy, but it is the latter that is more important. Howewany aspects dearning
designared SAy 3 G 1Sy 2dzi iathat dh&can réyddre@idnN@oRdigkal vy R &
mediain ways that bring learning more within the control of the learnerded sources on the web
are now commonly used to inform and teach a vast range of skills, for exaogigputer
programming, car maintenancand everbizarre thingdikeformingl & 2 dzy HotDdkhHodl R Q &
ponytail in a few secondwith a vacuum cleanér

In his discussion of the YouTube and Google generd&ialzF F& NBFSNE (2 GKA& Fa |
t dzf £ €Y

"In part this shift fromPusitio Pullran be sen to relate to George Siemens's (2005) notion of
Connectivism. Paraphrasinge indicates that we derive our competence from forming
connections.... unlike constructivism, which states that learners attempt to foster understanding
by meaningmaking tasksthis theory indicates that the meaning exists and the learner's
challenge is to recognize the patterns which appear to be hidden. Meamkaqg is seen to

involve forming connections between specialized communities and information / knowledge
architectues." Quffy 2007:18

From vacuum cleaners and ponytails to Connectivism, in two paragcagieh is the range of issues
that education has to deal with! At the heart of it all, it is raw technology that drives much of the
change that we face today.

Technology drives change but needs to be understood

Although the connectivist idea is a novel obeiffyis absolutely right to point out that the processes

2F fSENYAYy3a INBE OKFy3aAy3a RNIYIFGAOFEtE&sY F§¢R aLldza K
happening.In other more recent research, it was found that the members of a research team did

not appreciate the importance of understanditgchnology:

"Only few members of the research team foregrounded the fact that emerging technologies were

not well understood or researched. This perception could be fuelled by the fact that these

technologies are often used by students and thus in spaces that are not easily accessible for

lecturers or researchers, echoing what the Committee of Inquiry into tieg@iy Learner

Experience (CLEX) report ciisisible learningspaces Yy R YA IK{G Ft a2 68 tAy1SR (2
diverse levels of experience with researching emerging technolodgieshdgo et al 2013:)2

Gachago and her colleagues concluded that:

"X emergng technologies are the domain of a few individuals who have the impulse to innovate,
and X may be intrinsically motivated. by the enjoyment to be had when engaging with these
technologies." (Gachago et al 2013:12)

Once again, diffemt strokes for different folkX it might be true that only a few individuals might
make the requisite commitment to technology, but previousiiger expertshave made earlier,
more sweeping assertionshat seem to imply that everyone must commit

"Any nstitution should be equipped with #p-date technologies, but just having them does not
fSIFIR (2 | az2fdziA2ys AT @2dz AdzZFFSNI FNBY 20KSNJ A &adzS
competencies and needed course materialSdlbahar 2007:956

Perhapghe years betweerllbahar andsachago have allowed us to understand more clearly that
we must be selective, and (as we have already noted) we must appreciate the differences that exist
in people, in technologies, and in contexts.

® Provided they have long hair! Selettp://www.youtube.com/watch?v=mIglgYNdDSE 2 NJ 2dza i &SI NOK T2 NJ 4 ¢
LRyedl Afé
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Thedinternet of thingst ¢ but not yet, perhaps

Dealing constantly withew technologies iquite a challengeand it has been for some timdight

y2g3s 2yS 2F (GKS Yzad arx3ayAFAOryd OKIFy3aSa Aa (KL
GO2yySiOdiahieg domn &SI NA aAyOS /221 YR [A3IK(G OI dzii A 2
although they referred to it as @aetwork of thingg (and perhaps they did not actually anticipate a

world where it is already possible to bwi-Fi-enabled light bulbs, anklettles):

"This paper is fuelled by the need to examine current trends in the use of ICT to enable

participation by individuals and groups who have normally been excluded. As was mentioned

Fo2@0Ss LISNBFaABS 02YLlziAy3a LdNPwokdavkese lebringy SG 62 N) 2 F
can be conducted anywhere, at any time, about anything. An emerging question must then be:

How can people understand the potential of what is within their graSpbk and Light 2006:59

This is an absolutely critical point: ttexhnologies that eliminate distance and time present an
individual with an incomprehensible array of sources, and opinions, and facts, and therefore the
critical new competency (about which we could find no focused research) is the ability to make
appropriate judgements about the suitability and reliability of information that comes from these
vicarious sources.

Learning objectsa product of technological thinking

Another consequence of systems, as much as of technologies, is the tendency to adapretiu
and hierarchical approaches to things educationdiis has happened in different ways and at
different levels: he structuring that is applied tlearning desigrand the placement of courses in
hierarchies of nationally adopted topiisspossiblyvelcome, but in theanother direction the
SYSNHSYy OlsarnthFobjdck SKkka O2YYlFYRSR GKS FiGSyldAazy 27F S
those coming from a technical background:
"when | speak of learning objects, | am referring to representationsmssigp afford uses in
different educational contexts. They reside in digital repositories, ready to be located and utilized
by those involved in educational activities (e.g., teachers and students). These representations
address: (a) key concepts from didioes, in visual and often interactive ways not permitted with
previous technologies, for sharing of sekistorical heritage of humanity (our knowledge), (b)
information and data that can be useful in the context of developing discipispseyific
thinking, culture of practice, spirit of inquiry, theoretical knowledge and information work, (c)
presentation of small, instructional sequences and demonstrations delivering encapsulated
descriptions of some aspects of subject matter which can supportiggonocesses by providing
"just-in-time" information, and (d) simulations of key equipment, tools and processes from a
discipline to enable development of deep understanding of artifacts used in a culture of practice.”
(Churchill 2006:495

If these idea®f structuringcan be made to workit is not yet certain that they arghen the
benefitsmight be very significanif Churchill is correctThis is taking us a long way away from
traditional learning, which hasiore oftenbeen an interactiorbetween texhersand learners, both
respondingo a loose structurdor learningthat simply guides rather than determinegactlywhat
is said and what is taught. On the other hand, a tight structure may be very appropriate when
learning specific technical skillgjch as network engineering and computer programmargl when
learning at a distanceWe now begin to touch on critical pedagogical issues, arising from the
introduction of technology and structured thinking, which are not yet resolved.

Management

Locd research has made very clear the needddequatemanagemenbf information technology
and information systems in educatio@zerniewicz and Brown have identified what might be
referred to as different philosophies of institutional management-¢é@ning (the reader is
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encouraged to refer to the original paper for more detail about the types of institutional structure
and thinking that they identify):

"However, the concepts we have used and the findings in this study suggest that policies are
indeed reded, and that supportive, flexible, noastrictive institutional policies would be the
most useful frames for staff innovation in the classroom and for the varieties of pedagogical
practices needed to foster effectivdearning. This suggests that edtha Structural Collegium
Institutional Type or a Structural Enterprise Institutional Type would be closer to the kind of
coalescence needed for sustained, effectl@agning use and innovation in support of learning
and teaching in higher educationC¢erniewicz and Brown 2009:330

The essence of their argument is that there are different strategies for organising education and the
use of technology, and policy makers and senior education managers need to understand and decide
which way to go, otherwisthere will be contention and confusion between players with different
beliefs and expectations.

/' T SNY A S g A Olideds gir&kimpomaBt and fed much more promotion and attention than
they seem to have achieved; furtherlearning is onlyart of the story. According to the way that
senior management decides to go, there will be different modes and styles of leadership and
different requisite management competencieBluch more work needs to be done on this but there
was some evidence in the dis@red research papers.

Leadership

Vanderlinde and his colleagues have examined the way that leadership,iteriksportance, and
the means to render it effective:

"Analysis of research on leaders' impact on teaching practice and student achieven=atieon
that effective leaders employ three broad categories of leadership practices: (1) setting direction,
(2) developing people and (3) making the organization woxkahderlinde et al 2012:508

The first of these three leadership practices, settingation, is closely related to the development
and adoption of a vision that makes clear the destination that an institution seeks:

"the most important function of institutional leadership may be to create a shared vision that
includes widespread input andgport from the faculty and administration, articulates a clear
educational purpose, has validity for stakeholders, and reflects the broader mission of the
institution" (Uys 2007:25L

Engaging with stakeholders is importamtd other research has made clear that successful change
management depends centrally on management hearing and understanding the messages that
come from below(Braganza, 2000}t is therefore alarming thanione study in Europe it was found
OKFG X
bX 2yteé KIFIfF 2F (KS&S mc a0Kz22fa Ofddaf®iSR (KS AyL
the creation of the plan."{anderlinde et al 2012:5}7

Paying inadequate attention to the needs and feelings of teachers seems like a fundamental error
and an example of extremely poor leadership.

Managing stakeholder groups

The importancef stakeholders has already been highlighted in this reyéwl touches on generic
management techniques faaking careful account of all those who have a direct interest in an
enterprise, and the hopes and expectations that drive them, andafiyropride targetsthat must
be met to fulfil their expectations

One of the principal stakeholder groups that has proved very difficult to manage in some South
African schoolsompriseghe schoolgovernors, who have to make a commitment to the interests of
a hool but may not always have the management skills to deal with the issues that they face:
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"Accounts from participants in this study paint a picture of school governance beset with

challenges of executing governance functions. It is clear from thephartiJ- y 6 4 Q NBaLRyasSa (K|
there are difficulties in understanding governance, mainly because governors perceive their roles

differently, which detracts from their main responsibititypromoting the best interests of the

school. This, combined with less thadequate capacitypuilding as required by the School Act,

adds to the ineffective execution of functions<aba 2011:p

Not all stakeholder groups are found to be so problematic. Beyond the governorpdeeras, and
others at the edges of a school or university) we have local communities of different kinds:

"Some universities already have experience and commitments that are now relevant to
community development information and training through ICTs aleddenters. For example,
universities have been involved in extension, a system designed to link researchers with potential
users of their research.Rpman and Colle 2003:88

In an interesting anduthoritativeanalysis of aspects of technology in leagim the USA)Evan

{ GN¥ dzo NBYAYyRa dza G{KS FINJGOEshHREthis Eeviewhas alleddy | 0 2 dzi & S
established that this is the casehere may be a future where systems become integrated across
stakeholder groups:

"Finally, administratorseed to keep in mind that technology adoption implications extend past
direct pedagogical integration. Changes in peripheral systems like student information systems,
payroll systems, and even changes in the phone system may have an unanticipatedneffect o
teachers' environments and, therefore, attitudes toward technology. Even changes in informal
technology can affect the dynamics of the school. Informal technologies like cell phones blur the
lines between social, work, and home lives. These informatédmffies may in tum result in a

more formal use, such as mandating cell phones as a means for an emergency contact. As
technologies become more pervasive, so do the pressures to acquire the skills to successfully use
or leverage them. Administrators mayetkto recognize that just as the lines between informal
and formal technologies are blurred, so too are the lines that delineate pedagogical and
nonpedagogical technologies.Sttaub 2009:64b

A more detailed review of the literature would reveal a widange of stakeholders than just
administrators governors and communities, but spdoeere precludes this levedf detail. The
principle has been established, that stakeholder interests are important to successful management.

The need for management compencies

Xaba(quoted aboveplsonotesthat certain management competencies are critical to success, and
might have to be put in plad® support and capacitatéhe governing body:

"It is recommended that futime posts for specialised functions like fiaal management and
resource management be created, either at schools or districts. Functionaries appointed to such
posts would then deal with these functions on the basis of individual schools or school clusters,
thus assisting governing bodies and sitanéously playing an overseeing, monitoring and
controlling function." Xaba 2011:9

However, mn the Western Capduilt-in support systems proved inadequate to achieve good

management, andailed to adequatet support the teaching work at the front lineThe absence of

any effective management involvement is implied by what happened
bFft GKS YKFyeél aOKz22fa KIR F O02YLIziSNI O2YYAGiGSS C
[appointed to assist them] we the weakest link in the whole implementation process"
(Gudmundsdottir 2010:182

This is not a new problermmMestry (2006:27) examined the&inds ofissueggenerallysome time
agaq usingqualitativemethods andocus groug. Hispaper calls foschoolgoverningbodies to play
their role in the financial administration of schools as control and overseet refers specifically to
portfolio managementDisappointinglyhe makeso reference tothe benefits ofl CTuse the need
for special skills to dealith ICTsnor any shortcomingthat might arise This otherwise excellent
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academic work failed tacknowledgehat information systems are needéal support educational
management, and in the case of school governors such systemsprouidereal suppat where
specific competencies are missing.

[ Saazya TNRY aNBIfé¢ odaaAySaasSa

Before leaving the matter of management, it is worth noting that there may be messages for
education managers from wider experience in businddsis review was not confined fublished
educationresearch, a small number ofher papers give insight into how businestesresucceeed

with the management of information technology and information systems. Such a study gave
AYAaAIAKG Ayidi2 GKS NRtS OF | GOKAST AYyF2NXIGAZ2Y 27

bX GKSNB YI & 0 XcClbgvwho focddds i inigafiveddiffaneatiationand ClOs
who use IT foefficiency This logic is consistent with the resoubzessed view that calls for
complementary managerial skills that, when usedombiration, can create valué(Banker et
al 2011:50}

This allusion to differentiation and efficiency might stréducatorsas odd, and not relevant to the

field of education, buthere is at least one university that now speaks publically about its recently
FLILRAYGSR da/ KAST LYF2NNIGAZ2Y h FhiklOBtNdttthe C2f f 254y
differences between different kinds of school (and university, and further education college)

demand quite different strategiesHficiency ishighlydesirable gspecially in the case of presently

dysfunctional institutions that are simply not workingdifferentiation is equallgesirablein higher

education for examplewhere a university is trying to establish and sustain an international

reputation in a highlyompetitive sector Dealing with these choices, gaining support, and

implementing them, is the job of the Chief Information Officer.

Implementation

In the three main sections above this review has lookettirn at education, technology and
management.The selected papeir@nd the extracts from theprare hardly a complete treatment
but they bring out some of the issues thaeimportant to South African education at this time.
What has also come out of the review is that thplementationof changeghat are relatedto
educationalinformation technology and information systernissdifficult

First, we must note that the scope of educational information systems extevelstimeto embrace

more and more of what we are doirig schools and universitie For at least ten years, the divide
between administrative and academic systems has been taken as fact, but some have argued that
2dzNJ aAaflyRa 2F Fdzi2YlIGA2yé gAff y20 LINBOIALY

"Finally, administrators need to keep in mind that technology adoption iatgits extend past

direct pedagogical integration. Changes in peripheral systems like student information systems,
payroll systems, and even changes in the phone system may have an unanticipated effect on
teachers' environments and, therefore, attitudesvard technology. Even changes in informal
technology can affect the dynamics of the school. Informal technologies like cell phones blur the
lines between social, work, and home lives. These informal technologies may in tum result in a
more formal use, suclis mandating cell phones as a means for an emergency contact. As
technologies become more pervasive, so do the pressures to acquire the skills to successfully use
or leverage them. Administrators may need to recognize that just as the lines betweerainform
and formal technologies are blurred, so too are the lines that delineate pedagogdtal a
nonpedagogical technologiégStraub 2009:645)

{ GNJ dzo Q& LI LISNJ A& |y | dzi K2 NXwithindhg @83\, ahdytisderdbatA & 2 F
this is a dicourse that has notet emerged in South Africa (at least, as seen through the reviewed

academic research). Much of what we serétten about implementation is more prosaic, being

concernedfor examplewith issues of languager the choice of the bedkearning support systems

for a subject area.
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Languageliteracy and learning dependency

Surprisinglyfor a country with eleven official languagsmre is not a lot of attention to issues of
technology andanguagen education even though general isgs of languagare predominanin
work and life in South Africa

One paper stands out as a useful empirical examination of what actually happens in the classroom
(but again, without any regard to the relevance of information technology and information systems)

"The emphasis on mother tongue instruction is not controversial in the Western part of the world,
whereas many African countries are still using coloaiajliages as the language of learning

and teaching. Comprehensive research on language of instruction in Tanzania and South Africa
project indicates a strong connection between the home language as the [language of learning]
and learners' positive learnimrocesses."Gudmundsdottir 2010:176

It is hardly surprising that home language proves to be the most effeativiele for learning
especially for the young. uBbecause appropriateontentis so critical to successful@arningas
learners progresst follows thatliteracy and the use of appropriate languages becomes a critical
issue.

"If e-education continues to be the preferred champion of information literacy then clearly more

research is needed in the impact of the new ICT projects on thenlganrthe project schools.

The research should look beyond the mere provision of computers and access to the internet and

NF OKSNI adasSaa GKS AYLI OGO 2y (GKS AyHag2®74$ A2y f A
As if multiple official languages W& y 2 G Sy 2dzZaK 2F | LINRBoO6fSYZ (KS
grammar, and spelling) is a problem:

"educators were of the opinion that SMS language is negatively influencing the written language
skills of Grade 8 and 9 in English as Home Languagsr{semaet al 2011:48%

Equally, considering how important it is to take advantage of the best resources available in
delivering education, it is surprising that information technology and information systems as a
resourcefor different subjectfias not receivednuch attention in serious academic research. A
particularcase is the teaching of information systems and technology:

"This has traditionally beeeven more difficult in an information systems or information
technology curriculum in which actual industgftware tools are often used. The issue of
determining the most appropriate software tools for instructional purposes is not new, but as the
tools keep changing and evolving, options may also chamgakér 2010:256

The problem of the rate of change teichnology presents itself yet again. But where we do make a
choice, other problems are just beginningiop of the list is thgteople do not always react with
enthusiasm when faced with changes to the ways that they work.

Getting people orside

Following ten or more difficult years with shifting ground and a hedexeloped learning
management system, one university has won over the affected academic users, in different ways:

"Through eLearning lundime seminars, departmental visits, training and adietion sessions,
the blog communication strategy, annual eLearning colloquium and the eLearning incentive
initiative 'reward the educator' [UWC]has been successful in terms of getting academics on
board on a voluntary basis, in a complex environméntreflection on the adoption of eLearning
by academics at UWC clearly indicates that the-ocoercive approach has resulted in the
voluntary buyin and in some cases championing of eLearning by academics." (Stoltenkamp &
Kasuto 2009:4819)

Training often fatures as important:

"No description of the integration of ICTs into teaching and learning environments would be
complete without addressing the issues of training in both ICT and techrspegific skills, and
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of ongoing technical support all teaches who participated in this study were provided with
four days of training prior to being asked to use the equipment in their teaching. For some
teachers, however, it app eared that this was not enougBldy( et al 2008:1328

Based on the work that we afamiliar with, in the Western Cape, we are not surprised that four
day<iraining proved to be insufficieng achieving change on this grand scale will take a great deal
longer, and it isnterestingto find that in some institutions (at tertiary level, ihe USA) the students
themselves have been allowed to make a contribution:

"Consistent with the expectation that faculty and administrators model the use of innovative
technology applications, a new process for knowledge and skill development was imglémen
Referred to as the SWAT Team (Student Wizards Assisting Teachers), technedalyiaated
undergraduates were teamed with teacher development faculty, the goal being to provide just
in-time training on an individual basis, tailored to the uniquedseef each faculty member."
(Wedman and Diggs 2001:4p9

Would this work in other countries? Yes, of courstois for example in Israel:

"At this level the teacher functions as subject expert andgsthdent as computer expert. This

interaction eventually makes the teacher more familiar with the technology and the students

more knowledgeable with the subjectunderstody I INB dzLJ 2F nn O2 YLzl SNJ (i NHza |
about 600 students) Tubin et al 2003:18

But this idea of empowering the learners will make extreme demands on establishments with a well
established and unmoveab#tatus quo If we turn to the Far Eastedpite the awe in which we hold
GKS SRdzOF GA2y Lt | OKA S @ SthaShAve doursied thekd3m andichd SNE S O2y
found that
bX AdG A& | Frettroe G2 aadzyS GGKFG GSFOKSNE gAff NB
and learning activitieX until teachers' pedagogical beliefs are transformed, there may not be
changes inhe way they use computers in the classroomnisrh(and Chai 2008:8)8

So, @tting the learners to help by teaching the teachers sounds like a great idea, but in cultures such
as those in thd-ar Easit face some cultural difficultiesElsewhere,n a stuidy of teachedlearner
relationships in Canada, Davidson and Desjardins found that the learners were more in control than
the teachergsee below for translation)

"Cette absence de relation peut indiquer que pour ces participants, les activités pédagatgqu

relévent pas du contr6le de la personne enseignante, mais bien des étudiants. Cela peut

AQSELI AljdzSNI LI NI €S FILAG ljdzS €1 F2NX¥EFGA2yY t fQSy&asSa
professionnelle et, dans le cas de ces participants, la formatiaeesiurte durée. Dans cette

perspective, il est possible que la représentation de la pédagogie centrée apprenant change selon

le contexte de formation, qui changerait aussi selon les provinces Canadiennes.

[This lack of relationship may indicate thair these participants, educational activities are not
within the control of the teacher but more within that of the students. This can be explained by
the fact that teacher education is preparation for professional practice, and in the case of these
participants the training is shoiived. From this perspective, it is possible that the
representation of the learnezentered pedagogy changes depend on the context of training,
which would also change according to the Canadian provindg@a}ig¢son and Desjdins

2011:6)

This is an interesting insight into the actual complexities that must be addressed in managing the
implementation of new educational systems in support of educational activitesome cases it
seems like a balance of capability betweeadhers and learners, in others it is the balance of
power. Yet another area where more work is needed that takes full and proper account of the
effects and impact of educational technology and new information systems.
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Educational information systems

Turning to the specific matter of the information systems that might be used in education, some
interesting researchelps us dealith the different types of information system that might be
available Quoting other workParker gives us a simple typojogf systems that might be used in
the classroom antietouches on the ways in which we might evaluate them:

¢Educational software generally seems#ie of five basic types: tutorial, drill and practice,
simulation/game, information, and management andsassmer@Ahmed 2003 , p.2). Plaza et

al. 2009) provide a thorough and excellent literature review regarding evaluation of educational
software. Some of these studies propose criteria that seem appropriate when evaluating many
types of software tool. Wha checklists are commonly used in selecting educational software,
several studies note serious problems with the checklist approach, including a focus on technical
rather than educational issues, unknown validity of criteria, shortcomings for assesaiity qu

and instructional efficacy, lack of tailored criteria, and a reliability on past usability evaluations
that makes them inadequate for evaluating new and innovative user interfaces (Bednarik et al.
2004 ; Hosie et al. 2005 ; McDougall and Squires 18@fiires and McDougall 1994 ; Squires

and Preece 1996 ; Squires and Preece 1999 ; Tergan 199&rk&r(2010:250

It would seem that these thoughts are more advanced than what is typically found in South Africa,
although there may bequivalentwork hee that we have noyetfound. Parker also talks about the
inherent qualities of good educational information systems

"Ideally, software would be readily available for students to perform homework exercises,
practice and reinforce course concepts, andedigp functional projects. Software tool use in a
course should simulate as closely as possible an enterprise experience. However, given the
complexity and expense of most enterpngiele systems and the limited free time that most
instructors have to lear, install, implement, and teach such systems, careful consideration is
required to select software that will offer the most valuable educational experience to students.
Both students and instructors should be able to focus on essential course condegtshan
struggling with details of a complex technical software produédrker 2010:256

Ly NBFSNNAY3I (G2 aSyiSNLINKWRSS ASEALISSNREEY Q S ENJ SN A6ES YN
argument that the scope of our educational systems is expandintjneomgly, and he is alluding to

0KS 6ARSALINBIR AYRAZAGNALIf YR 0dzaAySaa R2LIAZ2Y
that do, in effect, embrace almost all of what a typical business might want to do. We must expect

that this trend will contilie in education.

Consequences

Thereis some reported work that highlightie consequencesf implementing information
technology and systems in educatioAs we have already noted, developing strategies is relatively
easy but implementing them and ackiiag targets that have been set can be a nightmare.

Onepaperdealt principally with administrative systemsinother looked athe contributionof
technologyin the teaching omathematics (as a subjectpthers reportvariable experiences
elsewhere iternationally and in the research field.

Early concerns

McClea and Yeffrom the USA)ake the stance that technology as a t@aln beused to collect
meaningful data that can improveducational performance administrativelyy saving money,
evaluating useexperiences angreferencesand communicating better. Using appropriate

systems policies can be evaluated more effectively amgortant (even immediatefeedback is

possible These ideas about immediate feedback paowards much more recent issue lefarning
analyticsg inspired by web analytics, already talked about at educational meetings and conferences,
but not yet reported in the literature.
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But back to the present: according to McClea and Yerrale of ICTh administrationshould be to
lift the burden of repetitive entries, so that human relationshgasm be enhancedTheyseethe
need to balance these things carefully:

"The benefits of information technology offer the capability to enhaheespecific goals of the
institution admission department but the obstacle may be the dilution of the profession.
According to one expert: | worry that the emphasis on controlling costs and streamlining the
delivery of knowledge and supplementary servioght dehumanize attation and impoverish
students” (McClea and Yen 2005:93

In South Africa the quality sbmeeducational administration can only be improved, but whether
we would have to balance these same issuesgoogniseothers, remains to bestablished. There
is at least one interesting report of the advantages of technology in the classroom, assisting in
learning particular aspects of mathematics.

ICT helpgearning butsocialisationaddsto the technology burden

Ogbonnaya provides an intesgngbut veryfocused example aghformation technologyn the South
Africanclassroom. The results seem positive but not dramatids interesting that the
d O2 Y'Y dzy kdcidf &spertbldf asing ICT came through strongdinforcing the need for a
careful and extended analysis of all the issues befoesuming the benefits aiew ideas such as
this:
bhyS aiGddzRRSyid alARY WL gl & ofS (G2 dzyRSNRGFYRZI 6S K
the findings from this study show that the studentsfprmed better in parabolic functions
assignment and test after the use of the software compared to when they learned in the
GNI RAGAZ2Y It LIGGSNY 2F GSFOKAYy3I FyR tSENYyAy3a X [22
theoretical lens of activity thew, it is evident that the ICT tool (the software), the rules, the
community (the students and the teachers) and division of labour (the cooperation among the
students) mediated the lesson activities that supported the students to achieve-bigleer
thinking." ©Ogbonnaya 2010:10

But students will not always do what is expected, even at univettsitie are have been unintended

outcomes
G!' Y2y 3 dzaSFdzZA dzyAy(iSyRSR 2dz2id2YSax ¢S FT2dzyR (KIFG &
only from the laboratory atiched to the library, under the misapprehension that these were not
accessible elsewhere. We also noted the dominance obaséd email accounts that use up

scarce bandwidth, despite the allocation of local email addresses to students." (Czerniewicz and
NFQlF YOA HAnnYHROPO

Getting capacity planning right at the start might therefore be difficaritd then it is important to
measure the actual benefits achieved.
Measurement

Reports of actual or intended benefits raise the interesting question whether they can be measured.

+F YRSNI AYRSQa 62N] Ay 9dz2NRLIS &adaA3Sadta GKIFIG GKAaA
"Only six schools created the means to monitor the feasibility of the plans theylexeztoping."
(Vanderlinde et al 2012:517)

This is yet another area where management experience in busgeessallyhas shown that it is
critical to properly identify benefits at the planning stage, and thepuosue them energetically
during and aftermplementation There are important messages here for policy makers and
management in South African education.
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International and South Africarexperiencecompared

In order to summarise these thoughts about managing the consequences of information tegjnol
FYR a@daidsSvya Ay S Respériencdshylang Rowiferfs@me us2fyl Sumary
thoughts on how to plan strategically for different kinds of benefit:

"Lastly, findings of the study have clear implications for improving school effectiveness. T
unleash the power of ICT implementation, practitioners should first make clear what
improvements they are looking for. Is it improvements in traditional processes and knowledge?
Or is it new reasoning and new knowledge that might emerge from the u€3 @fNlext,

educational practitioners need to expand the concept of ICT implementation from mere ICT use
to ICT use in the context of pedagogical and organisational interventions. If school effectiveness,
from teacher perspectives, is found to improve iatext of establishing collegiality to foster
pedagogical innovations, then school administrators and patialgers should give more

attention to both the social contexts and institutional culture in which teachers are situated. The
climate of collaboratio and the collegial exchange in ICT experiences are some examples that
merit attention. At the same time, it also offers insights into the appropriate direction of
education reform. It is worth pausing to consider whether to adopt a control strategy dherhe

to adopt a commitment strategy that seeks to develop innovative working arrangements
supporting teachers' decisiemaking and increasing teachers' engagement in the tasks of
teaching. Further, poliesnakers are urged to review the impact of adoptingyate sector

practices to tighten control of educational process and the work of professionals and to consider
whether the dominant ideas of economic rationalism and managerialism will really increase or
worsen educational outcomesWpng and Li 2008:115

It is interesting that she reminds us of the potential benefits of adopting private sector practices

The management of technology in educatiorayhavea great deal tdearnfrom the private sector,

with no threat to the underlying effort to provide education other than to improve its efficiency or

its effectiveness Thigheme of learning from general management practice is tmat recurs in

some of the studied literatureBut turning back fina}ito South Africa, we find thattis a pity that

national initiatives in South Africa seem to have failed to move things forwahuse of

Fdzy RFYSy(dlf LINRofSYa Ay (GKS SRdzOFGA2Y aaeadsSyeée |
bX G(GKS&S ylFiAaz2ylf NBT2 NYsuscgshfil Asinde iheyDave dddeddS y20G 06SSy
more residual rules apd apcoqntabjlity mgchapisms to school orgapisa'gion. These actions ,
O2YLINBYAAS UKS SRdzOF G2 NXa Liag)l&yhingahd achiedemend A a Ay 3 adlk
in conditions where learners adisillusioned with schooling and educators are struggling to
make noticeable strides in diverse, overcrowded classrooms and to meet the increasingly
bureaucratic demands of accountability to parents and employers (Leitch & Day, 2000:189)."
(Rossouw 2009:23

It is possible that trying to fix a broken educational system with information technology and
information systems will only make it worse, and the idea that educational institutions should pre
gualify themselves before making major investments is a usejul one.

Research notes

Areview of such a large number of articles about information technology and systems in education
throws up some observations about research: the methods that are adopted, and the scope of
research that is attempted.

The sopeand approach to education research

LauraCzerniewiczonsiders that this is an emergent field and that there is still a great deal that
needs to be studied, from different perspectives:

"Since there are so many aspects of the work that are little understood and which are in the
process of being named, formulated and investigated, it is important for researchers to recognize
and operate with different world views, especially when workiitg the range of disciplines in

11 June 2015


zotero://open-pdf/1219529_R8HMBIJ6/17

Managing ICTs in SA Educatidraft final report Page37

which educational technology practice is located. A commitment to respect and open mindedness
across existing clusters and sgioupings will serve the interests of the educational technology
research community and strengthé¢he work undertaken in this emergent scholarly field."
(Czerniewicz 2010:531

Priorinternational opinion begins to pigomestructure on the way$®y whichwe could proceed
from here:

"While one ought to be skeptical about dramatic improvements in lagrdue to new

technologies, one cannot ignore what is happening in education due to the advent of the
Internet. Networked learning certainly has the potential to improve learning on a global basis
and will surely influence the future in many ways. Howehere appears to be little systemic
understanding of how these changes will evolve. | shall close with five principles that | regard as
fundamental for effective use of technology and for improvements in learning and instruction:

1. Learningis fundament@l | 60 2dzi OKIy3aS b GKS [SFENYyAYy3 t NARYyOA
2. 9ELISNASYOS Aa (GKS &GFNIAYy3I LIRAYG F2N dzy RSNBGI Y
3. /12y GSEG RSGSNXYAYSa YSIyAy3a b GKS /2yGSEG t NAyO
4, wStS@lylG tSENYyAy3a O2yGSEG& NB 27Finfp. oNRBIF R YR
5 2SS 1y2¢ tSaa GKIFIy 6S INB AyOfAySR (2 06StAS@S b

If we wish to come further than we have in advancing education, then such principles should
guide research and development. The Uncertainty Principle is perhaps theuntstiental of

all and serves as a reasonable point of departure for educational research. Educational
technology will have arrived when itSgector 201:35)

One might agree that the degree of uncertainty in South Africa exceeds that which is faced in many
more developed countries, such as in the W8Aere Spector is basd his highlevel view of the
principles involved is useful and has been quite frequently cited in subsequent work.

Research methods

However, there are more practical issues with resbasuch as thenost appropriatemethodsof
researchto be chosen.Yourreviewers have a strongly held view ttatpresentquantitative
methods of research ithis new field have limitedisfulnesswhen compared with qualitative
methods. Recent locatesearch has argued the case for qualitative research:

"It may be argued that quantitative data can never fully come to fruition without the necessary
counterbalance of qualitative examination. It is hoped that future research endeavours will tackle
this issue in more depth, especially the reverse condgigualitative data augmented by

guantitative elements."Kanni et al 2011:1)3

But qualitative work has to be done propernd the rules of working this way are less clear:

"Papers of quantitative nate were almost twice as common as qualitative papers. Overall the
mixed studies approach was the most common approach used. Qualitative research was often
inadequately described or not conducted with the same rigor as was evident in many of the
guantitative studies. This tendency to quantitative research possibly reflects the backgrounds and
biases of the researchers involved, with many coming from computer science backgrounds."
(Sheard et al 2009:101

If this really is an emergent fieldnd we believéhat it is,then we cannot be sure which variables

will accurately describe what is going on, nor even what variables might be available. Hence
guantitative research will be of limited reliability aitds important to undertake the qualitative

work thatwill examine the phenomenon with a more open attitude, and tease out the variables and
their relationships frontareful examination athe experiences, attitudes and perceptions of all

those who are actually involved education Asanun-dated report o technology in education in
South Africa notes:

"Most importantly, there is an emerging research community that is increasingly seeking to make
a critical and contextualised contribution to central academic debates in the international arena.
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While it isclear that ICTs are now very much part of the higher education landscape in the
country, it is equally incumbent on all players within the higher education sector to ensure that
they work in ways that are educationally sound, and not simply for their ake.'s(Anon

n.d.:24

Not just higher educatiorall of education needs to be studied and understood.

Finally, with research in mind (and having noted that the very nature and form of education is
changing)it must be recognised that there afendamentalchanges at hand in the management of
intellectual property rightaind that this affects research and publicatioBtephen Mutwd has

studied the challenges of doing research in-Saharan African universities, and the opportunities
thatarisesF NBY gKI & KS GSN¥Ya aRAIAGIE aOK2f Il NEKALEY

"There are questions of intellectual property rights, privacy and trust which must be addressed by
NBaSI NOKSNA X azald 2F GKS O2yiSyi LINROARSNR 27
they are increasgly moving away from the purchasing model to licensing, which often overrides
conventional exceptions to copyright as contained in national legislations, such as fair use and

FFANI RSIFEAY3 X {OK2f | NAE aK-pruusdhd @mpringyi@eidzNI 3SR (2
papers in open access archives or institutional repositories to help address the paucity of research

RA

a S
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providing access to, and preserving scholardpueces, but also in forming federations and
collaborations to share published scholarly work.” (Mutula 2009:10)

One might hope thatas the adoption of information technology and systems proceeds, the

limitations and handicaps of geography will diminisiut Mutula provides a useful caution that

trends in the licensing and rights of access to academic work must be monitored and used to ensure
that South Africa does not fall further behind in the international competition to make the best of

the opportunities that are available. For educatiand the research that supports and feeds it are
certainlybecomingmore and more internationalThe future is not about South Africa alone, it is

about South Africa in a highly connected and competitive world.

Summay of the review

It is not necessary to linger on the fact thihtngs are changingalthough there is considerable
evidence thain South Africdhe ability of educationnstitutionsat all levels to accommodate and
successfully manage change is very limited. The statistics suggestpmeeoyerall pictureof
educational performancebut some of thegoodstories from individuals are indicatiwé what can
be done and some of thevork that has been done by individuat® understand the management
of information technology and information systems issues in educaiexemplary.

The diversity of capability, experience and outcam&outh Africanakes cleartie need for

researchthat will deal with the differenceghat are to be found in technologies, and iteachers,

f SEFNYSNAES O2YYdzyAdGAaSa yR O2yiSEGa® GhyS aail
technology and information systems in education needs to recegthiesedifferences. There is too

little comparative evidence that maketearthe most appropriate responsén different situations
Perhaps the mossignificant difference, that is implied rather than explicit in the reviewed literature,

is the fact hat some institutions are very early in the cycle of technology adoption and others are
very advancedThere is clearlga life-cycle of maturitythat makes the needs of early and late

starters very different.Statistical researchan easilynaskthis truth, whereas case study research

S¢

RA3I&a RSSLIX e Ayidz2z LIS2LX $Q& S E&aidrakds dearxhatmaturi/isLIS NA Sy

important. Many accomplished social science researchers would agremtragingexpectations
and perceptionsis more impprtant than managingactuality.

Hence, the fact that the review has discovered and focusestakeholderissuesis very significant.
Techniques for analysing the needs and expectations of stakeh@desell established in the
management sciences amge waiting to be deployed in the field of educatiohhe review has
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researcherandeducation managers.

With stakeholders in mind, we realise that successfluication isaboutmuchmore than just
teaching and learning It demands attention to issues ciilture, a recognition of the importance of
people, attention to the sociology and so@conomic conditions that prevail in the context within
which education happens, argperhaps most worryinglg an acknowledgement thahe business

of education is complex Superimpose the management wéw information technology and
information systems and we have a serious challenge to deal with. While many believe or assume
that information technology and information systems are a solution to problems, the truth is that
they imposehigh levels of changedepending on whether the objective of the investmengimmple
efficiency(that implies there will be not much change to what is done, it will just be done more
easily) oihigher levels of effectivenesgwvhich implies sigjficant changebecause the way that we
work will have to respond to technologglated opportunities to do things differently).

At the heart of the matter,@échnologyis the main driveof change. It is well known that

information technology and systes have eliminated many ttie problems of tme and distance

it is available constantly, and conversations can take place globally at little or no cost. This is a huge
change from the situation just 20 years ago, when the internet and the World WideA&febof

interest to only a small minority. But there is a further even bigger change to contes daternet

ofthingg Sy ONRBI OKSa 2y Fff |aLsSoia 2F tAFSo ' f NBI R
kettles that are Wi enabled. We migtgmile at this idea today (and observe that such devices are
ridiculously expensive to buy) but as the data that we begin to generate in all aspects of our lives
accumulatesinformingthe datagatherers about what we are doing (so that they can ponderhen t

reasons why we are doing it®ye will hear more and more abodtearning analytics.

Why should we not measurdnow quickly learners type their work? Monitor how long they have
been working on a document? Analyse all the searches that they dicedntérnet? Build graphs
of who they talk toand for how long? Theolume of datathat we might choose to gather will
increase dramatically; how we choosejuistify gathelingit remains to be decideds does the
whole matter of the ethicef doing so

Managementh & a2YSUOAYS& &dzYY Il NA &R & larE, G €2 dANJh&ck LI S
This is a useful starting point for a discussion of management in the present context.

ax
i
(7))

1 A detailed reading of this review reveals that the strategic issuegucation continue to
confound us, and it seems that information technology and information systems are
compounding the problems of strategy formulation and implementati@areful thinking is
therefore needed,and it is not easy to assemble all the issues and find the right balance in
planning the way forwards.

1 Because this is an emerging field and will continue to be so for some time to ptaneing
requires compromisen terms of time horizons: academi@phing is more or less confined
to annual cycles of registration, teaching, examination and graduation; unfortunately
technology drives on relentlessly on a weekly and monthly basis.

1 The implementation of strategy requires that wet according to our fans but also within
our capability Setting targets that cannot be achieved will disappoint and demotivate
involved persons. The limitations of the contexts within which education takes place has to
be recognized and incorporated into planning, so thin before technology investments
can be made to work there are required investments in infrastructure and human resources.

1 Finally,checking that what we hoped to achieve has beaahieved requires a brutal
honesty that is not always forthcoming. Agneg the intended benefits, setting targets and
then honestly measuring what eventuates is critically important but almost universally
difficult. A project manager responsible for technology implementation will claim success
o 48R 2y a2y GAVEs byl eyP adRisz &SHNBE 1308
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might still be frustrated by technology that does not work reliably, is difficult to maintain,
and is already obsolescent.

In order to ease the problems of managing new information technodoglyinformation systems in
education, one of the ideas that emerges strongly from our detailed review of the literature is the
need for a "Stages" moddhat makes clear the differences between early and late stages of
adoption and implementation of techhagy. Such models are evident elsewhere: in software
engineering, personnel assessment, process management and supply chain management
inform our understanding of benefits. In the beginning we gbelbenefit of understandingwhich
implies the sk that we might fail, and yet learn by doing so); much later we would rather seek the
benefit of internationalisation confident that we have learned all the tricks of the trade and
recognising that we have an opportunity to export our capability teeottountries in Africa, or even
globally. We now know that irthe beginning things can be chaokiat as control is brought to bear
upon our work asmeasurement and adjustment becomes possible, in the later stages of maturity
our human and organisational/stemscanbecome seHmanaging and selfmproving.

This is a good moment to draw the discussion to a close. There is a strong hint here that in
educationwe can learnfrom experience in'real" busines®s we have noted thattundaries are
dissolvingout we can now see internationalisation as an opportunity to aim for; we have noted that
there arecapability and powestruggles betweeneachersandlearnersbut the maturity idea helps

us to see more clearly where the risks are and how we could aratdithem. Most important of

all, the idea that thébenefits of new information technology and information systems are very
different in the early and late stagesakes it possible to set reasonable and achievable targets, and
thento celebrate success vemit isachieved. Finally, his gives a new potential focus for all
education researchacknowledging and seekirgbetter understanding othe maturing of

technology in educationas time progresses
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Appendix 2: Constructing theReference Model

This section of the report documents the construction of the reference model step by step, and
illustrates the process at each stage from the literature and other evidence that has been gathered.
First, however, we need to note that the projgaan indiatesseveral requirements of the

reference model

- To be able todentify areas where ICTs may have application.

- To map teaching and learning processes to progression of education (the two principal
perspectives)

- To eviewand assesthe potential of ICT8 education

- To bcate the potential application domains

- To allow the development &f portfolio view of present and future opportunities

- To mpulate the model with empirical data

The final requirement, to populate the model, requires the case studigsdtha to be dispensed

with as a consequence of the reduced funding that was provided, however the model provides all
the other potential that is listed here, and it stands as a framework that can be adopted for future
research concerned with the managemaritiCTs in education in South Africa.

The requirements above will be reviewed at the conclusion of this section.

Sources

In the present context, finding thiingsthat concern management in dealing witBTs in South
Africaneducation involve discusfon amongst experts (already summarised at the sténg,
literature review @lso already summarisedpd analysis of other extant sources sucltasidbe
found such as the Flash MOOC and prior research outputs

The simple modelalready presenteds shown herewith annotations indicating the nature of the
four relationshipsbetween thefive entities

Learner
receives C
Education ) . Teaching and ) Education
——is used in A — N delivers A —
technology Learning strategy
delivers g
Teacher

Figure 5: A simple start: teaching and learning, technology and strategy

Gonstructing reference models

A few comments about the cotraction and development of reference models might be helpful.
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The importance of relationships between entities

In constructing a reference model it is critically important to identify not only the entitiaghe
above figure they aréhe rectangles \th the words ing but also to identify the way that they relate
with each otherg the annotated lines that join themAny model that purports to besystemmodel
that hasarrowsor linesthat arenot annotated is virtuallyuseless because of the widaenge of
interpretations that can only be guessed &ere the relationships are simple and exquisitely clear.
wS Oly &aSSsS GKFG X

learnerreceiveseaching and Learning

teacherdeliversteaching and learning

education technologyis used ineaching ar learning

teaching and learningleliverseducation strategy

Without annotationsthe relationshipdetween entitieswould leave critical aspects ah
understandingcompletely unclear and undefinetlence asamodel is developed, all relationships
mustbe examined and annotate@his examination must includme further consideration: the
relationships may hide further entities that need to be exposed, especially when the relationship is a
many-to-manyone.

LT AYy (GKS 1023S Y2)RE{{ BISNJIRSWRY Sii 2 183 OKW yay &G yOS
knowledge to a class of learners, using a range of kind of technologies but directed at only one
aspect of the prevailing education strategy, then we could elaborate the model like this:

Learner

i

receives C

Education ) Teaching and ' Education
technology usedinA Learning deivers A strategy
delivers g
Teacher

Figure 6: Introducingmultiplicity in conceptual modelling

¢tKS GONRgaQ FSS0Ué AYRAOIGS Ydzt GALX AOAGRY al yg (
learning situations; teaching and learning is provided to many learners, who will be taught many

different times in he course of their education. In both cases we need to expose a further entity,

which can reasonably represent the case whemetechnology is used ianeclass, and wherene

learner has learnedne thing

Resolving mamto-many relationships

Considetthe case otducation technologys used inteaching and learning First, a technology

OFyy20( aAiaYLX e o0S adza Sikyembydied it dedz@ationsygtymbaiokelt I§ 2 dzi A
useable: gersonal computeftechnologyneeds arowser(system)beforethe internet

(technology)can be used, data projector(technologyneeds aPC(technology)wvith apresentation

suitesuch as PowerPoiifsystem)installed in order to present learning materiah all cases, of

course, we needh capableuser who understands how to usiee browser or presentation suite

0SSOl dzaS GKS KdzYly Ol LI oAtAGe 0S02YSa  ySOSaal NE
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But, & these simple exampldg®gin todemonstrate, a education systenwill possibly employ
many tetinologies and serve many differeaducational needs Many different technologies may
be used in many different systems which contribute to many different kinds of teaching and

learning; any instance of teaching and learning may employ many differeatreyand

technologies Hence, if we only study (for exampieferactive white boardsin geography lessa)

we will learn nothing about theeal contribution of white boards unless we understand the

contribution of themapping systenthat we usein our geography classandother technologies such
as thelnternetand even thdinked hypertexthat supports the geography lesson. Further, we will
not understand the benefits of the white board to the overall curriculum unless we investigate the
use of the wite board inall subjectghat mightuse it.

Things get complexout we can deal with it

Beginnings

¢CKS GaidNt g

vdzA 1S SI NI &

YIyé Y2RSft

Ay GKS

thinking about the details:

LINE 2SOl

Learner

receives C

Education
technology

used in A

Teaching and
Learning

delivers g

Teacher

delivers A Education
Strategy

Figure 7: A starting point in developing the reference model

GaidN g

This model is simple and speaks for itgekfith teaching and learning at the centre of things, the
teacher and the learner identified as the key stakeholders, and technoladjgteategy set out as
the beginning of a chain of value.

A working version of the model

However, thinggjuickly became less cleaA first scan of thevidence that was available made itr
clear that otherthings all of whichseernedto be important produced a much more complex

picture:

1 Knowledge creation and acquisitionthe processes of knowledge acquisition and the
storage, reuse and disposal of obsolete knowledgenot be ignored Mixed in at this level
were considerations of assessment and analg$ieducation outcomes, but (arguably) some
of these elements need to be taken to the other end of the chain of education aatithty
delivery of knowledge through education processes

1 Knowledge delivery and disseminatiorthis is the other end of th busines®f education
embracingall the issues of course design, content development and dealing with learners.
Identity management was seen as a typical current issue, recognizing that many learners
today have multiple identities and there is consialele scope for confusion (and cheating?).
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1 Dealing with the technology and system$8eparating these two primary areas of activity
this early view saw the precursor to education delivery as educatovices This is an
important idea that must not beokt. The provision dducation IT Servicd$for delivery),
the operation ofEducation Information Systemsand theManagement of ICT in Education
were seen as three primary areas of activity that sit betwkKeowledge creation and
acquisitionandKnowledye delivery and disseminatian

9 Later in the discussions, thdeed for Educatiorand theSupply of Educationvere
recognized as representative of the input and output.

Hence, the following summary was circulated as aryednaft of the ReferencModel:

Knowledge creation and acquisition
Research and innovation
Knowledge and content development, acquisition
use, storage, re-use and disposal
Knowledge security
Education assessment and evaluation
Education analysis

Management of ICT in Education

ICT in education leadership
Education IT Strategy and Planning
Education organization structuration (networked, centralized,
decentralized) and culture
Education organization IT governance

Education Information Systems

Education management systems
Learning management systems

Need for Education
Skills
Knowledge validation
Innovation and new Knowledge
Individual and Social upliftment
Knowledge leadership
(competitiveness)

Education IT services
Education IT service management (MOOC, Blended learning, etc.)
IT infrastructure (Telecom Networks, Data farms, cloud, etc.)
IT innovation (software and Hardware)

Knowledge delivery and dissemination
Identity management

Supply of Education
Local and International online
offers
Government agencies
Public institutions
Private institutions
Businesses

Qualification management framing
Education levels coordination
Curricula design
Instructional design
Education needs and opportunities
Education costs and benefits definition
Content delivery and dissemination

Figure 8: An early version of the reference model

This is a useful starting point, but it is more indicative of the whole education industry rather than
the management of information technology and information systevitkin it. The simplest first

step, then, is to recognise the primacy mwianagementand management actioras the things that

are at the heart of this study. It was a consequence of the great diversity of literature about
education (much of it with no reference whatsoevertézhnology) that led to such a complex view
as that above. Further, at this stage in the working we have lost the important idea that entities
haverelationswith each other, that have to be identified in order to have a meaningful and stable
model. Nevertheless, the warlg model above gives important evidence of ideas that have to be
incorporated into a final version of the reference model, or have to be excluded for good reasons.

The development of the final model

Putting in management and management action

Hence, goig back to the straw man and the need to incorporatanagementand management
action, the first step was to combine the twoote that as the model develops in the figures that
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follow, in each case theewcomponents are shaded in grey and the alreajsing ones are shaded
in white):

I Management I

takes C

Education Management action
Learner
Education used in A Teaching and delivers A Education
technology Learning strategy
delivers a
Teacher

Figure 9: Management and management actions on education

This makes the very simple suggestion that the five elements of the straw man model, education
technology, teaching and learning, learners, teachers and education strategy are all things that
education management might take action about. This, it canrbeedl, is reasonablef-or example,
there are many references to education strateggme specific and some implied

"X a 'onesizefits-all' strategy for building a learning organisation is unlikely to be successful. It
is nonetheless critical that eLeang be seen as part of the normal, traditional teachangh
learning environment of the institution" (Stoltenkamp and Kasuto 2009:53)

There are copious references to teachefisere is just one example

"Xt is a fallacy to assume thagacherswill rethink the planning and conduct of theaching
and learningactivitiesX eathers with traditional pedagogical beli¢i®. Geducationstrategyé 6
will continue to useomputersiA ®S ® & SR dzO | { fo Buppori tEdtisnAlSKilsh dface
oriented instructions.(Lim and Chai 2008:808)

Equally, there are copious references to learners:

"YouTubgA ®S ® & SRdzOI ( dad hye usebt@dtehtd 4 I@amhiig community where
everyone has a voice, anyone can contribute, and the value lies egiihltythe creation of the
content and the networks déarnersthat form around content discovered and shared." (Duffy
2007:179)

YR a2 2y o dzih £ SiQa LIAO] dzl) 2y fedmmobgad NBFSNBy
Surely it is a combinatiorf snany technologies? And without getting in any way involved in the

details of strategy, Duffy makes the interesting point that itakiethat we are seeking he sees

this in thenetwork of learnershat forms around YouTube content. A strong hinstvategy here

(we may well have adopted a strategy that joins our learners with others around the continent or
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around the world) but Duffy is actually talking specifically about #ticationbenefitsthat might
accrue from the use of YouTube.

Tracking he flow of knowledge through education, andnderstanding thebenefits

This directs our attention to an extremely important consideratiantechnology cannot simply be

& dz& B Bdéication without it béngembodied in areducation systenthat renders ituseable: a
personal computeftechnologyneeds abrowser(system)peforethe internet(technology)xan be
usedto deliver YouTube content; in the general casgéata projector(technologyneeds aPC
(technology)with a presentation suitesuch as Powé&int(system)installed in order to present
genericlearning material In all cases, of course, we also neechpable usewho understands how

to usethe browser, YouTube or the presentation syged human capability becomes a necessary
partoftheflizf t G SRdzOlF (A 2y AThédiuafidn litrdturektainds hai to kighlight e\
idea ofinformation systemsas such frequently, but their importance (and the differences between
different kinds of system) is evident:

4 X 02 YLX S Ehsdnisysiemdara iStagratekio relatively concrete activities such as
gd[nissi_ons processes or timegabliqg, V\fhilst,otAhers such dsdlneing process cannot be
RSaONMAO SR A {HardnfaisandPalic&akkras®@10:169)
Hardman and Pauc#aceresre discussing the tangible and intangible aspects systems, and the
need to measure the intangible as well as the tangible benefits, even if reducing the idea of benefit
to some form of quantification. This example therefore supports both ideas: teattfierence
model must incorporateducation systemand alsceducation benefit The fact that both concepts
are not frequently found in the academic literature does not mean that they are not impogtant
they are both critical to the full understandingahis necessary for good management.

We can now extend the core of our straw model to incorporate these ideas:

Education
t— delivers A —{ benefit t— delivers A —
(Realisation of strategy)

Education
strategy

Education L used in A — Education system | .. inA — Teaching and

technology (Use of technology) Learning

Figure 10: Introducing the concepts of education systems and education benefits

We are not done.These two new concepts are both important for other reasofia.education
system is concerned to render knowledge into the teaching and learning process, and education
benefits are only really evident when newly gained knowledge is deployed:

Knowledge
deployment

enables
a

Education
[—delivers A — benefit
(Realisation of strategy)

Education system | i, —]| Teaching and
(Use of technology) Learning

enables a

Knowledge
curation

Figure 11: Tracking tle flow of knowledge through education

There is adequate evidence in the literature about the importance of knowledge management.
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Bhusry and Ranjaimdertake an interesting discussion about the importance of knowledge
management in education:

oKnowledgeproduced in the process of course preparation and delfernteaching and
learning] is colossal and it is required that collaborative effort is pooled in to maintain this
knowledge as an institutional resourfiee. knowledgecuration]® §Bhusry andRanjan
2012:34)

They develop their own framewoyrkelating information technology to knowledge management

GThis can be explained in terms of the potential of IT infrastructure in facilitating KM processes by
Qroviding a platform f,oknowledge acquisitio, stotageanAd dissem[ne}tion supportirlg L o
O2ffto2NI A2y Y2y3 &0l 1SK2fRSNE YR F2adSNAy3a OSy
(Bhusry and Ranjan 20123
¢ KS NBFRSNI A& LI NIAOdz I NI &8 NBdavvwSktradRefae@ 221 |
to herec it is a process model, not a reference model, but it reinforces many of the ideas that are
emerging here.

Boyle and colleagues discuss the importancpeafplein dealing with international education:

G2 S KAIKEAIKEG ¢ K fthe keGvledget@rsiérreRduring istariatyak
education provision makes it difficult to provide educational services in offshore campuses,
gAGK2dzi GKS { EBoyeB0UR:EF LIS2 LIS Sdé

At the same time thatve add these four new ideas to tmeodel, we can make one other important
move, which requires a digression

Resolving mamto-many relationships

We have to deal with the issues of multiplicity, where a relationship between two entities shows
that many(at the one end) relate tonany(at the other). This is becauseanyto-many

relationships generally hide something else that is yet to be recogrisetiething that relatesne
instanceon the one side t@ne instancen the other. Consider thain education systemwill serve
manydifferent teaching and learningieeds and thatany instance ofeaching and learningnay
employmanydifferent educationsystems

Education system s ' : Teaching and
(Use of technology) used in A Learning

Figure 12: Developing the reference modelshowing cardinalities
¢ KS & ONZ ¢ Q athat v SavenultphtiR, joDboth Sides, indth cases The next move is
thereforeto introduceanideathat resolves the problem. We can defidase of systemthus:

1 Use of system:Indicates aingle instance of a specific education systeng used in a
single specific instance of teaching dadrning

This provide aoneto-manyrelationship on one side, andraanyto-onerelationshipon the other’;
it resolves our difficultieand reveals that the act afsageis central to our understanding:

Education system [ | useor | Teaching and
(Use of technology) system Learning

"These lowlevel entities that resolve manp-many relationships are sometis known agsssociative entitigsbecause
they associate one highdevel entity with another.
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Figure 13: Developing the reference model: adding m@sing associative entitites

In fact, in many places in the model we have multiplicity, and we must take this in two stages. First,
the modelbeforeresolution of the manyto-many cases:

Management

takes €

A Knowledge
Education Management action

deployment

receives C

enables

Education | o Education system Teaching and
technology IR (Uss of technology) =" A T Learning P>— delivers A —

Education
benefit
(Realisation of strategy)

delivers A —<] Esd‘l:;aetéoyn

delivers g

enables g

Knowledge
curation

Figure 14: The essential components of the referea modelg introducing cardinalities

Each of the four relationships along the chain of value show Arnyany. We deal with all of
them in a similar way:

Management
takes C
" Knowledge
Education Management deployment
action Learner
enables
receives C

: . : E ion n
Education | useor || Educationsystem | | useor | | Teaching and | pstanceof | g“catf.f | Futiment | Education
technology | technology || (Use of technology) o system Learning A oeneit | enetl N

of strategy |~
(Realisation of strategy) strategy

delivers 3
enables 3

Teacher

Knowledge
curation

Figure 15: Developing the model: manyo-many relationships resolved

It is not difficult to find references to the use of technology and systems in the literature. In an
Fylrfeara 2F @2dzy3 LIS2LX SQa Y2iA@0Sa F2NJ AyidSNI
pay detailed attention to the societal context within vwehiyoung people live and learn, with
examples:

d¢cKSasS SEF YL

S4 RSAONXA OGS usethég soQd ahd caltnalZuNction® & 2 dzil K & S
2F AYUSNIOGAGS YSRAIF G2 FAYR | gt & (hafdenl yR IAGBS YS
Beemt et al 20150)
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Fanni and her colleagues offer a discussion about the different research methods that might be
chosen to measure the value of different approaches-teaning:

"Whilst [it is] acknowledged that quantitative measurement is a powerful tool, this research
demonstrates thevalue of blended methodologies. Qualitative analysis not only assists with the
interpretation d quantitative data, but alsowgygests new perspectives with which to deepen
guantitative analysis.” (Fanni et al 2011:12)

Stoltenkamp and Kasware similarly concerned with the value that might be found from the use of
e-learning tools:

"X eLearning implementation does not only encompass the delivery of training programmes, but
in this case it was necessary to embark on a campaign that wonililideise educators abouk
eTools and theipedagogical valué' (Stoltenkamp and Kasuto 2009:50)

And so we can easily find adequate evidence that the ideasaije valueandfulfiiment need to be
incorporated in the model, and convenientlyc they reslve our concern about marp-many
relationships.

This is important because fan education manager, decisions about the use of education
technologies systemscan only be fully informed wherepresentativeinstances othe use of
technologesandthe use of systemare counted and measured, across all technolqggdissystems
and all teaching and learnind@ecause of its potentially broad applicatiorgecision about
acquiring information technology for educatiaan only be fullsupportedwhen the potential of
that technologyacross all subjectandits use imall relevantsystemsis understood.An educational
institution that does not recognise and managyestems and does not negotiate and agree to
benefits will never take the best investmedecisions.

At this pointwe have introducedo the referencemodell £ £ G KS LIR2Ayda |G 6KAOK
an entity might relate to the other (or others); we have also introduced the important idea that
knowledgemust flow through the education system. On the one side, where it becomes some kind
of learning material embodied in an education system, we refé&mtowledge curation on the

other, where education allows newly gained knowledge to be used in workndifd generally, we
haveknowledge deployment This captures the important ideas seen in the working version of the
reference model showpreviously knowledge creation and acquisiti@md knowledge delivery and
dissemination We can see the upper paof the developing model as the areaddmand (for
education) and the lower part of the model as the area of supply (of what we need to provide
education). At the same time, déagwith the manyto-manyrelationshipshas introduced four very
useful asociative entities that will typically prove to be the kggots in managing technology in
education, and where detailed transactional data will need to be gathered if we need to get a very
good grip on the management issues.

Of course, this iall somavhatidealistic and it is only part of the story, but let us not get bogged
down in the detailsat this stage There are two more things to do: the model must be further
extended to accommodate the idea of exterisédkeholdersand it must be used tchew where
good management (and good research) will need to be carefultyiblogies

Addingoutcomes and stakeholders, and closing the inner loop

The review of the literature has revealed many different kinds of stakeholders: teachers and
learners (obiously), managers, policy makers, parents, local communities, suppliers and yet others.
It was decided not to try and represent every kind of stakeholder specifically in the model because it

would become too complex. We already hatanagement a suitabb LINP E& F2NJ aYl y I 38

stage, and the role of ICT suppliers is found to be important (whether commercial supply
organisations such as Mecer and Apple, or governmental supply agencies such as the pramthces
so ICT suppliers are included spealfic In order to deal with all others, a generic concept of
Stakeholder groughas been included. This is important, because management research has shown
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very clearlyParasuraman et al., 1988jat it is theperceptionf stakeholders as well as tletual
performanceof an organisation that needs to be measured and managed. This is represented here
by actual outcomeandperceived outcome

Demand side

Perceived . Stakeholder .
[>— perceives & benefits & P measured by A Management
outcome group Actual
‘ outcome selvers.s
elivers &
affected by €
- /L Knowledge
Education Management deployment
action Learner

takes C

enables
receives C a

Education d, U"se Iof |, | Education system 1= Teaching and 4= Edbgfxztfli?n 4= Education -
technology Use of technol system of sirategy
technology (Use of technology) Learning benefit (Realisation of strategy) strategy

supplies 3 . delivers g

ICT supplier Teacher

Knowledge
curation

Supply side

Figure 16: Demand, supply and outcomesresolving cardinalities

tKS NBEFTSNBYyOS Y2RSt Aa y2¢ t10SttSR 6AGK a5SYF yYF
bottom®. It also has the essential elements of a virtuous circle of management: the achieved
educational benefits lead to successful education, the deployment of knowledge, significant and

I Od dzI € GNBFf ¢g2NI R¢ 2dzi02YSaszr LiNGdelsRAy 3 | o
management the extent of what has been achieved, and what further actions to take. This can be
aSSy Ia GUKS GAYYSNI 221k 2F YIylFI3ISYySyid IOGAGAGe:
lead to results that can be communicated to stakehoédend others.In the sense thatlemand

derives largely from stakeholdelisjs therefore important to make sure that they can see that what

has been delivered meets that demand.

A3

QX

Sakeholder groups of different kinds really do occur in the literatUParents are a common group,
not always well managed:

In all schools the importance of conferences was trivialised dtreeténadequate time allotted
to interactions, which hardly allow true dialogue. Unequal paekations between parent and
teacher|i.e. stakeholder(were emphasised bythe poor seating arrangements\ardies that
lacked privacy(Lemmer 2012:3)

Governors also face difficulties in many South African schools:
Ad Aa Of SINJIFNRY GKS LJ NI A OAirLdndgrstanddg NS aLl2yasSa GKI
governance, mainly because governprs. stakeholder$ perceive their roles défently, which
detracts from their main respaibilty T promoting the best interests of the school. This,

combined with less than adegte capacitybuilding as requied by the Schals Act, adds to the
ineffecive exeution offunctions." (Xaba 2011:9)

(et

It is easy to find literature that ranges easily over many of the entities that we have in view, including
supply organisations with other primary stakeholddexhnologies and systems:

8¢ KAa Aa Ay d@8YLI GKe gAUGK GKS aDFLI Y2RSt ¢ LINRPY23GSR o6& tI NI a
Management work, that has inspired so much otheanagement thinking in the many years since.
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{AYyOS wmpdosZ GKS AYLI SYSyil A f¢ suppled]inkmBovited vyt I OSaQ SR
training approximately 110,000 teachdis. stakeholderg, has reached more than 90% of

secondary and primary schools (covering more than 96% of the stlidestakeholdei

population attending statesubsidized institutions), has supplied close to 110,000 comguters

technologes] to schools, as well aglacational softwardi.e. education systempto support

their study programéi.e. teaching and learningp¢ . f A3yl dzi S4G f ownamnYmppcoO

But we are now aware that there are many different kinds of stakeholder, and technology, and
aeaidsSy X Al whkdnge thahtheSe céntal féatDres/oReducation and education
management must be understood and organised as typologies.

Adding typologies

The central elements of the reference model are all subject to variafl@achers might be old or

young; learnersmight be motivated or notitechnologymight be simple or complex; strategies

could be aggressive or passXe@nd so on.lt is worrying that much research is undertaken without

regard to the important differences that exist. Consider for exampledheviing excerpt from a

research report that examined the impact of educational beliefs on the classroom use of computers

in primary schools:
6 X F ljdzSaGA2YYFANB 6F3& FRYAYAAUGSNBR G2 | alyYLtfS 2
schools in Flanders (theiieh-speaking area of Belgium). The participants were distributed

evenly across all primary schools grades. Of the respondents, 81% were female and 19% were
YIfSd 1 3S&a NI} y3ISR THéBn#ns2008:1502) cn &SI NB 2f Ré ® )

We have some consideration of vaions in teachers according to tisehoolthey work in, the
gradesthey teach, theigenderand theirage. There seems to be no consideration of their training,
their experience (even in terms of the number of years they have been teaching), theiatiwotjv

their personal circumstances and their commitment to their work. Any of these factors could be far
more significant than age or gender.

Consider the technologiesCox and Marshall came hetmthead with the differences that exist

dVarious govaerment surveys have shown th@acher<€lCT useare usually confined to very

few types, e.g. using anteractive whiteboardfor whole class demonstrations or usiwgrd-

processingF 2 NJ ONB I G A @S & NR UCGTyeSourceXill Have BiffefenBfigdls odi @ LIS& 2 F
studentd) £ S NYyAYy3IS F2NJ SEIF YL S5 dzaAy3d a0ASyOS aavdzZ | G
usingdata handling softwareli 2 A Y LINE @eSilitiés odzpply Kinagy @y usingword-

processing irEnglishto reducepunctuation and grammatical mistakeslt isclear that from

these and numerous other examples that the contributiolCdto &  dzR ®afningwas very

dependent upothe type of ICT resourcandthe subjectin which is wabeing used (Cox and

Marshdl 2007:53

The need to understand and capture thgsad all the otherlifferences is true to some extent or
another for all the primary entities. As can be seen, in Figui@dldw) 10 such typologies have
been added. In one sense this is actuallfianal ¢ it is not necessary to explicitly show what is
always true:that all the primaryentities in these cases will be candidates for a typology. But the
lazy treatment of differencethat is foundin typicaleducationresearch, andh education
management, suggests that regular reminders are needed.
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Figure 17: Introducing typologies

Closing the outer loop

There is one more thing to do. This report emanates framsaarch proje¢tand research is a
sometimesforgotten aspect of education.

It is possibled addresearchto the referencemodelin a way that shows how the outcomes of

education can be studied, analysed, reported and publishealiding important input to the design

and delivery of education and to the furtherance of educational strategidkihin A great deal

Y2NB RSOGFAf O2dAZ R 0S I RRSR KSNB O04aYAYR 2F Llzof AC
better to keep this side of things simple.

¢CKS FAYLFE F2N¥ 2F GKS NBFSNBYyOS Y2RSt F2ft26a oA
research that tracks educational performance, informs about the deeper and ldegeraspects of

managing ICTs (or anything else that we choose) in educaliois.report stands as one example of
this outer loop.
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Figure 18: The final reference model
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A summary of some of the evidence that supports the Reference Model

The literaturethat has beemeviewed provides extensive evidence of some of the components of
the Reference Model, but only limited evidence of others. The table that follows lists some of the

articles that elucidate the key components of the model.

Stakeholder

Thereareth y@ NBTFTSNBy OSa
and occasional identification of stakeholder
types, but much more work needs to be done|
here. The word seems to be used quite loosg
without serious attention to the actual
stakeholder groups that are under
consideration

(Downes 1999:336)

(Hardman & PaucaCaceres 2010:180)
(Lemmer 2012:94)

(Tubh et al 2003:134)

(Xaba 2011:p

Management

Almostno work is found dealing with the
managemenbf educational technology at the
institutional level. It seems to be taken for
grantedexceptin limited casesfor example in
the case okchool governing bodigsvhere
Xaba goes into good detaihd Bialobrzeska
and Cohenwho have written a complete guid
for school principals)

(Bialobrzeska and Cohen 2005:97)
(Banker et al 2011:501)

(Bytheway et al 2012:116)
(Czerniewicz and Brown 2009:130)
(Gudmundsdottir 2010:182)
(Hardman & PaucaCaceres 2010:180)
(Parker 2010:259)

(Stoltenkamp & Kasuto 2009:419)
(Vanderlinde et al 2012:517)

(Xaba 2011:p

ICT supplier

Therearethy&@ NBFSNByOS i
GANI dzl £ £ & v 2apdfew b Speciiic
kindsof supply, for example donor equipment
provincial government initiatives. Cook and
[ A9KG G2dzOK 2y (KS
about which we wilho daubt hear a great deal
more, quite soor).

(Cook and Light 2006:59)
(Duffy 2007:182)

Education technology

Many very specific references to specific
technologies, for example interactive
whiteboards. Very little reference to web
services (such as Googlropboxand tablets.

(Bytheway et al 2012:116)
(Czerniewicz 2004:150)
(Czerniewicz et al 2006:8)
(Ferreira 2010:25)
(Gachago et al 2013:12)
(Gulbahar 2007:956)
(Keats 2009:50)

(Parker 2010:255)

(Singh 2008:1063)

(Slay et al 2008:1330)
(Straub 2009:646

(Wasko et al 2011:652)
(Watson 2006:21y

(Wong and Li 2008:1}4

Education system

Very littleis found that is explicitly abouhe
information sytems that actually work to
support teaching and learning (and
administrative) activities.

(Parker 2010:259)
(Wong and Li 2008:1}5

Teaching and Learning
There are opious references to teaching and

(Balanskat et al 2006:3)
(Bialobrzeska and Cohen 2005196
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learning

(Chigona et al 2010:30)

(Churchill 2006:495)

(Cook and Light 2006:59)
(Czerniewicz and Brown 2009:130)
(Frantz et al 2011:17)

(Gachag et al 2013:12)
(Gudmundsdottir 2010:176)

(Hart 2007:44)

(Howie & Blignaut 2009:361)

(Lim and Chai 2008:808)
(Ogbonnaya 2010:10)

(Ortega & Bravo 2002:2)
(Rossouw 2009:13)

(Singh 2008:1063)

(Slay et al 2008:1328)
(Stoltenkamp and Kasuto 2009:53)
(Vanderlinde et al 2012:508)
(Wolhuter et al 2012:178

(Wong and Li 2008:1}5

Education benefit

There areimited and often obliqueeferences
to the benefits and advantages of technology
and systems in educian.

(McClea and Yen 2005:93)
(Ogbonnaya 2010:10)
(Slay et al 2008:1330)
(Wong and Li 2008:1}4

Education strategy

Extensive detail alludintp strategy but
surprisingly little attention to the real strategic
issues: how strategy should be formulated,
and the challenges of implementation.

(Stoltenkamp & Kasuto 2009:4R)
(Wong and Li 200815)

Learner

Copious references to learnerss would be
expected.

(Bialobrzeska and Cohen 2005:97)
(Davidson and Desjardins 2011:61)
(Duffy 2007:182)

(Frantz et al 2011:17)

(Gachago et al 2013:12)
(Gudmundsdottir 2010:176)

(Hart 2007:44)

(Howie andBlignaut 2009:361)
(Lemmer 2012:94)

(Rossouw 2009:13)

(Tubin et al 2003.34)

Teacher

Copious references tizachers, as would be
expected.

(Chigona et al 2010:30)
(Churchill 2006:495)

(Cox and Marshall 2007:68
(Davidson and Desjardins 2011:61)
(Gudmundsdottir 2010:182)
(Glilbahar 2007:956)

(Lemmer 2012:94)
(Ogbonnaya 2010:10)

(Slay et al 2008:1328)

(Slay et al 2008:1330)

(Straub 2009:645)

(Straub 2009:645)

(Tubin et al 2003:134)
(Vanderlinde et al 2012:517)
(Wedman and Diggs 2001:429
(Wolhuter et al 2012:178
(Wong and Li 2008:1}5
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Real world benefit

It is difficult to find examples of research that
has looked at théonger term benefits to
society (and industry, and government, and
communities) that might derive from
information technology and information
systems.Even the SITES studyBlgnautet al
makes no reference to the wider benefits of
ICTs in education.

(Keats 2009:50)

Knowledge deployment

Adequate appreciation of the fact that this is
great deal to do with knowledge managemen
6dzi X

(Boyle et al 2012:312)
(Churchill 2006:495)
(Duffy2007:182)

(Lemmer 2012:94)

(McClea and Yen 2005:93)
(Singh 2008:1063)

(Wedman and Diggs 2001:429
(Wong and Li 2008:1}5

Knowledge curation

X @It &bout the educational processes
that originate new knowledge. Plenty of
urging for more research to be done, none of
the contribution of technology to research
itself, as another educational process.

(Balanskat et al 2006:3)
(Cox and Marshall007:68)
(Czerniewicz et al 2006:8)
(Downes 1999:336)
(Ferreira 2010:25)

(Frantz et al 2011:17)
(Gachago et al 2013:12)

(Gudmundsdottir 2010:176)
(Hart 2007:44)

(Mutula 2009:10)

(Roman and Colle 2003:88)
(Wasko et al 2011:652)
(Wolhuter 2011:619

Assessmenof the reference modehgainst requirements
The reference model was intended to achieve six things, as listed and assessed below.
1 To be able to identify areas where ICTs may have application.

The means to organise information about thpplicationof ICTs is clear: the technologies, the

systems that render them usable, and the teaching and learning that needs those systems can all be
organised according to the model, and the differences wid@nh can be logged and analysed.
However, it was not the intention of this study to catalogue all technologies, systems and teaching
and learning activities, that is already done elsewhere and of course things change quickly. The
reference model provida here is timeless, and independent of the shifting sands of technology and
education over time. Indeed, it provides a sound framework with which to measure, tabulate,
analyse and compare the performance of education management over time.

1 To map teachig and learning processes to progression of education (the two principal
perspectives)

¢tKAad RSOFAf Aa SYOSRRSR gAGKAY (GKS aAiay3atsS Sydaadie
down and expose the detail of education processes and activities, @dk that grades develop

learner knowledge, but the literature that was found (and the other sources that were available) did

not provide the evidence that is needed for a reliable mapping of educational activity to learning

level, and to technology. This work that could still very usefully be done.

1 To review and assess the potential of ICTs in education
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The research tearalreadyhad considerable previous experience concerning the potential for ICTs in
education(and some of the problemis achieving it)and this study has confirmed what we all
perhapsalready know: there is huge potentigt to be revealedthe nature of education is
changingdramatically as technology evolves)dthingswill continue to change Howeveythe

human fctor is of primary importance. There is considerable evidence of difficulty, disappointment
and a loss of confidence. This derives from the depth and extent of the changes that we face (when
seen on a global scale). Hence, the need to manage educdtaingically is paramount. The study

has found endless passing reference to strategic issues but little recognition that strategic
management is needed to deal with them.

1 To locate the potential application domains

The reported work that we have beeble to study provides little evidence of any limitations to the
potential. There is too much research that is very finely focusau one school, or one subject, or

one technology, for examplethat it is difficult to take a holistic view. The earlgpumption that
mathematics would be an obviously interesting domain is only partly vindicated and the evidence
that ICTs in education makes no real difference is worrying. Most of the potential seems to exist at
the level of the globalisation of educatisesources (why does any teacher need to prepare new
material when it all exists?) and of educational delivery (those who are fortunate enough to have
internet access, and sometimes the required funds for registration, have a vast range of curriculum
options to choose from).

1 To allow the development of a portfolio view of present and future opportunities

All that is needed to establish a portfolio of education technology, systems and practices (and their
benefits and outcomes) is provided in the modilimmediately provides a coherent framework

within which an institution can inventory their technology, systems, practices, intended benefits and
strategies; it allows for the identification of key partners and their expectations, as stakeholders.
More detail can be added, perhaps some detail could be discarded, and the words and phrases that
are used can be amended to suit a particular situatibhe reference model now needs to be

deployed in further research, that will hopefully lead to better andrencomparable results, and

that will lead to better realvorld outcomes.

1 To populate the model with empirical data

The restricted funding did not allow the additional work that would have been necessary to populate
the model with data. However, at thatte of writing it is planned to continue to do exactly that in a
specific followup (personal) study.
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Appendix 3: Thé&lash MDOC

Introductory comments

The MOO® dal daA @S h LIS ys ahiytdrastiidexamplenfigoBeathing that few people
anticipated, andthat many people scoffed athen it first happened Yet, the MOOC phenomenon
reflectsmany features of thésocial welg, that allows communities (and sulosommunities) to form
and unform in short periods of time. It eliminates problems of tiaral distance, but this is an old
debate and we do not need to dwell upon that aspect dfdte. What is important here is that
many MOOC implementations have been undertaken on traditional academic timescales, but
participants live in a hectic technolpgriented world where things happen very quickly. Hence,
many early experiences with MOOC:Ss tell us that the dropout rate will be very high.

Typically, the core idea of a MO®@Mased o famous hamgor a contentious idea It will offer a

collation of relevantlearning resourcedgrom all available sourceto a distant audiencewithin an

organised andhared structure thaassistgarticipantsto deal withthe very high volumes of

messaging that emergeClearly, this approach to educati@challenging the way we think about

teaching, learningndabout examinations. There is generally no certificate or diploma

completion of aMOOC but assessment at the conclusion of online, distance education is a rapidly
developing field with commeial rewards for those who manage to provide it in a secure and

accessible manner. Peer assessnismne wayf knowing when you armmyourd € ST Ny Ay 3¢ 3 0 dzi
could change.

Will the MOOC really shift the paradigm of conventional education? Prolialiliyy an incremental

way. Do we understand how to manage MOOCs? No, notTese who are blazing this new tralil

are a small minority and there are many lessons yet to be learned about how people might react and
how they might be impacted. Managipgople is, of course, aniversalissue in education. So, who

are the people we are dealing with? What are their needs and their expectations? It is impossible to
understand tens of thousands of registered particigmtut social forces will persuadeogips to

form, and groups will have the chance to develop a consensus about who they are, what they need
and what they hope for.

The Flash MOOC at CPUT

This experimental exercise combined the idea dlash meeting 0O A Y LJdzf 8 A @S> 2 NHI YA &
media, open to all, brief and often somewhat mischievous!) with learning at a distance. Because

dropout rates have been found to be very high, there is an argument that a short but intensive

course, well organised, and well supported by web services suGoagle, Wordpress and

ResearchGate, would attract a good audience and provide an intensive learning opportunity.

The design

The Flash MOOC was designed to last for eight hours, and considerable effort was put into its design
and implementation. Multi@ channels were used to promote the opportunity, a Saturday was

chosen as the day for delivery, and themes were devised and supported with expert opinion, pre
recorded videos, and suggested readifgne main and subsidiary themes echoed the main

perspecties already inherent in this research, as follows:

1 Management perspective
1 Stakeholders

1 Strategy

1 Planning

9 Portfolio management
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Technology perspective
Classroom workstation
Telecommunications infrastructure
Technology for research

Cloud tools
Educatiorperspective
Education interfaces

Digital Blooms taxonomy
Didactics and pedagogy
African relevance

African societies

Learning and learners in Africa
Technology adoption in Africa
African cultures and-&earning
Teaching the teachers
Implementation approachs
Ecosystem approach

People

Processes

Technology

=4 =4 = =8 -8 -8 o8 ohof e

A detailed discussion of the results of the Flash MOOC must be undertaken elsewhere, but the

principal findings are discussed below. The comments that are made, and the charts of participant

activity, arebased on a detailed coding and analysis of the complete transcript of the eight hours of

the MOOCfocusing on the first three main topics (management, education and technology) and
NREffAY3a 20KSNI AdadzsSa Ayld2. kisafirdgtdodllsik, and2zheJA O NB F S NNE
opportunity to continue digging deeper into the data is available to others.

We built it, and they came

a2NB GKIFy yn LIS2LX S NBIAAGSNBR T2N) 6KS O2dzNBSO®
and note the patterns obehaviour. Of the 80, almost 40 weaetiveparticipants, which was

disappointing but perhaps inevitable. Some of the participants were undergraduate students with

little confidence to launch and defend public arguments.

Analysis

The charts that folloywwith some discussion and explanation, provide a first insight into the form
and substance of the day. They are followed by some limited examples of the discussions of the day.
Some summary statistics are as follows:

18 Topics were analysed, within whithere were 10,827 words, comprising a total of 453
contributions with an average of 24 words each.

The analysis (aopen codingxercise) developed 2207 codings of 99 categpaseportedin the
charts that follow.
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Participation

Of all those that registered for the course, i@gistrantsparticipated actively. However, it can be

seen that siparticipantsonly postedone contribution where as a group of eighighly-active
participants contributed about 20 or more times.

The geatest number of contributions from an individuabs 44 (Participant 28).

50

Frequency

icipant 09

Part
Parti
Parti
Parti
Parti
Parti
Part
Parti
Parti
Part
Parti
Parti
Parti
Parti
Parti

cipant 29
icipant 05
cipant 37
cipant 07
cipant 33
cipant 13
icipant 17
icipant 34
icipant 18
icipant 32
icipant 10
icipant 11
icipant 25
icipant 04
icipant 15
cipant 19
icipant 20
icipant 21
icipant 26

Part
Part
Parti
Part
Parti
Parti
Parti
Parti
Part
Part
Parti
Part
Parti
Parti
Parti
Parti
Parti
Part
Parti
Parti
Part
Part

Category

Figure 19: Participation
This kind of distribution is no doubt to be expected.
For those readers who have never seen simple teaching and learning analytics, the ease with which

activity can be tracked and individual performance can be monitgreten working online)
becomes clear.
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The nature of the discourse

Of course, individual contributions were of quite different kind$ie greatest number were only

Of FaaATFALF 0f S thatiheypoBedd ™ yuesiian Shot Angwer and no information in

terms of references to interesting external sources. This intergitnsolicit and gather external

references; was one of the primary objectives of the Flash MOOC; any researcheesmmatevith

GKS &ddzo2S0Oita dzyRSNJI RA&OdzaaAzy g2dzZ R Yyl GdzNI £ & 0°¢
collected, at the level of references for later retrieval and study. In the event there were 69

references provided by participants. At the timievariting they have not yet been investigated.

400

350

300

250
c
Q
3 200
o
(]
e
[

150

100

50 l
o - . T - + - T
Comment Question Reference Answer Social Quotation
Category

Figure 20: Nature of the discourse

It can be seen that there were about 27 contributions that were entirely social. A typical example:

éLooking forward to participating. My internet connection is dead slow thig/moy’ 3 X 6 dzii KSe@& X
this isone part of the problem in SAack of vision and delivety 6t | NI A OA LI Yy n o

There were just four contributions that comprised quotations from other peoples comments, or
from other sources.
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Analysis of all categories

As indicaté, the analysis of the Flash MOOC narrative was undertaken as an open coding exercise.
This means that as the contributions were studied, significant ideas or concepts that were evident
were collected and used to gather further evidence, from other cbntions. This is a fairly high

risk exercisainless it can be verified by parallel coding by independent cdtiatshas not yet been

done in the present case but the opportunity still exists to do so.

Category distribution analysis

3504

300

250+

200

Frequency

150+

100+

50

it

Cost
Objective

skill
Dependency

Level
Role
Initiative
Attitude
Africa

Social
Difference

Need

Context
Country/Region
Process

Quotation

Politics
Stakeholder analysis

Comment
Question
Stakeholder
Activity
Technology
Reference
Challenge
Strategy
Opportunity
Resource
Outcome

Answer

Mooc control
Pedagogy

Critical success factor
Bloom
Implementation
Institution
Management
Benefits

Business

Education

Theory
Government
Standards

Measure
Information system
Strategy formulation
Subject

Category

Figure 21: Analysis of all categories

It has already beenibS R G KF G GKSNB ¢SNB 2 dzgthe mos ieBuerii Ky Yy o p n
single category in the coding, by far. This is a disappointment, because the quality and benefit of
involvement would rather be found in questions and answers, rather than in loosehected (or

SPSYy RAaAO02yySOGSRUO 02YYSyida gAGK y2 O2ylUAydzAay3d 6
many more questions (169) than answers (38). However, it can be seen that there are some topics

that recurred relatively frequently, for example:

Stakeholder
Activity
Technology
Challenge
Strategy

Need and context

= =4 =4 =4 - =9

And so on. What is more useful that pouring oatthe categories is to group them into the key
topic areas.
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Analysis of the main topics

Page63

There were five discussion areas (see the eaytyments in this section) but for the purposes of this

analysis they were combined to include the three principal topics in the study, and everything else in

aO02yiSEGeY

600

Frequency

100

Management

Context

Category

Education Technology

Figure 22: Analysis of the main topics

The frequency of reference to issues that couldbe cddéd a Yl y I 3SYSyié Aa OSNE

it suggests that there is indeed a high level of interest in managing ICTs in South African education.

Most of the participants (and especially the ones most active in the discussions) were from an
education backgrund, and it is therefore to be expected that there would be extensive comments

about education issues; what is disappointing is the low level of reference to technology itself. The

extent to which educators (and learnest)ouldbe directly interestedri technology emerges, and
could be the subject of further investigation.
r'a | £t NSIR8
that in the final chart in this series.
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Technology: Suppigide issues

The analysis indicates that there were 80 contributions concerning technology, but most of them
were not specific to a particular technology or technolagiated issue. It would be useful to pass
through the data again, to try and tie down the points that eéeing made.

Those that were specific were few (only nine), and are charted below:

35

2.5

Frequency

1.54

[
!

0.54

Information system Mxit Use Infrastructure Solar

Category

Figure 23: Supplyside issues

N

CKA& A& adAftf AydiSNBaltAy3das 2F O2dz2NASO 2 S )
agaitsSvasco La (KS Ni§és&fl indlKing tihtBhe Sadghition & ther R

importance of information systems is paramount? After all, the introduction of asysitem for

supporting learning through a Learning Management System, or just for marks administration, or for
laboratory measurements, is the very unit of investment that needs planning, costing, justification

and implementation. Here is a comment about the administrative system that registers students at

CPUT:

Take for example the curreaystem of registratiorobtainabe in CPUT, which demonstrates a

high level of chaos, distress, and inconvenience for the students, an experience which shouldn't
be witnessed at an educational level of higher learning, especially when consideriitgstizat

school of technology. (P#&ipant 18)

But this is not the place to delve into the detailed argumeptpecially about the quality of
administration in one particular institutionWe can glance at ¢ise results briefly, agree that more
work is needed, and move on.

as
f dz

vy

S A
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Education: Demand side issues

In the discussions about education specifically, there is a natural tendency to talk about what we do,
FYR K26 6S R2 Alo® | SNB 4dzOK O2yiGNARodziAzya | NB C
predominant.

100
30
80_
70
60_
e}
c
()]
3 50
o
()]
e
40_
30
20+
) I I I
oA ; - . . . . — N s s e
Activity Pedagogy Level Institution  Bloom Skill Theory Subject Course Didactics E-learning
Category
Figure 24: Demand side issues
CKSNBE gFa + @SNEBE SYSNHSGAO RAaOdzaaAaz2y | o62dzi LISRI

quite high in the chart here. Inevitably, people wanted to talk about specific institutions, the
differences between (or features of) primary, secondary antiaer education, and there was
occasional focus on skills (computer literacy) and educational theory.

A typical comment about activity (passing exams):

| am not sure this is necessarily obvious. How is learner success defined? Is thisisdingt
examswhich tests competencies that are irrelevant and inappropriate to the learners socio
cultural contextqParticipant 13)

It was surprising that the discussion never became substantially involved with the differences
between different subjects for learningnd even dearning seems to have dropped off the
preferred agenda. The discussion of pedagogy was not always done with confidence:

X you are maybe referring to a version of "the 3 Rse't of the entry level "knowledge"
(goodnesE  wrlot@efyéecofident to throw around some words indiscussion on pedagodly
that you would need to enter a Community of Pract{@articipant 33)
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Management issues

There was considerable discussion about management issues. The frequent references to learners,
teachas, parents, policy makers and others generated a high count of references to stakelgolders
at the heart of much of the discussion. Learners and teachers featured frequently:

| think the interesting question for me would be are do we understand whahaneeeds of both
the learnersand theeducatorsin terms of usability(Participant 07)

Government featured often, not always positively:

ldomQ i 1 Y 2 gkaewlGoverandertis such a mess as it is@ltheir views about what e
ought to be for uso be globally competitive that's questionable. Sdlgall other efbrts will be
haphazard and localised revolutions in the sn{Blarticipant 09)
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Figure 25: Management issues

Strategic issues came through quite strongly (including challenge, outcome, sutcalss factor,
implementation, benefits and strategy formulation, just!). Generally, we should be pleased that
there was such an interest in management issues, and that there was such a range of topics to
discuss.
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Context

These issues were not spécifo management, education or technology, rather they were

O2yOSNYSR 6AGK GKS O2yGSEG 6A0GKAY 6KAOK SRdzOl (A2
expected, regional issues are always close to our concerns, and other interesting things such as

initiative, attitude, and even the relations with business are all evident.
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Need
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Business
Africa
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Figure 26: Issues of context

Some examples will illustrate some aspects of the discussion. First, about the maliféereihces
that features elsewhere, but not so much in the Flash MOOC:

Yes, but who or what is the "community"? In management "theory" we deal wittliffleeent
kinds of communitypby means of stakeholder analysi®articipant 28)

Quite so! An example of a contextual question:
What is the role o$ocial median learningand teaching?(Participant 34)

And an example of an assertion about the importance of understanding the context:

The point is not what we consider to be mature technologythritontext in which the
intended target market is atin terms of knowledgefavailable technologyParticipant 12)
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Management

It is also possible from the narrative that comes from the Flash MOOC to develop a more structured
discussion about the key issues.

Takemanagement Here is the beginningf a discourse on managitige present pressures to

change the way education workihat could easily be developed into a tpage discussion about
approaching management, featuring the need for change, raising some of the expected problems,
and deciding on a strategic approach acting to the degree of experience already in hand

1. L Uherdwork llingan ideato maragement

X it's an idealistic notion for management to adapt to changes and to engage. | think the idea
needs to be 'sold' to management for them to 'buy' into it. (Mgrrow minded) opinion on
management is that they're [only] interested in the bottom line. Camaelee a difference in
practice? Participant 0

2. But there may be ways toedling withthe problem:

X teryhs of dealing with management, it is CRITICAL to meet them on their own ground. That
means understanding what motivates them and drives them, and understanding the goals that
they havecg individually and in their role in the organisation. The mordadlefrom an alien,
specialist viewpoint (whether as dyedthe-wool educators, or as IT specialists) the less
credibility we have.. management want to have a managerial conversation and that means
speaking to organisational OBJECTIVEs and STRAT&g04lI,rmany organisations have no
strategy, or it is a pin-the-sky strategy thaeveryone chooses to ignoréParticipant 28

3. Some specific questions about the managemerthange

What would be considered in educatifio be]successful integratit? How mucHis the]cost of
ownershi? How do we measure what we dd4ow will we know whether what we do will
benefit all stakeholdefsAnd that's all before we even start to imagine how different a school
and classroonfwill be]with high tech functiog (Participant 09

4. And perhaps we are facing issues of ethics when implementiatytics

X boA3I R GI-igouadnge irsphedzibhgitiheago!) that that would not be ethical ..
what do you think nowqParticipant 15

5. The depth and rate of @nge,and thedisadvantagerising:

X you have vast online learning systems and electronic communication for learning, which has
continuously been on the rise because of the benefits it offers the students and flexibility of the
YIEyF3SYSyid Ithing df Sohcerdto sek dth@ra striiggling still in the medieval way of
management and processes, which impacts the current level ofugein technology for
education. (Participant 18

6. Forcefitting technologywithout regard to educational needs:

Fram [the] management perspective what | see [is] an attempt to add technology as an
additional layer to existing education without realising the extent to which pedagogy must
change. Also what happens on the ground. Simple example. Image a laptogcfiod] is a
45 minute lesson practical, given things like start up time, technical difficulties, etc

etc? (Participant 09

7. Push and pull

If we ask the question: is it about technology push or educational pull, then educational pull
should be the choéc(in my opinion). There is much work ahead of(Barticipant 30

8. Responsibility for infrastructure

No, | do not think that the infrastructure should be a primary management idsutein today's
networked world it is a prerequisite for delivering-lzied education. Hence, without this
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prerequisite, [management] is limited only tehouse ICTelated issues. Thithen, excludes
online education. In short, | suggested to add another element to the technology management
considerations.(Participant 17

9. Stakeholdersare always going to be a focal issue:

10. [

Students and parents are the most [importastdkeholders in education and the funny part [is]
the power ies in the hands of managemenParticipant 3§

SiQa NBO23ayArasS (KIG GKAy3Ia YIFGdaNBZ yR (KS
Yes, in the simple view there HAS to be a simple seqgenéeK BRIy | ¥ = | Ditwhe® K SO ¢
we are dealing with NEW ideas we have to accept (in my view) that there will be some chaos. So,

| will always argue that management has to be different for: those ideas that are new, those

ideas that are in the process adloption, those ideas that are established and seen as routine,
andthoseide & G KI & KI @S D&weRdt nédd ® separaiiekhe Banxgement at
these different stagesPParticipant 28

Results out of the Flash MOOC

As an experiment, it was nat all clear what was expected out of the Flash MOOC other than raw
learning, about new forms of engagement between teachers and learners, the potential benefits of
services on the social web, and (as is evident from the above) the merits of usingtodd#ab

analyse qualitative research data. Treating the whole narrative as qualitative research data proved
to be immensely useful in testing and stabilising the features of a hgrown analyser (described
briefly in the next main section of this regpr

Some key learning points from the Flash MOOC exercise:

T

=A =4 =4 =4

It is possible to mount such an exercise with absolutely minimum resources and quite
limited effort.

Build it, and people will come.

When they come, they will demonstrate that it is easiechat than to debate.

There is value in allowing people to bring their knowledge, and their sources, to share.

The structure of such an open discussion is important to keep things on track, but there will
be copious evidence of the things that were notiaiiated.

Drawing things to a conclusion is not easy, but further experimentation will show the way.

Acknowledgement

Special acknowledgement is due to Laban Bagui, who took up the challenge to develop and run the
Flash MOOC and takes virtually all gnedit for its success.
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Appendix 4. Th&ualitative Content AnalysefQCA)

At the time that this project was starting, theveas alreadyan unfunded initiative to develop a
free-to-downloadqualitative content analyser The rationale for such a projasas that several
research projects (at doctoral and masters level) had invested quite heavily in comraefwiare
productsintended to facilitate this kind of research and analysis, but research students found that
these products were complex, sometis unreliable, difficult to fit to a research strategy, and of
course they are expensive (although, increasingly, tertiary institutions are acquiring site licences).

The opening of a published pap@ytheway, 2013lprovides some background:

Experience with young research stutieim South Africa, most of whom have few or no resources
and are not supported by research infrastructure by their universities, shows that they have great
difficulty in learning the techniques of qualitative research. Beginning as a simple idea, the
dewelopment of an aéhoc package intended to assist with the coding and categorisation of
qualitative data led to a useful suite of facilities that contributed to at least four projects, one of
which had the texts of 52 interviews to work with. It proved fisgo import, structure and

organise the research data in a way that then permitted useful export of charts, tables and text
into papers and theses. With appropriate skills, researchers also found it possible to apply their
own SQL queries to data thabs now well structured and fully normalised (in terms of database
design). Comparison with two commercial packages shows that many of the proclaimed features
of the commercial packages were replicated, and in at least one instance they seem to have been
exceeded.

Overview of QCA

The package allows the importation of text, typically interview transcripts or selected text from
LINAYGSR ¢2NJao CKA& YAIKG 06S NBFSNNBR (2 la (KS
(which will be used to illustrate use of the QCA here) themlete written record of the eighhour

discussion comprised the raw input.

¢tKSy G(GKS GSEG A& OoNR1SYy R2gy Ayi2 aOKdzy14aé¢ GKI
typically a question and an answer, but sometimes a much longer section of téxtatdeen

deconstructed into the parts that represent one component of the narrative.

CKSy> I aSdid 2F OFGS3I2NASa ySSRa G2 0SS SaidlofAaks
can be a set that is préetermined & priorresearch) or it cabe allowed to develop during the

analysis& posterioriresearch). In the case of the Flash MOOC, the latter was the chosen approach.

Careful inspection of the chunks allows the categories to be coded against them, so as to create a
map of what peoplavere talking about, and how often. This then becomes the basis for charts and
reports.

Examples of both are seen above. Each of the italicised quotations is taken directly from the QCA,;
the frequency charts are also immediately available and can perted as JPG files for inclusion in
a journal paper or a thesis.

Some images

The operation of the QCA is achieved via a Control Panel that offers seven tabs, corresponding to the
stages of an analysis.

Set up the basic data

Undertake the text manageemt and coding
Browse the results

Produce charts and reports

PwnNPE
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5. Undertake secondtage inferential analysis
6. Set up options for data labelling
7. Diagnose the condition of an-progress data set

This is seen in the following figure, that shows through the biogviab how the QCA allows
navigation through the data according to its logical structure:

Control Panel

Qualitative content

. =
i . A analyser GotoQCAWeb
! RELEASE vn 6e

- ——— Run with Error handling:

(August 2014) Close

Data Management I’Analysis [ Browsing [ Charts and reports l’ Pairs analysis & Ontology ]’ Labels [etc) ]’ Diagnosis l

—_— Denotata —within: — C.ategnry
lead to- Hierarchy
.—-’-}
Sources |  broken Chunks
into:
When browsing: ===

l:l double-click here I:I drop the list to go
to novigote to the directly to another
related record record in this set

Here you can browse around the analysis that you have created. If you
see pink, you can double click to ‘follow the trail' from one record to
the next; green means you can choose from a list.

Data path: IC:\,USErs\,ﬂn:I\,r\,Dnl:uments\,wnrk\,l'-ﬂanaging ICT= in 54 Education'\Flash MOOC\MOOC_Analysis\MOOC_Analysi

Current project: ISAICTED Flash MOOC analysis

Figure 27: The QCA control panglad . N2 ga Ay 3¢

This is where it all begins, and the reader is referred to the support web site

http://qualanal.wikispaces.com

for more information and for download options. Several support videos are available on YouTube,
starting with an introduction to qualitative research:

http://www.youtube.com/watch?v=ii0Y GjAia5M

At the time of writing, release 6.0 of the QCA is imminent.

Following are some images of the working screens.
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Appendix 6: Chronology

Nominally, the project extended over three years, but for reasons that are explaleedherethe

whole of this time wagot actually available for productive work.

Some dgnificant events and milestones are given below.

Date

Stage 1:

5 November 2010
27 January 2011
25March 2011

12 May 2011

4 June 2011

Stage 2:

17-19 October 2011
26 October 2011
29 October 2011
27 January 2012
Stage 3:

21-23 March2012
22 June 2012

12 July 2012
Stage 4:

AugNov 2012

4 December 2012
1516 January 2013
1 March 2013

19 June 2013

28 June 2013

29 June 2013

12 October 2013
17 December 2013
Stage 5:

7 January 2014
JanNov 2014
31November2014

11 June 2015

Item

Initiation

Confirmation of the award received from the NRF

Student recruitment commenced

Letters to successful applicants sent out

NRF approval received for bursaries

Core team meets for first discussions, Riebeek West

Work begins

First full team meeting held in Polokwane

Andy presented at "ICT in Higher Education” in Johannesburg
Andy presented at CPUT Education Research colloquium

Andy 2012 plan circulated

Work falters because of resourcing issues

Second team meeting at Goedgedacht

Andy presented at IFSAM 2012 conference in Limerick, Ireland
Review meeting with the NRF at CRtldiscuss problems

Getting up to speed again? With only some success

Bursars asked to focus on personal research

Management meeting at Goedgedacht

Meeting of Experts, Hotel School, Granger Bay

Registration deadline for bursary students passésit none areable to register
First bibliography (522 papers selected out of more than 700)
Andy presented at international ICEL conference at CPUT

Work begins on the Reference Model

Flash MOOC happened on thisy ¢ work starts on finalising the bibliography
Bibliography finalised reading begins (159 selected out of the 522)
Wrapping up

Completion plan agreed and adopted

Intermittent attention to thefinalisation of the project

Final report submitted
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