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ABSTRACT

In this study | wished to understand whether my short-term training intervention enabled
teachers to design and implement a lessonin which technology is effedively integrated.
Paticipants were 22 teachers, some ofwhom hel d positions
management tearand 80 learnersfrom 4 districts of the KwaZulu-Natal Department of
Education Teaders in the provincehavebeentrainedin computerliteracy; however,
sadly, this did not automaicdly translate into classoom ICT integration. Overdl,
teachers do not integrate technology into their teaching. A number of reasonsfor this are
identified. People involved in integrating technologies into the teaching and learning
processhave to be convinced of the value of the tedhnologies, be comfortable with them,
and be skilled in using them. Therefore, a shorterm training intervention was
designed to test whether it can benefit teachers by enhancing teaching and learning
through communication and collaboration, by means of ICT. The results revealed that
the teachers on the training programmeganed knowledge of how to integrate ICT,
that they collaborated, that their pedagogy also changed, and that their lerners felt that
their learning was improved. To ensurerealistic and holistic soluions for policymakers,
district and <hool officials, the &ctors that pevent teadchers from making full use ofICT

were alsoiterated. Detailed results and implicationsof theresults are discused.

Key words: Short term intervention; Educator training, ICT integration, ICT training
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CHAPTER 1

Introduction

Bialobrzeska and Cohen (2005) hold an unwavering belief that information and
communication technologies(ICTs) provide powerful tools for learners They suggest
that these facilitate epistemologicd aaess, collaborative educaiona adivitiesand
consultationwith experts; that they enable teams to shae knowledge, and empower them
to solve complex cognitive problems. This team of researchers has aso argued, however,
that a new learning environment may be creaded without the use of technology. They
concede, furthermore, that, while techndogy indeed provideslearners with powerful new
todls to represent their knowledge in various textual forms: images, graphics, and video,
this does not necessarily mean that learning does not occur without theseresouces. They
see ICTs as tools to help teadhers create a more leaner-centric learning environment, in
which the teacher, aided by ICTs can challenge pupis @nderstanding and thinking. Thisis
similar to the viewheld by former Minister of Education, Naledi Pandor, who described
fihow the introduction of ICTsto our schoolsis creating new ways for studentsand teadhers
to engage in information selection, sorting and analysis,0 (Department oEducation, 2004,
p.6), which would be impossble if teaching were to take plae without the use of
ICTs. The Draft White Pger on e-Eduwaion (Department of Educaion, 2004)
argues that, even in contexts where technology is accessible, creating effective learning

environments with technology remains a challenge for teachers in many schools in South
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Africa, because ofhe lack of proper training and guidarce Trucano (2006) stressesthat
training is key if benefits frominvestmentsin ICTsare to bemaximised.

In South African schools, the quality of educaion is often compromised when
learnersare deprived of innowative and creative ways through which they may aacess rew
knowledge. We know now thatICT integration can help; however, ICTs on their owndo

not help: teachers neal to know how to usethem. Computer literacy is not enough; teachers
must have apprapriate pedagogy to make effedive useof ICTs. On-going teader training

and support igritical to the swcessful utlisation ofICTsin educaion (Harvey and Purnell,
1995. Teadher training is clearly needed, and even shortcourses have been found tobe
effedive. Lemke & Fadel, (2006); OdDwyer, Russell,and Bebell, (2004) and Penud,
(2006) agree thatshort-term interventionsin education are typically only one factor in a
complex of inputs into educaional achievement. They alsorecognise however that
shortterm interventionscan incresse teacher snédals, leading to their desire for further
professona development. Karagiorgi & Symeou (2006); OdViahony (2003) and Pdgrum
(2001) have conduwcted studes in which findings clearly indicae that the challenges to
effective technology integration in the classpom are immense.Research by Moursundand
Bielefeldt (199); Yildirim (2000) and Wepner; Zoimek, & Tao (2003) reveds that
pedagogical pradices thatintegrate ICT in the processof tranamitting knowledge and skills

are minimal at best, or, at worst, non-existent. These findings are similar to those expressed
in the Draft White Paper orrEeducation that in most South African schools there is a gap in
the ability of learners and teachers to use these technologies effectively to create content of
their own, ollaborate and integrate ICTs into teaching and learriidgpartmentof

Education 2004). For Anao (2003, and most crucia for South Africa the lack of
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skills by educaors to fully utlise tehnology in curriculum implemengtion which
manifestsin heavy reliance on the traditional chalk and duster approach, still dominatesin
many sch o o pedagbgical pradices.

Aduwa-Orgiegbaen & lyamu (2006) supportthe notion that training is the only vehicle
through which teachers may effedively be asssted in the use of technology, in order to
enhance teadhing, learning and assessmernn their classooms. As Carlson and Firpo putit,
fteachers neal effective tods, techniques,and asdstarce that can help them dvelop
computer-based projects and activities espedally designed to raise the level of teaching in

required aubjects, and torprove student éaningo (2001, p.109).

The Draft White Pgper on e-Educaion (Department of Education, 2004) acknowledges the
magnitudeof the task of delivering ICT to schools. It proposeghat theintegration of ICTs
into schools should be phased in over a three-yea period, with a final phase
culminating in 2013. Thisis not without concerns, particularly around stategies to
negotiate the ariouslevels of ICT integration into education within the countryd sumenous
provinces. Despite this, the Department of Edwaion wishes to bridge the dgital divide
between different sedions of South Africa, that is, rura and urban; it understandably
supports laudablaelevelopmental initiatives inprovinces, but providesminimum guidelines

on howthese iitiatives shouldbe strictured.

| have designed a shat-term teacher training programme, to establish whether
training supports teachers in improving the quality of teaching and learning, as
outlined in the Implementation Plan for Delivery Agreement for Outcome 1: Improve

quality of basic education (Department oEducation, 210a).In my report | am going to
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answer the question: Dces this shoriterm intervention lring about cltange? The rationale or
this study explains why | have undertaken to do this reseach and how it will be

beneficial to teaders in  improving their teaching and leaning.

Introduction 4



1.2 Rationale
In her words pesented as the faeword in the DraftWhite Pgper on e-Educdion the tlen
South African Minister of Edwaion, Naledi Pandor, asseted hat: filnformation and
communication technologies (ICTs) are central to the changes taking place throughout
theworl d (Départment of Education, 2008.4). The same sentiments on the importance
of computers are also echoed tie Departmenbf Education Action Plan 2014This
Action Plan 2014 deds with what must be doneto achieve quality basic educaion in the
county. It has 27goals: goals 1 to 13 ded with outpus the department wishes to achieve
in relation to learning and enrolments. Goals 14 to 27 ded with what must be done to
achieve 13 outputgoals. Spedficdly, goals 16, 22 and 27 are seen as providing the
founcition upon whch an e-society may be built. Goal 16 in particular emphasises the
improvement of the professonalism, teaching skills, subpd knowledge and computer
literacy of teachers thraughout their entire career (Department oEducation 2010p If the
concern by the former Minister for Educaion about teacher training is anything to go by,
theimpad of ICT usein schools, and studentexposureto ICTs; and the nature of useand
exposureon studentemployability in South Africa has been deleterious to education.
Projects such aéteacherdaptopinitiative were expeded greatly to improve the level of
computer literacy and usage among the teachers (Departmenbf Education (2009)The
guestion is, are the teachers ready for transition? Not really, because when ICTsin school
were invesigated by education departments there did not seem to be much drive in
truly developing educaiona technology in hopes of changing teacher smindsets.
Educational technology is viewed ii & something that poses interesing and imporiant

guestions for administration, curricular and pedagog y orofor making South Africen
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studentsICT competent and literate (Department of Education, 2004p.18. Given the
unrealistic pressureof long-duration teacher training, a need arises for short, but effective
teader training, at least as a first step in equippng teachers to integrate ICTs. No
suchprogramme was found to be readily available for usein the province where | work.
The Action Plan includesrecommendationsfor the nature of training in ICT programmes.
The Delivery Agreement for Outcomel, which is about the improvement of the quality
of basic education, rates the need for well-trained teachers in ICTs as very high, and
regards such training as one important way of revitalising the teading
professon(Department ofEducation, P10a. Literature suggests that ICT integration is
essettial, beneficial, and helpful to learning; this daes, however, not just happen on ts
own (Balard 2000) and (Bianchi 1996), teachers must be trained McEuen (2007),
Harvey and Purnell (199%) statethat teaders real to be trained not only in computer
literacy, but aso on how to integrate computer skills into their pradice. In the Draft White
Pger on e-Education the government outlines what must happen and when, in terms of
professona development, butdoes not flesh out finer details, especially aroundthe nature
of thetraining intervention (Department of Education, 2008eing an education speialist
in the district, | felt the need for something to be dore. In terms of my mandate, and
having interacted with the literature, | have designed a programme which | think will
supportteachers in acquiring some of the skills needed to implementICTs effedively into
their pradice Given the challenges we face in the Provincial Department of Educaion, and
the grea inconsigency in the useof ICTsin schools,it would be unredistic to attempt to
undertake everything in a short period of time, but attempts can be made to prepare

teachers to plan and design an effedive learning environment and learning
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experiences, supporeéd by technology. Having designed a programme to achieve this end
and implemerted it in a small number of schools, | felt the reed to evaluate theways in
which teaders benefited from the programme in order to make changes to improve it, before

developing it on a lagy scale in the province of KwaZulNatal.
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1.3 The Research Question
It is an internationally accepted phenomenonthat ICTs provide powerful new tools with
which to support communication between learning groups and beyond classooms.
Educaors are required to demonstiete understanding of the oppatunities and
implicaions of the usesof ICTs for learning and teaching in the curriculum context.
However, it has aso been shown that apprgoriate use of ICTs by teaders is not
automaic teadiers requiretraining in the pedagogicd integration of ICTs into their
work. It is on the bases of thesetwo premisesthat this study asks the following key

research question abouta short teining coursel have designed for teachers

Does my technology-tr aining intervention enable teachers to design and implement

a lesson in which édhnology is &fectively integrated?

In order to addressthe above key research question, the following secondary questions

were formulated

(1) Did theteadhers fed thatthey had gained knowledge of howto integrate ICTs

into theirpractice?

(i) Did they feel that they had changed their pedagogy as a result of the training?

(i)  Did learnersfed that learning had been improved by the integration of ICT?
(iv) Which aspects of training did educators feelpedthem most to desigrand

implement the lesson?
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1.4 Aims and Objectives of the Study

We have a Draft White RPaper on eEducationthat is advocaing ICT integration;
however, the same White Paper on e-Educationalso explained how, within the country,
the numerous fiprovinces are at different levels of ICT integrationo (Departmentof
Education 2004, p.11). There is an intention to have all schools using ICTs by 2013.
Therefore, the am of the study is to support government policy in ensurng ICT
integration by 2013. Clearly this date is unrealistic; however, a stat must be made.
This Reseach Report investigateswhether ashort training progranme designed
spedfically to meet needs of teachers in the context of KwaZulu-Natal dces in fact help
teachers develop skills required for ICT integration. Provincial findings will be showrto
the povincial Department of Educaio n Gersior dificials, and theprogramme mademore
widely available by being tken to otherparts of the province. Colleagues may thenbuild
on it for further training programmes to degyen and enhance teacher training, thus

supportng the Draft White Pgper on the usef ICTs.
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1.5 Summary of the Chapter
My primary purpose was to introduce the reader to the study and to clarify the
motivation for the study. The chapter suggestedthat the use of technology to enhance
teaching and learning is essential. It aso noted that ICT integration is a
comprehensive process and thatadieving it is a daunting task. The chapter mentioned
that the consistent use of technology and its suaess in transfaming teaching and
learning daes not only depend on theavailability of technology, but also relies heavily
on the confidence of educatorsin using it. In addition, | presentedthe research question
which guidesthis study, and the @tionale and aims urderpinning the stualy. The rext
chapter dfers thereview of the Iterature onthe subga of the staly. It focuses onthe
ideas around making best of useof technology soas to enhance teaching andlearning
This review is integrated in order to provide a framework against which to eplorethe

problemstatement.

Summary of the Chapter 10



Plan of the Research Report

The report will follow this sequence

ChapterTwo reviews literature on ICT training;

ChapterThree is a short chapter which describes the training on which this research is
based;

ChapterFour views the design, methodology and tools used for collecting and analysing of
data in the study;

ChapterFive deds with data inteapretation and pesentation of the findags; and

ChapterSix gives an overview of the study, accounts for limitations, and offers conclusions

and recommendations.

Plan of the Research 11



CHAPTER 2. Literature Review

2.1 Introduction

Having discussd the context within which this study is conducted, in terms of abstract
concepts shapng it, Chapter Two engages criticdly with the literature relating to the

subpa of this Reseach Report. Such engagement with literature is influenced by
Mouton (199%) who notes the importance of takimgo consiceration the following: a

wedth of literature reporting major reseach conducted in the field; the most widely
aaepted theoeticd posiions; and the most recent debates. Given the subgd of the
researchas noted in my reseach question, | intend to examine whether a short training
intervention can I mpr ove teachersoé. abil it
Mofokeng and M;ji (2010) of the Tshwane University of Technology argued that
authorities should provide the necessary training if computers are to be part of the
teaching and learning context in South AfriBackleyds (2004) work probably offers one

of themostinfluential ideas thatacmuntfor making themostof technology in education.

This work links improving school effediveness to technology integration in the
classoom context. Her study suggests thattedhnology integration pgrovides learners and
studentswith skills that they need to be suaessful in an informationbased sockty.

She further argues that, not only does techndogy help these woulebe future employeses;

it also benefits the teachers, if adequate training has been provided. PanAf cited in

Ndlovu and Lawrencg2012, p.5)states that teachers in most South African public

Literature Review 12



schoolsattend ICTtraining but sessions constitute basic computer skills. PanAf argues
t hat such acquired abilities have pthepved i ne
need to infuse ICTs into their subject teachimgSouth Africa, teachers acquire most
skills and knowledge through informal channels such as informal contact, training from
other teachers and observations and not through more formal channels sodtthat
large scale ICT training is vital (Howie & Blignaut 2009)he contributions of Sherry,

Billig, Tavalin & Gibson (2000) and Forcier and Descy (20@®) provide a number of
implicationswhich offer proof that technology does ply arole in teaching, learning and
assesment. Although nothing much is said about the recessty of training in these
studes, their main finding is thattechnologygives teachers rew strategies and methods

to med diverse learning and teaching needs of studens, which would not be possble
without necessay training intervention, as previous researchers suggest. To provide

further clarity on thesepoints an exploration of these viavs isoutiined kelow.

2.2 ICT Enhancing Teaching and Learning through Training

Research shows that ICTs can help processes of teaching and learning but that teacher
training is needed. Frank]| ) mseadchnBicatedtiak ( 200 7
technology has been viewed as a lodestone for improving student academic performance,

yet the progress is not convincing and slow. Limited knowledge of ways in which
technology may be used in their professional practice is given as tlrenead or t eacher
level of ICT usgJacobse, Clifford and Friesen, 2002)lofokeng & Mji (2010),in their

study exploringSout h African teachers6 readiness to

mathematics and science in their classrooms, warn that authaitauld provide the
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requisite training if computers are to be part of the teaching and learning context in South
Africa. Robinson & Latchem, (2003jtate that modermlevelopments innnovative
technologies have provided new possibilities for teachigepsionals, but at the same

time have placed more demands on teachers, who now have to learn how to use and
integrate these new technologies into their teaching. The need to integrate ICTs in
schools, and student exposure to ICTs, have become a chaltetegehers, who must
continuously retrain themselves and acquire new knowledge and skills, while
maintaining their jobs (Carlson & Gadio, 2002)his calls forcapacity building for
sustainable development. iint s p u b\Wayg ta tincrease th@ fettiveness of
Capacity. Building for SustainaidlildngBsevel opm
Obuil ding abil i tvaluesthat willeehablé orgamisers, gpogps and d
individuals to improve their performance, and achieve their devedoprh o bj ect i v e«
(UNEP, 2006, p.2). This literature review critically examines teacher training and
capacitybuilding processes that will strengthen ICT integration and asesashers in
developing lessons in which technology is effectively integrat@thir (1995); DfEE

(1997); DfES (2002, 2003); and Clarke (2004) identified the potential of new
technologies that improve teaching and learning in schools. They concluded that the
potential of new technology is something which is often overlooked and,théir
eagerness to jump on the technology bandwagon, many education systems end up
with technologies that are either not suitable for their needs or cannot be used optimally,
owing to the lack of trained personn8buth Africa faces the same cleglbe because in

most South African schools computamsed technologies are not yet explored, as
teachers do not have access to computers for their daily teaching purposes and lack basic

ICT competencies (Blignaut, 2002).
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2.3The Nature of the Training that should be offered, and ICT
I ntegration

A grea deal of discussionand debate still persistsaroundthe nature of the training that
shouldbe offered on ICT integration. Lessonsare beginning to emerge, however, and the
review that follows will identify and discusssomeof the more important of thee. The
suaessfulintegration of any technology suchas ICT into theclassroomwarrants careful
planning, and depends largely on how well teachers have been trained to design and
implement lessonsin which technology is integrated, as well as how they make use of
this in the teaching of subject matter (Jhuree, 2005. In South Africa and many African
countries training is more essentibbcausethey are faced with the challenge of
employing unqualifiedr underqualified teachers to fill in spaces created in their effort to
offer education services universally (Ndlovu & Lawrence (201Ggnerally, ICT
integrationis a contentiousissue, with two extremes obsrvable. At one extreme, there
are same whoare not convinced that ICT will bring pedagogicd benefits (Cuban, 1986;
McRobbieand Thamas, 1998;Oppenheimer, 1997;Peat and Franklin, 2003. At the other
extreme, advocaessuchas Edison (cited in Sadtler, 1990, p 98), Negroponte (1995), the
co- founde of the Massachusetts Insitute of Technology Media Lab, and Paert
(199%) claim that technology will change the educational landsgpe forever, and in
ways that will engender a damatic inaease in the performance of learners. In between
the twoextremes, there are othe's who adopt a balanced apprcach. They are convinced
that ICT, if properly integrated, has the potentialto enhance the teaching and learning

processes (Apkan, 2002; Bork, 2003; Dwyer, Ringstaff and Sandholtz,1990. The most
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highlighted challenge is thatteachers do not know the meaning of integration; as a result
they cannot integratdechnologyinto their teaching. What makes matters even worse is
that of all courses available for teachers, only 15% of South African schools have access to
a course on pedagogical issues related to integrating ICT into teaching and lgawing
Pelgrum and Plomp, 2008)

Morton (199%6) addsthat a common miscorception is that educaors know the answver to
the question of what integration is. Conseguently, teachers are often expededto integrate
technology without taving a working definition of the concept. Therefore, Morton
(19%) lists miscorceptions linked to ICT integration. He wams of the danger of
regarding and seeéng a computer as fitool0 and that using this view promotesthe notion
of the fi amputer as add-o n which is not ICT integration. He aso cautions that the
notion of the A amputer as add-o n misleads educaiona planrers, by implying that
computer technology is like any other tool, such as the blackboard or overhead
projector, which may require little or no training and may not even need to be used.The
negative impad of this miscorception of regarding ficomputer as toold enables
curriculum developers to continue implementing traditional, subpd-based, teacher-
directed indructional planswhere fithe computer environment remains peripheral, an éadd

0 n 6spaerand timed (Morton, p. 417).He futher argues that taking the studentdo the
computer lab once a week for 40 minutes is not necessarily integration, and neither is
using the computer as an electronic worksheet omreward stationfor students who are
finishedwith their otherassgnments.Consistent withGuhlin (1996) and Persky (199),
ICT integration in a lessoncomes about when technology is integrated and usedin a
seanlessmanrer to supportand extend curriculum objectives and to engage studentsin

meaningful learning. The researchers are of the view that technologicd training must
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have an instructional focus that guides teachers to think first abouttheir curriculum, and
then helps them address the way in which to integrate technology into the curriculum.
Focusing on skills development only as obseved by Shelton & Jones(199%) is
problematic, because it offers teachers little oppatunity to transfer learning into their
classboms. The argument arises that, if technology is sanething one does separately,
without integrating it into any lessan, it will not be part of thedaily activitiestaking place

in the classpom, consejuently impeding the processof ICT integration. For reseachers
suchas Hernadndez-Ramos (2006), technology integration shouldbe defined, not simply

as aquestion of accesshut rather as an integrated unit in a lessonfunctioning to improve
both educa o r pofessona productivity, and to promote studentlearning. A
fundamental challenge for mary teadhers is using compuers to create innovative ¢aning
opportunities for students.Blignaut, Hinostroza, Els, and Brun (2006) remark that the
pedagogical use of ICTs in classrooms has become @ mesgarch focus to help realis
the South African Gover nmepporrstes\throagh the o f

integration and use of ICTs.

2.4 Aspects of Training that must beconsidered

241 Teachersd | evel of I CT competency

Thetraining offered must be apprapriate to teader devel of ICT competency. Teaders

are at different levels of competence Theselevels have been described in vaious ways.
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2.4.1.1The Western Cape Provincial Government Gazettedel (2004)

describes five levels, namdy:
Entry: leve refers simply to beng computer literate, where teachers are able to use
computers, andcantead learners to useompuers,
Adoption level: in which eaders are able to usevarious tehnologies, including the
computer, to suppa traditional management, administration, teachingandlearning;
Adaptation level: allows eaders to use edcnology to enrich the curriculum, and use
integrated systems for management andadministration;
Appropriation level: occurs when teachers are able to irtegrate technology into teaching
and learning activities.
[nnovation level: prepares teachers to develop entirely new learning environments that

use technology as a flexible tool

2.4.1.2 WorLD. Program Profile Model2001) talks about Phases from-8B with

Phase: 0. introducingthe fundamentalsof computertechnologyand helping
participantsaauire basic computer literacy

Phase:1. Introduction tothe Internet for Teaching and Learning

Phase:3. Introduction to Tele-collaborative Learning Projeds

Phase:4: Curriculum and Tedchnology Integration

Phase:5. developingskills andunderstanding of how to evaluate and diffuse innoetive

classroomprectices while addressng sodal andethicd concerns
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2.4.1.3 A report on ICT curriculum and teacher development for schodMedel

(UNESCO 20@) suggests afour-stage continuum ofICT integration

Emerging: In this intial phas, administrators, and teachers are beginning to explorethe
possbilities and consejuences of ushg ICTs forschool management,and adding ICTs to
thecurriculum

Applying: In this seondary phase, administrators and teachers can use ICT for tasks
alrealy carried outin sdool managementand inthe curriculum

Infusing: Teaders can explore new ways in which ICT changes their persord
productivity and professonal pradice

Transforming: Teachers can teach ICT as a sepaate subjet at theprofessonal level and

ICTsareincorporated intoall vocdiona areas.

24.14Rieb e r and (wesp)Transf@mabosmodel describesthe key

characteristics ofthesdevels asfollows

Familiari zation stage, occurring when a teacher first ercountes technology; the stage

where the eader focuseson how to usehe rardware and ftware involved with the
technology,

Utilization stage, where a teacher begins to apply technical skills to sane of his or her

current practices, suchas maintaining a computerized grade bod, using word processing

for notes sent to pents, andcreating class waksheets

Integration stage, where teachers begin to seethe impad technology has on student

leaning, and therefore move towards using project-based adivities that require students
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to accessthe Internet to complete assgnments; while guiding the adivities by spedfying
theresources and Internet Sites that may beused,

Reorientation stage: teachers are able to move from planning and presenting lessons to
co-planning them with students, andguiding themto identify and accomplishgoals
Evolution stage teachers ae capable of transforming technology, finding soluions in
diverse and unikely places. As techers look to use tehnology in new ways,
collaboration with edwators outsideof their immedete <hool or district becomes an
important tool.

Clearly, therefore, before being offered any training, teachers must beassessed, in ader
to ascertain their level of competence in ICT integration. Training must fit the kevel of the

teachers, in order to transform their current ills level into the hghest passible skill level.

2.4.2 The Need for Support after Training

The Draft White Paper on-Eeducationalso spe&s about training and development
that tes keen taking place such as INTELO sfiTeach to the Futured Teader
development pogramme, Sdwool Net SA, and Mindsd, which develops
educational technology resources (Department of Education,2004). Each of these
initiatives has good fedures. However, Thentel Tead to the Future programme, which
was designed for ICT and curriculum integration in the General Educaion and Training
(GET) and Further Educaion and Training (FET) bands in South Africa, attempted to
condwt ICT training without followup support. The Intel® Teach 2008 Evaluation
Reportfound thatthe efficacy of the training was limited, becauseof this lack of support

after training, and the lack of screening of basic IT skills (Roberts, Mmekoa and
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Mawoyo 2009).0Other reseachers agree on the sgnificance of pod-training follow-up.

Atkins and Vasu (2000), Bradshew (20®2) and Feist (2003, for example, argue that

teachers who recave training with future follow-up sessonsare morelikely to integrate

technology into their lesons. For Kinnaman (1990), ignoring this view increases the

|l i kel i hood o f any teacher t Simailarly,i n g pro
Gudmundsdottif2010) in his articleNhen does ICT support education in South Africa?
highlightsthe disadvantages of insufficient trainiaugd of lack of support for teachers in

integrating ICT, particularly in disadvantaged schools.

2.4.3 The Duration of the Training

Unfortunaely, the vast majority of research on teacher training in the 1990s
(Hawkins & MacMillan, 1993; Kinnaman, 1990;Shelton &Jones 1996& Harvey and
Purndl, 1995) is not consistenton the ideal duration of the teadher training. This
means that there are no clear guidelines on this point. However, with a few
exceptions, current findings and exploratory analysis as cited on fiConreding
Instructional Technology Professonal Development to Teacher and Student Outcomes
JRTE | Vol. 43, No. 1, pp. 53i 740, indicaes that programmes with a minimum of 14
hours of professonal development lead to posiive and sgnificant effeds on student

adievement(Davidson;Fields & Yang, 2009).

2.4.4 Training Must Be Cross-Curricular

The training must be crosscurricular, not focused on selected subgcts only. As arealy

establishedthere is an overwhelming agreement that the integration of technology in
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teaching,learning and assessment is vital fahe future of al educaion systems.
However, issues relating to educaional institutionsd assocating certain subgcts
with technology integration, tend to compromisevery crucial advancementsin the field.
Certain researchers tend tosingle out the prenomenorof subgds taught in schoolsas one
of the factors that serves to influence theuseof compuers (Heinssen, Glass & Knight
2007). Lockheed and Frakt q20®) study found thatthe relationshipbetween the amount
of computer usein schools and subgcts taught was not espesially strang. ICT teacher
training, fwhich impacts on teacher s iistructional pradices including content
knowledge and of a longer duratond  aigned with school priorities and teacher

responsbilities ¢Zehr, 1997, p. 24).

2.4.5 ICT Training Model

Mosttraining interventions have a model. Guzman & Nussbaum(2009) recognise
that the purpose behind technology integration is the improvement of teaching and
learning, not the knowledge of the technology per se. Earle (20®) and Ertmer, Canklin,
Lewandowski, Oska, Selo, and Wignall 2003) then again, commonly obseve training
processes that emphasisethe indgrumental or tehnological aspects, while ChanLin, Hong,
Horng, Chang, and Chu (206) noteweak training interventions, where teachers raised
concerns that they had not obtaired the necessay competencies to deliver a high-
quality professona performance with regard to ICT integration. Teacher-training
scenarios suchas thesedo not taget the applicaion of professonal competencies that
encourgge the efficient and effective use of pedagogicd knowledge as the foundaion

for the enrichment of teaching (Okojie, Olinzock, and OkojieBoulda 200§. Smith &
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Robinson(20®) further argue that such senarios do not encourage the development of
a critical and purpossful analysis of the possilbe relationships between technology and
school. They concludethat kecaiseof this, training programmes are often not projects for
professona development, and thusdo not offer the necessary supportto enable teaders
fully to face thereal demandsof teaching. Guzmanand Nusstaum (20®) suggest a set of
professonal competencies that shouldbe tageted to the effedive technology integration
training processes.Drawing on the work of the authorsthey surveyed in the field, they
define six domains of adion. These domains are instrumental or technological,
pedagogical or curricular, didactic or methoddogical, evaluative or invesgative,
communicational or relational and  persordl or atitudinal. They claim that these
domains and assocated competencies shouldbe part of sucessfultechnology integration,

aswell as part of any technology-training model.

2.4.5.2 The Instrumental or Technological Domain

The first of thesix domains is an instmmental or tdnological domain that embraces
the ideathatteachers neal to develop technology-handling abilities, which is, the corred
use bothof hardware and speific software in an instructional context. Severa writers
emphasisethe importance of this domain. Markauskaite,(2007)feels that training in this
domain forms the very basis for the work to be done, statng explicitly that, as educaors
improve their technical capabilities, they aso develop greaer confidence in the processes
required for technology integration. Albion (2003) staes that, as subjects suaessfully
appraoriate the use ofechnica equipment, their level of comfort with its use inceases,

and so, therefore, does thgossbility of achieving and consolidating an integration
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project. A study by Demetriadis, Barbas, Molohides, Pdaigeorgiou, Psillos and Vahavas
(2002) indicatesthatif educators do not have suficient abilities for handling a computer
it is unlikely that they will be able to incaporate tedhnology into their classpom

teaching, much lessguarantee the pedagogical success of ts implementatian.

2.4.5.3 ThePedagogical or Curricular Domain

An aspect on which Guzman and Nusslum (2009) found consicerable convergence in
the literature they anaysed, was the neead to include curricular variables into the
teacher-training process. Cox, Abbott, Webb, Blakeley, Beauchamp and Rhodas (20@)
statethat, unlesdeaders develop the requisite pedagogica competercies, it will not be
possilbe to implement technology projects that kring innovative scenarios to the
schools; nor will it be feasible to configure actionsthat dive educaional change. From
this same perspedive, othes assert that a consttuent factor in actions for integrating
technology is a clear understanding on the part of teadchers, of the pedagogicd
principles that sugain these actions. These principlesshould then onent them
towards the optnisation of teaching and learning (Okojie et a. 2006; Hew & Brush
2007). Although there are certain basic technical requirementsthat teadchers must mest,
the technology  propositon will not be ntegrated until the useof the teehnology has
been planned and incorporated into a broader training propositon that suceeds in
establishing a close conredion between technology and the curriculum (Zhao, Pugh,

Sheldon, and Byers2002.
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2.4.5.4 The Didactic or Methodological Domain

Another element that reseach has indicaed as a constiuent part of a teader training
programme has to do with methoddogicd fadors. These refer to the development of
didectic knowledge that bolgers the inclusion of technology in the educaional adivities
implementedin the classoom. In this sense, Li (2005) positsthat any adion seeking to
undertake a process of technological infusion must provide the todls that enable teachers

to generate leaning environments conreded with red, concrete experiences.

2.4.5.5 The Evaluativeor InvestigativeDomain

Some researchers posit the existence of an evaluative cmain that must aso be
incorporated into teacher training. This dimensioncentres on generating feedback both to
the studentlearning processes and the genera functioning of the technology
implementation. In either case, the evidence should be usedfor timely and efficient
dedsion-making. As regards performance analysis, Mills and Tinche (2003) note that
evaluative research is acentral orientation of thesuppat providedto studens, in that it
enables theconducting of explaretory studes, theidentificationof problemsandthe
building of possble soluions. From this perspedive, the evaluative or invesgative
domain attempts to estimate the extent towhich teacher training is achieving the goals
initially set for it, providing evidence for adoping thecorresponding soluions when they

are needed (Mills and Tircher (2003).

Literature Review 25



2.4.5.6 The Communicational or Relational Domain

Some studes have inroduced the relational sphere as an essentia element to be
incorporated into training adions. The basis for this postion is that the educaional
interaction of the adors (whether between teacher and studentor among students)akes
on a different configuration when it occurs in a technologicd environment. In this
context, the technology may be usedfor collaborative work (Mills & Tincher 2003, but
this would require concrete abilities in order to acdhieve swcessful negotiation and
consasusprocesses.They fed thatthe aspect of collaboration is of crucial importance if
focus is on theneditional process condwted by the classroom teacher, whose
communication competencies are what ensure that interaction and effective
acompaniment of the studentstake place. According to Tweddel (2007),
insufficient communication results in a lower-quality constructedearning environment,
given that it limits the effectiveness of interaction. He further points out that
obstacles posed by technology are easier to overcome than those posed by
communication, and concludes by statng that effediveness of interaction requires a

degoer transfamation in the beliefs of the eaders themselves.

2.4.5.7 The Personal or Attitudinal Domim

Finally, Guzmanand Nussbaum(2009aludeto subsantive claims pointing to the need
for incorporating a persona element in the adopion of technology integration in the
classoom. Their point isthat the attitudinalfactor is what ultimately makes the diference
in the quality of implementation, given that the way a technology design is interpreted

and put into pradice depends on the subgdivity of the teacher handling the pocess.
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Mention is made of a range of studes that have found that the persord
dimensioninfluences the representationsof teachers, which in turn impacts on concrete
pedagogical pradices. Markauskaite (2007) for example, focuses on the teacherd self-
perception, which generatesways of eing, understandng and projeding theinclusion of
technology in the classioom, and therefore conditionsthe ways of operting with it. They
add that some of the personalelements that influence the incorporation of technology in
the classpom are the eacher sbdiefs, emotions, experiences and expectations These
elements must be formally taken into acmunt in teacher training (Wood, Mudller,
Willoughby, Specht, and Deyoung, 2005 and ChanLin et al. 2006). Taken from this
perspedive, the suggestion arises that a training approach aming at reinterpreting the
teaching and learning process is an essentialcondiion for any training (ChanLin

2007).

This sedion of literature demonstetes the domains assog¢ated with a set of generic
teaching competencies that operationalize the technology teacher-training processes
involved. It must be noted, however, that this approach appears to be contrary to what
teachers are used to sincethe introdwetion of Outcomes Based Education (OBE). Sinceits
inception, OBE has always emphasised a competerncy-based approah to teaching and
learning, which | think influences the way in which teadhers integrate technology in their
classpoms. The focus has always been on outcomes rather than on processes.Taylor
(2004, p. 43) warns that, and  poirts out fisuch a competence-based approach, if well
founded, would provide goals for training, but would give no insight into the processes
by which learning takes place . . the focusis still on the destination rather thanthe path

to betravelledo. Theteacher gseaching shouldbe transformed by knowing the processes
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involved. On the lsis of his, the Draft White Raper on e-Education concludes fin
a transfamed teadiing and learning environment, there is an inclusive and integrated
pradice where learners work collaboratively, develop shaed practices, engage in
meaningful contexts and develop creative thinking and problem-solving skill s 0
(Department of BasicEducation, 2004, p.16). In Salleré words, filf you decide you are
going to teach something, you have got to think about howto make it effectiveo (Sadler

1994).

2.5 The Theory of Learning on which the Training Model isbased

(Constructivism)

A key element in the design of a training programme is the learning theory on which the
design is based. Kingd $1968) definition of training and the way in which he contrasts
views of behaviourist and cognitive approaches has had a dired beaing on this
technology training. He defines training as fiproviding conditions in which people can
learn effectivelyd;, and that to learn is to gain knowledge, skill and ability (King
1968, p. 125). He contrasts both cognitive and behaviourd approahes, and argues that
cognitive methods provide verbal or written information, demonstraterelationships
among concepts, or provide the rules for how to do something while behavioural
appraaches gimulateleaning through behaviour, which is best for skill development
and attitude change. Blanchard and Thackeré views of both approahes may be
interpreted from the perspedive that bothappraaches are good. Blanchard and Thacker

(1998, p. 277) say i1 ikher behavioural or cognitive learning methods can effectively be
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usedto change attitudes, though they do sothrough different meanso. This consicers key
leaning from reseach and theaeticd perspedives on the nature of the tmining
intervention that will best supportteachers in integrating ICTs into their classooms
Dede (1998)and Jonasen (2000) assert thattechnology has a great potential to enbnce
studentachievement and teacher learning, but only if it is used appropriately. They
further sounda warning that, if teachers are effectively to teach with technology, they
must focus on shifting their instructional pradices from teacheri centred to a more
studentcentred learning, that is, aconstructivist appraach. Previous sudies tad aready
attemptedto move away from behaviourism by speculating thattechnology could be used
for more than just drill and skill adivities (Pgpert, 1978, 1980; Pea, 1983; Thaonbug,
1984). Carmichad, Burnett, Higgnson, Moore, and Pollard (1985) indicae thatthe
creative use oftcomputeas fostered the development of independent and original thinking,
and thatan environment that encouraged exploration leads to extensive so@ interaction
amongstudents Thesebeliefsgeneratednoredebatesbecausethersbelieved in the
behaviourist approach. Merrill, Drake, Lacy and Pratt (199%6) felt that theconseisus of
stakeholders on constrictivist learning is that it dten equals poor leaming, and raised
doubts about whether studentscan play a meaningful participatory role, because
according to them students are, for the most part, TEzgy went on to condemn persons
who claimed that knowledge is founded on collaboration rather than on empiricd

science, or who claim that all truth is eative.
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2.5.1 Building Knowledge and Constructivism in Learning

In the publicatiorGuidelines for Teacher Training and Professional Development in ICT,
the Department of Educatiaecognises the need for Professional Teacher Development
(Department of Education, 2007). Research suggests that Professional Teacher
Development should be embedded in constructivist learning environments, be situated in
real classroom contexts, and mageovision for reflection opportunities, classroom
observations, and peer collaboration (du Plessis and Webb,. 201i&)requires change

on the part of the teacher.

Change also plays a key role in the process of ICT adoption into curriculum and
instructon (Spotts 1999; Zhao and Cziko 2001). To effectively integrate ICT tools into
teaching and learning practices, teachers must not only learn how to use technology, but
must also fundamentally change the way in which they teach (Fabry and Higgs 1997;
Hagerson and Castle 2003; Schrum, Skeele, and (&2@0f; Spotts 1999; Zhao and
Cziko 2001). Change, according to Prensky (2008), should embrace the new pedagogy of
youngsterst eaching themsel ves unTdhis is catlled studdnte ac her 0
centred pretices. Lei and Zhao (2007) found that those students who used technology to
manipulate data or to construct representations of their knowledge, experienced an
increase in gradpoint average over the course of a year. With constructivism, sienvi

is to transform traditional knowledgestruction classrooms into knowledgenstruction
classrooms. Compared with traditional instructional systems approaches of designing
instruction, constructivism is seen as making a differentokeassumptions about

learning, teaching and assessment, because it is informed by a different set of new

Literature Review 30



instructional principles. The constructivist approach to teaching with i€Tisarner

centred; it "proposes that learning environments should suppdtiple perspectives or
interpretations of reality, knowledge construction, contett, experiencédased
activities" (Jonassen, 1991, p. 28). Constructivism focuses on knowledge construction,
not knowledge reproduction. Constructivist classroom probkl are not exempted from
challenges. Some of those challenges are teachers themselves: they are often suspicious of
educational practices which differ from what they experienced (Matusevich, 1995). As a
result, teachers start usirigchnology for tasks #t fall outside of their instruction
(Forcier and Descy, 2002). In addition, too many teachers are unaware of all that is
available, therefore awareness sessions must be held. What is also greatly needed is a
major paradigm shift. To prepare for this g shift, teachers must be trained to think

about why they do what they do (Strommen and Lincoln, 1992). When contrasted with a
behaviourist learner, a learner in constructivist theory is not considered as a controlled
respondent to stimuli, as in thelaviourist rubric (Jonassen, 1990; Perkins, 1991). On

the contrary, a learner is seen as someone who, according to (Solomon, 1994, p. 16),
Afactively constructs knowledge while strivir
personal filters: experiene s, goal s, curiosities and belief
The vision is to transform traditional knowledmstruction classrooms into knowledge
construction classrooms. Compared with traditional instructional systems approaches of
designing instruction, constructivism is seen as making a different set of d&ssamp

about learning, teaching and assessment, because it is informed by a differemieset of
instructional principlesSuch a learner, arguably, needs a learning environment that
involves technology tools which enhance communication and access tworéshl

examples, reflective thinkingind multipleperspectives, modelling or problesolving by
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experts to guide learning. It is within this context that constructivists point to the creation

of instructional environments that are studeantred, studerdirected, collaborative, and
supported by the teacherodés scaffolding of é
instruction and cooperative learning. In this context, technology is seen as a tool that
brings about | ear ner s éh Jambsonyand Qodsarr188hph g ( Spi r
as a knowledgeonstruction tool which should confront the learner with an artificially

limited arena where phenomena to investigate occur (Perkins, 1991).

Alesandrini and Larson (2002) indicate that teachers, howeften learn without doing

when it comes to learning about constructivism and related teaching methods. This is
because many of them have not participated in a construdtipistclassroom or even

seen it modelled, therefore, most teachers teach the waydhey themselves were
taught. The training that the teachers are exposed to should enable them to experience
constructivism first hand, so that they may be equipped to plan and facilitate learning
activities undergirded by the constructivist theoryledrning and teaching. A further
advantage of constructivism is that learning occurs within the context of exploration and
discovery. This is because it constructs learning as a process of actively exploring new
information, and constructing meaning fraitme new information, which is achieved
through activities that challenge students to link current knowledge to previous
knowledge and experience. Throughout the learning experience, meaning is constructed
and reconstructed, based on the previous expedeotehe learner. In other words,
constructivists view knowledge as constructed by the learner in a particular context, and
not preexistent or given from an expert or authority. It is in the light of these

considerations t hat tructbred adtivatiasctHateguide studentsistep pr o v i
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by step to the construction and mastery of new knowledge, rather than some-teacher
imposed goal designed to endorse certain versions of knowledge (Mann 1994). These are
the principles that should guide the ig@sand running of the training, to enable teachers

to make the transition to a constructivist classroom where they are called on to function as
facilitators, who can coach learners as they blaze their own paths toward personally
meaningful goals. When ctrasting constructivist and contemporary constructivist
learning theory which is characterised by traits already alluded to, it appears that there is
still common agreement about placing emphasis on the active social participation of the
learner within theenvironment (Savery & Duffy, 1995; Windschitl, 200@jenderson

(1996 andD r i s c1994) integpretation and understanding of learning as a community
activity facilitated by shared inquiry, emphasised the importance of collaboration and
cooperation. This is also relevant in the use of technology to teach. Henderson (1996)
and Driscoll (1994), for example, seellaboration goindeyond cooperation, because of

its strength. It requires learners to reflect upon and share their insights with the group.
Similarly to learning through exploration, when it occurs during the constructivist
process, students explore various solutions and learn through discovery. These
developments allow learners to play an-going active, and critical role even in

assessmerprocesses.

The use of technology to facilitate these processes comes when there is a concern
regarding teachers lacking the necessary skills to integrate technology into the classroom
(Baylor and Ritchie 2002; Ertmer and Hruskocy 1999; Eteokleous R@&ell,Bebell,
O6Dwyer , an2003,0anBraak 20DY). For example, Jonassen, Peck & Wilson,

(1999) continued to stress that teachers needed to gain primary technology skills in their
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instructional processes. They are of the view that teacherslWweuhost successful using

technology as a learning tool in vast domains of knowledge where they might not be
experts, but mi ght be able to fAmodel t heir
phenomena they do not understand or questions they cann& anéw ( J onas s en, Pe

Wilson 1999, p. 22).

The constructivist approach to teaching with ICTs, by itself, is not all that teachers should
consider when seekingnproving their ICT teaching skills. Accordingly, a good teacher
should contextualise his dgsied lesson, and allow students to learn by using various
resources, whether electronic or print to answer questions, allowing students to draw their
own conclusions about the relevance or utility of the information presented by the
teacher; hece Resourc8ased Learning. Resourbased learning is one type of
constructivist pedagogical theory. It may be described as a constructivist approach
incorporating valuable instructional strategies that should be considered in the
professional discussion of the development of pedagogy of teaching. The need to be
conversant with basic resources exists for all educators. Because teachers select content
and mode of delivery, such instruction is more aptly deemed resbaseel instruction
(Doiron & Davies, 1998), a pedagogy that is more teachetred. Resourdeased
learning is predicated upon the principle that individual learners will be drawn to the
media and content which best match their own processing skills and learning styles
(Farmer, 1999). The learning focus shifts from teachers using resources to facilitate
instruction, to students directing the choice of resources. When the constructivist educator

uses resourebased learning, instruction is teacipdainned, but studemtirected These

Literature Review 34



developmental stages must be modelled and practiced in a more conducive environment

before their use.

Resource Based Learning (RBLE) suggests that #werdourtypes of tools: searching,
processing, manipulating, and communicating. Web seamgines such as Yahoo®,
Google®, and AltaVista®, are listed as engines that offer the learner links to a broad
range of resources, enabling access to primary and secondary sources in a variety of
formats. Tools enable learners to organise and present tia#rsianding in concrete
ways (Jonassen & Reeves, 1996). When Quinlan, (1997) states that digital information
systems such as the web continue to influence both the availability and use of resources;
Jonassen & Reeve§]996) further add that that toolsadibe learners to organise and
present their understanding in concrete ways. The review of literature reminds us that
educator training plays an important part in supporting the use of technology in the
classroom, and therefore should be well structured), la® given high priority in
education circles (Amburgey, 2001Burns (2002) As quoted a teacher proposed
heuristic for ICT professional teacher development and implementation isoté

African context October 2012, volume 11 Issuge afrees and addthat the sharing of
experiences, discussion of the use of specific instructional approaches or/and software
within the classroom, and training embedded in-liéalcontents allow teachers to

experience PTD as enjoyable and useful.

Critics of condructivist theay and pradice raise the fear that, when studentsstructure
their own learning in constrictivism, the result is trivial, rather thanrigorous (Brooks &

GrennonBrooks, 1999. Others condemn the constructivist method by pointing outthatit
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only works with older, very matue students.Prensky (200B) is critical of these
construetivist critics, saying that they are preparing studentsfor the past, not for the

future.

2.6 Key factors that seem to influence the effectiveness of ICT integration

2.6.1 Managers

The willingness of managers to make theadjusments needed for ICTs to happen is an
important factor in rationalising the effectiveness of ICT integration. Some researchers
attempt to describe the way in which the conflict between technology integration and
school administrators, which emerges in spite of what is consicerable willingness to
acommodate technology integration, may beresolved. Miles (1983) proposedthat sound
relationshipsbetween administrators and teachers shouldbe nurtwed and should belear
and supportive, so that the pressues and stressesof integrating somethng new may be
managed as a team. Vanderlinde, van Braak and Hermang2009 also note thathanges
should bemade to the way in which an ICT school is organised, following therulesand
regulationsas laid downin the ICT policy. Sherry and Gibson(2002, recognisethe same
need,and encourage the e of taila-made professonal development to address ifThese
perspedives urge one, beaing this conflict in mind, to include not only the teacher as
participant in training, but also the senior managementteams (SMTs) in embracing the

training intervention.
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2.6.2 Influence of a School ICT policy on Technology Integration

According to Gudmundsdott{2010) none of the schools in South Africa had any perfect
formal plan or training program for newcomers (teachers) in terms of how to use the
computers with the learners for curriculum delivery which clearly point to the absence of

ICT policy known for a@dressing this challenge.

In asimilar way, the question of ICT policy impact on integration daes notredly receive
the attention it deserves in a <hod. The research studes provide rich matria on
technology integration and how it shouldbe achieved, but, curioudy, not much is said
about the influence of a school ICT policy on technology integration. A review of the
literature reveals that one of the necessary condtionsfor ICT integration at the school
level is fihaving a shared vison and ICT polcy pland (Hew & Brush, 20073. This
condition described here as ICT policy planning has recently gained attention from botha
research perspedive (Fishman & Zhang, 2003) and a policy perspective (Zhao &
Conway, 2001). However, not much is known aboutthe way in which schools can
develop their local ICT policy capadty, or how to establishan ICT policy plan. For
researchers such as Fishman and Zhang andvan Braak, (2003, Frazier & Bailey,

(2004) and Baylor & Ritchie, (2002) a schod-based ICT policy plan is situated within
the deegper definition of ICT policy plannng, and is defined as a comprehensive school
document, containhg a variety of strategic and operational elements concerning the
integration of ICT in teaching and learning. They view the policy plan as the overall
philosofhy of ICT use; and exploreways in which ICT will improve teaching and
learning and ad as a blueprint for the sequence of events a school hopes to achieve. They

suggest that the contentof an ICT policy planshould refer to the schod G expedations,
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goals, and adions concerning the integration of ICT in educaion. Van Braak, (2003)
further suggests that it should include elements such as vision building, professonal
development, ICT curricula, and ICT plannng and evaluation. Additionaly, Gulbahar

(2007) notesthat an ICT policy plan is thus not only about hardware and Internet

conredions, but particularly about how ICT is integrated within the instructional
programme. The Draft White Paper on eEducation(Department ofEducation, R04)
suggests that aschool ICT policy shouldbe participative. It should fully engage with
teaching and learning and should includeequitable resouice alocation. Other policy
suggestions are the importanaef regular and effective accessto ICTs by al fiend-useas
(learners, teachers, managers and administrators)o (Department of Education, 2008,
22). Another policy pointemphasises the creation of a fistardard of teacher development,

content, conredivity and implementation mechanismo (Department of Educatior?004,

p. 23.

ICT policy planning and the establisiment of a schod-based ICT policy plan can clearly
ad as alever for swcesdul ICT integration (Vanderlinde et al., 2009. In this
context, Bryderup and Kowalski (2002) argue that creating an ICT policy plan is a
crucial step tovard the practicd implementtion of the integrateduseof ICTs. Gilbahar
(2007) staes thatICT policy planning is away of solving problems thatemergesduring
the ICT integration process. Baylor and Ritchie (20®) indicate that schoolswhich are
sweeessful inintegrating ICTs are often guided by an ICT plan. Similarly, Tondeur,
Van Kea, van Braak, and Vacke (2008) found that teachers in schoolswith an explicit

ICT policy plan thatemphasises shaed goals tend to usdCTs more regularly in ther

Literature Review 38



classrooms.

In order to be sucessul, an ICT plan:

U should be grounded in a shared vision of teaching and learning on the one hand, and
ICT integration on the other hand (Fishman & Pinkard, 2001; Lim, ChaiCduxichill

2011);

U must be related to particular curriculum content and the enhancement of student

leaming (Staples, Pugach, and Him2305 in Hew & Brush, 2007);

U mustbe frequently updated (Fishman & Pinkard, 2001), following the evaluation and
monitoring of the implementation of the plan; and

U shouldbe jointly constructed.

ICT policy planning requires collaboration (Fishman & Pinkard, 2001). When teachers
participate in theprocessof policy planning and decision-making, they can become aware
of the content of the ICT policy plan. Goals must be shared, and teachers must be
involved in determining the means of attaining these goals (Picciano, 2006; Tondeur,
Van Keer, van Braak and Vacke 2008. Vanderlinde, Braak and Dexter (2011)in their
study, describe the contentof ICT policy in five ICT-related poicy domains:
U ICT vision development (the establishment of a sciasled vision of ICTntegration,

l inking the vision of I CT to the school 6s
U FinanciallCT policy;
U | CT paticy concerning the infrastructure (practical organisation of the ICT
infrastructure, hardware and software issues);

U | C Tdordtinuing professional development policy (the management of i€ldted
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professional development activities, the organisation of sdves#d ICT irservice
training courses); and
0 ICT curriculum poliy (management and implementation of ICT for teachind a
learning).
Some may argue that there is no nead for an ICT integration policy: a policy may limit
creativity of individual teachers, or their freedom to choosewhatever ICT training they
wish. However, a soundpolicy would addressthe required ICT expedations,so that the

provision oftraining can bemathed tothese.

2.7 Summary of the Chapter

This chapter highlighted technology training intervention as having the potentialto give
teachers new strategies and methodsin asssting them tomeet the diverse needs of all
learners. Literature further reveds that teachers who receive training which includes
future follow-up sessons, are likely to use technology for teaching and learning.
Although research studes in edeaion show that the effectiveness oftechnology can help
studentlearning, its useis generally affeded by certain barriers, some of which may be
overcome by training intervention and the establshment of a schod-based ICT policy.
The eview of the literature also suppots the importance of administrative supportin
minimising the barriers to technology integration (Ament-Shin, 2000;Baylor & Ritchie,
2002;Besdlel, 2004; Cradler, 2002; administrators are also now discowering that having
the technology available in the classoom does not guarantee that the technology is
integrated into daily classroomadivities. The confusion surounding the duration of eat

technology training session was aso discussd at length. Literature indicaes that
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programmes with a minimum of 14 hoursof professona development lead to posiive
and significant effects on studentachievement. Training mustfit the level of the teacher.
Teadters are at differentlevels of competence; the Iterature suggested the wse of Rider
and Wélliverd s(198) Instrwctional Transfamation to help teaders med this
requirement.

A review of the literature regarding the integration of technology into the classoom
suggests a need for a model, when attempting to design training for teachers. The model
reviewed was a technology-integration training model. In this model, the Iterature
identified a series of concrete conceptual knowledge, abilities orattitudes assocated with
technology integration. On the basis of this knowledge, theliterature defined six domains
of adion representing the areas that shouldbe targeted in technology-integration training
processes.The literature also raised a concern that the creation of ICT policy does not
enjoy the publicity it deserves in terms of techndogy integration, athough it can ad as a
lever for suwccessful ICT integration (Vanderlinde et al., 2009). The lterature went on to
suggest elements of successful ICT plans, and described the contentof ICT policy in five
ICT-related poicy domairs.

The literature review also contrasted constrictivist theay and behavioura theay. It
suggests that constuctivist theay has a direct influence on technology integration
becaise of its non-lineaity. Literature aso showed that, while teachers increase ther
confidence in using technology thraugh training, refledion and collaboration, they also
then integrate technology at a higher rate (Ballard, 2000 and Bianchi, 1996). However,
the assumption and conviction that studens who used computers and incorporated
constrictive strategies reported significantly higher scores than students who learn

mathematics relying only on computea-based drill-and-practice programmes, awaits
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empirical verification.

Thenext chapterdescribes the taining programme on which this research is based

Literature Review 42



CHAPTER 3. The Training Programme

The training programme was divided into two phases: the five-day training coursefor
teachers, in which they designed a lessonthat integrated technology (Phasel), and an
evaluation sesson (Phase 2) in which teachers delivered the lessorto their learners. The
lesson plan template is attached as Appendix A. The five-day training took place
during theJuy school holidays in 2011;and the evaluation sesson followed in term 3 of
that yea. More than 300 hundred teachers from four districts of KwaZulu-Natal
Department of Educaion had already been trained in computer literacy. As this training
intervention has brought someof them up to level three (Integration) on Rieber and
Welliverd $1989) ingructional transfarmation model, a certain number of teachers was
consicered eligible for ths programme; which amed to help them achieve the highest
level five (Evolution) of the sime model. However, because of the limited number of
computes available with aacessto Internet at the training venue, and becausethey are
part of the current ICT Solution Project by the MEC for education in KwaZulu-Natal,

only 22 educaors could be acaommodated; allowng ead teacher adedicated computer.

3.1 Phase 1 (July school holidays)
The training programme othewise known as phase one, strangly focuses on integration
and collaborativelearning It was here wlere | wanted to see whether my training
programme demonstated what | think was a good training programme, following the

dictates of the literature. | was aware that the training would not provide the proof of
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whetherteacdhers can collaborate or integrate. For me to make suchclaim it was neessay
that | combined two data; one from the training programme; and the other from the
obsevation schedule. In this section | was checking the perfection of what the training
programme did against what | intended it to do. The ealy stages focused on introducing
thetheay on which thelessondesign was to be based; and the toadls to which participants
would have access. It suppored the teadchers in developing a constuctivist lessonwhich
integrated the use of technology. During this phase, al participants were given a file
which contaired the material that they were going to useover the five days of training.
Although some of the writers discussd in the literature review Hawkins & MadMillan,

(1993; Kinnaman, (1990; Shelton &Jones(1996; & Harvey and Purnell, (1995) say
that teacher development should focus on long-term professonal development adivities,
the useof shortterm training such as mine is supported by the view that a minimum of
14 hoursof professonal development can lead to posiive and significant effects on

studentachievement Davidson;Fields & Yang, 2009.

My training focus emphassed constrictivism as a good approach for technology
integration, becauseit supportscooperative learning. This type of learning occurs within
the context of exploration and discowry. Constrictivists point to the creation of
instructional environments that are studeticentred and studentlireded. Bedker (2000)
staes that teachers must adapt their teadching styles when using ICTs in lessors, soas to
adopt a more constrictive approadh. In order to exemplify what is entailed in a
constrictivist approach, | usedthis approah throughout the 5 days of training. In this
regard, | encouraged participantsto create ther own questions, to shae thesein small

groups, and to develop technology-enhanced les®ns incollaborative teams.
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In this first ptase, teachers ugd thelesson émplate povided Appendix A) to:
U Developa complete lesson;
U Designlearning opportunities that apply technology;
U ldentify and locate technology resources, evaluating them for accuracguaadility
for their lessons; and
U Planstrategies to manage student learning in a technology enhanced environment. The

activities of each day are described below:

On day onre, the emphasis was on ensuring that teachers were competentin the hardware
and software to be used, as dictated by my literature review. On days one and two,
teachers developed their lessonplans, and stored them intheir portfolio folder for the
duration of thetraining. They modified their lessonsif and when necessary for the rest of
the week They were collecting information online brainstorming and viewing and
discussing presentations in an effort to design a tednology-integrated lesson. In
developing thelessonplan, they worked in groups. | gave them information on how to

create learner multimedia presentations,and how to view sample presentationsonline.

Towards the end of day one and during day two and half of day three, | facilitated the
processes of collaboration, integrating technology into the curriculum. | illustrated the
effective use of tdmology with learners, and discussed ways in which to provide
learners with Internet access. For the rest of day three of the training, the teachers created
and assessed learner sample multimedia presentations; and created tools with which to
as®ss multimedia presentations. On day four, | focused my attention on the way in which

they collaborated in implementing methods of teaching that emphasised independent
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work by learners. | checked their method of integrating technology into the grade they
teach; and the way in which they intended to support their learners in using technology for
their schoolwork; assisting them when necessary. Ways of ensuring that learners focus on
learning outcomes when using multimedia, Internet safety, and guidelinpshitshing

learner work were also discussed Teachersfamiliarised themselves withvays of
creating scaffolds with which to support their learners. They learnt to manage, store and
access learner computer files. Techniques on how to locate Internet resources that offer
professional development; academic pricing, and freeware for tsaghae discussed on

these days. Day four also examined ways of using and managing leamsgl ¢rojects,
revision of lesson plans, learner samples and support material. We discussed best
practices for managing learner use of computerisitadp aetting; teachers later prepared

portfolios for showcasing on day five of this course.

On day five, participants were required to showcase their developed lessons. Peers and
the facilitator then observed and critiqued each individual, to establisthertthe lesson
designed had effectively integrated technology. The showcase feedback form with the
criteria used to assess whether the lesson designed showed effective integration of ICT, is

attached a#\ppendx B.

Upon completion of this training progmme, teachers were required to return to their
schools, consider changes made in their lessons developed during the last day of the
training, and prepare the revised lessons for teaching during the evaluation session when |
visited them (Phase 2) in terBhof that year. The responses to the showcase feedback
forms were taken by teachers to their respective schools. The responses provided during

the showcase should help to improve the lessons they develop before the evaluation
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session takes place. Most iorgantly, | wished to check whether they had had exposure,

and whether that would translate into changed pedagogy during my observation schedule.

3.2 Phase2 (September school holidys)

During this phase teachers refined and then taught their learners the lessonthey had
developedduring the training sesson. They were expeded to usethe information on the
showcase feedback form provided on day 5 of phasel to help them in this process. As
ICT integration was a rew concept to most of the participants, | fet thatit was important
to provide time for teachers to prepare for the evaluation sesson, and to try some toals
and techniquesfrom the training sesson usedin their schools before the lessonswere
evauated. This approach was necessary in order to reduce delays during the evaluation

sesson, and toincrease the chances of obtining sufficient data.

The revised lessons to be taught to learners during the evaluation session were the
extension of the training process, combined wvdtlygestions from the showcase
feedback. Teachers were exposed to a range of teaching strategies in phase one and
experienced collaboration and integration. The second phase was designed to help me
evaluate the success or failure of my programme oretimegortant design elements. In

addition, observation schedules of these revised lessons, together with questionnaires,
teachersdé6 and | earnersb6é interview provided

This is discussed more fully in Chapter 4.

The next chapter is the methodobgy section. It describes the @sign, participants,
instruments ormeasures, data colledion and analysis procedures.
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CHAPTER 4. Methodology

4.1 Introduction

Chapter Four pesents an acwount of the esearch design and data-colledion
methodsemployed to gatherdata thathelp answer the key reseach question of this study.
Henning et a. (2004, p.146) assets thatthe furction of a research design is to ensure that
the il dence obtaired enables the researcher to answer the initial reseach question as
unambiguoudy as posgbled. In this chapter, | aso describe the characteristics of the
participants from whom information was gathered, and provide information on the
number of participants and the way in which they were selected for the study. The
chapter concludes with a discussionon the merits and limitations of the data-collection
instruments, and the challenges | encounteed during the data-colledion process. The
nature of any research design is such thatit cannot be pesented as a rigid, unchanging
set of procedures for data colledion. Coningencies often occur during the data-
colledion process, as in the nature of any research activity. These often force the
reseacher to respondto the dictates of the circumstances, provided these offer
oppatunities that further enrich the study. According to Yin (1994, p.19), the reseach
design isfi maction plan for getting from here to there, where i &re @s an initial set of
guestionsto be answered, and fithered is some set of (conclusions) answer s |.share these
sentimentsin my research question which is: Does my tedhnology-training intervention
enable teadchers to design and implement a lessonin which technology is effectively

integrated? The data | gathered was intended to helpme find an answer to my question.
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4.2 Research Paradigm

The research approach chosenfor this study is qualitative rather than quantitative. A
qualitative appraach seemed suitable for this research, since the primary aim was not to
count and statsticdly quantify the responsesof participants, but to understand and
interpret their responses.Unlike quantitative approahes, qualitative approaches are
classified as nornumeic. Itisin this context thatdata was collededto a large extentin
the fam of words ratherthannumbers. Keohane, King and Verba (199, p. 5) do indicae
thatfithe difference has been overemphasised by author®, but thatin same research it is
impossble to employ a single approach (Bogdan & Biklen, 2003; Biesta& Burbules,
2003. For this reason,when the need arose,| did includesame quantitative data gathered
by means of the pos$-training questionraire, but in so doing, | did not suggest that
my study was quantitative. Colon, Taylor & Willis (2000) notethat qualitative research
techniquesoften rey on observation to colled unique data about the problem under
study. They further stpulate that quilitative reseach uswlly consists of three

components:

U Datag which can comefrom various souces;
U Analytic or interpretive procedures that are usedto arrive at findings or theories;
and

u Written and verbal reports.

Since the intention and emphasis of this reseach was obsevation andlooking closdy at
people's wads, actions and records, in order to discover patterns which emerged from

interviewing and providing questionraires; it becane evident to me that quaitative
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reseach techniqueswere going to hdp me contextualise my findings, and reagnise the

value and depth of theindividual content. The research reported on here, did not work
from behavioural or information processing theories of learning, but stressed a subjectivist
approach tostudying social phenomena; and attached importance to a range of research
techniques focusing mainly on qualitative analysis, e.g. interviews, participant observation,

and accounts of individuals.

Dash (2005) mentions two main research paradigms: pesitivthe ‘traditional’ research

paradigm, which is essentially quantitative and the 'interpretivist' research paradigm which

i's essentially qualitative. As a researcher
training intervention assisted educators msigning and implementing a technolegy

enhanced lesson. The appropriate research paradigm in my study is therefore interpretivist

in nature. | justify my decision to use qualitative inquiry as opposed to quantitative

methods as follows: | wished to exploeend wunder stand participant
perceptions of the application following my research question: Does my technology

training intervention enable teachers to design and implement a lesson in which technology

is effectively integrated?

4.3 Research Design
For the purposes of this study, | deddedto usea case study. In Merriambé s &, .19)9
words: fia case study is employed to gain an in-depth understanding of the situation and
meaning involvedo. For Creswell (199, p. 12), a casestuwdy is fia single person, program,
event, process, ingtitution, organisation,soda group or phenomenonbeing investigated

within a speified time frame, using a combination of apprgoriate data colledion
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deviceso. This is a method, according to Tellis (1997) that has been employed in varied
sodological studes. The most attractive aspect of this reseach design is the process

rather thanthe outcane; the contet rather than a specific variable; discovery, rather than
confirmation. The choice of case design wiasrefore appropriate for my study, for it

Al nvol ve d-degte da@ calleetidn invalving multiple sources of information rich

in contexto (Creswell, 1998, p.61). The case
participated in the training pgeamme, using the technology resources provided by the
Department of Education, and their learners. The dynamic interaction between
technology and school education, learners and school management teams (SMTS)
was investigatd by listening to individual perceptions and accounts during the course
of the training intervention and after the training during the evaluation session. A qualitative
approach was rendered useful because this is best suited for analysing castailddta in

order to frame issues and formulate emerging themes.

4.4 Selection of the Samples of Teachers and Learners

4.4.1 Population

The population, also referred to as a universe, is described by both Strydom and DeVos

(1998, p. 190) and Strydomnd Venter (2002, p.198), as nal
possess the attributes in which the researct
who were using technology to enhance teaching and learning, who had had prior exposure

to technolog use, and who met the criteria as stipulatedemel 3 (Integration) of the

Rieb e r and We ltbnalvtransférmatioh maedel r(Fbec and Welliver, 1989).

They were also part of the ICT Solution Pilot Project. Strydom et al. (2002, p.198) further

point out that the populationint he context of empirical rese:;
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individuals who possess the specific charact
(1996, p.12) added that @Athe population is a
the 300 teachers had been trained, and the sample was the small number, 22, taken from the

population of 300.

4.4.2 Boundary of Sample and Sampling Frame

A sample $ a small part of the population. It is the element of the population that is
considered for inclusion in the study. A sal
and organization unitso (Strydom andte DeVos,
population or a subset of the population that is used to gain information on the entire
population (Henry, 1998). The sample chosen is 22 teachers of the possible 300, who

had the required level of competence.

4.4.3 Selection of Teachers

As mentioned, this studyset out to discower whether my technology training intervention
enabled teachers to design and implementa lessonn which technology was effedively
integrated. | have been involved in computerliteracy training for teaders over the past
three yeas. At least 300 teachers have been trained in pure computer Iteracy. | noticed
that, althoughdaders might be good at computer literacy that did not necessarily mean
that they could integrate technology effectively into their teachBejng at a certain level,
level3 integration on Rieber and Weliverd s1989 Instrictional Transformation
Mode was the first of the criteria usedas an entrance requirement to this training

intervention. The computer literacy training intervention normelly lasts for three days
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and takes place in one of the Department of Educationé computer labs, because some

schools do not have this facility. In some cases, even when there is such a facility, the
operating system is too old to help the teachers. Foirésng intervention, a sample of

22 teachers of the 300 was chosen. These were Natural Science, Technology, Maths and
Language teachers spread across Intermediate and Senior Phases. Some of these teachers
were only classroom teachers while others al$d im®re senior positions in their school,

such as head of department, deputy principal or principal. The participating teachers were
selected fom four different districts (uMlazi, Pinetown, uThungulu andujGhese are

the districts that are under my card responsibility in terms of teacher development

activities. The last criterion was that four schools (from which some of the teachers came)
chosen for my Phase2 evaluation session are part of Kwéralia al 6 s MEC f o
Educati onds | CTct ShellQT Solugon pilpt prbjexiiroviges 16T basic

classroom equipment to schools, and requires teachers to be trained on use of these
gadgets. Teachers had had access to computers at sehdblad also been trained in

computer literacy which had translated to level 3 Integrationieb Br and Wel | i ve
1989 scale. Computers with access to Internet influenced the restriction to only 22
participants. The map with all 12 districts, together hibse included in the sample, is

attached as Appendix C. Table 1 below provides information on participants.
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Participants | Category 3 | Category 2 | Category 1 | Total
Female 5 = 4 17
Males = 3 0 5
Primcipals

Male 1 1
Female 2 2
Deputy Principals:

Male (] (] (] (]
Female 1 [0 [} 1
Heads OF Departmeants

hale i 1
Femalea 1 4 5
Teachers

Male i p] (] 3
Female 2 3 4 L=

Table 1 Gender and post level of participating teachers

4.4.4 Selection of the Learners

Learners from Grades 10-12 are excluded from taking Computer Literacy as a subgct,
becaise they take subjects cdled Computer Application Technology (CAT) and
Information Tedhnology (IT). Therefore, in this study, learners were selected only from
the Intermediate and Senior Phases. There were 82 learners spread across four schools
fromwhich al 22 teachers came. Thislearner selection was essentidly for the evaluation

sesson in term 3 of the school cdendar. All theselearnersbelong to schools which are
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part of the ICT Solution Pilot Projed, as mentionedabove,and are also in the process of
nurturing the development of learner ICT competence in the context of educaional useof
ICT as atodl. At school number one there were 20 computer classlearners; at school
number two, 20 lerners; at school nuber three, 20 learners;and at school number four,
22 learners. These learners were competent in basic word processing, spread sheet
skills, e-mail skills and web search techniques.The sixlearners glected were also part of
the facus group interview, in which | took the first two volunteas from three schods.

Table 2 below shows learners and schools selected:

School Number of learners in class
1 20
2 20
3 20
4 22

Table 2 Numbers of learners selected for my sample

4.5 Data-Collection Techniques and tools

Data-collection techniques rely on many sources. Yin (1994) identifies documentation,
archival records; interviews, direct obsevations, participant obsevation, and physical
artefads. | opted for obsevation andinterviews as data-colledion techniques becausef
their potential to provide the richest ddtaonductedneteacher So@usgroupinterview,
and one focus group interview with learners, becaise eviderce of experience and
knowledge can easily be missed when only quantitative methodsare used Morse and
Richards 2002. Thesewere smi-structured interviews becauseaccording to Morse and

Richards (20(2), open-ended questions allow an individual time and space in which to
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discuss prceptions and knowledge. The inclusion of these iterviews was an attempt to

make meaning from indvidual acountsand experiences. The tools used to collect data
were an observation schedule (Appendix D), an interview schedule for each of the two
semi-structured interviews (Appendix E and Appendix F and a questionnaire(épp

G)

| will now discuss these techniques and tools in more detalil.

45.1 Observation

| employed obsevation as a data-gathering technique during bothphases of the training,
in the adual training sessons and the lessonevaluation. During the training sesson my
observation was covert because of its benefits. In covert observation, people are more
likely to behave returaly as they do not know that they are being obsrved. Taylor-
Powell & Stede (199%) further point out that observation provides the opportunity to
document adivities, behaviour and physical aspeds, without having to depend upon
peoples willingness and ability to respondto questions.| aso gathered information as
a facilitator; 1 collected and recorded as much information as paossible. During the
training | assumed the roles of participant, obsever and fadlitator. The fadlitator chedks
thetraining pace, whethertechniques are working and sunmarises periodicdly, and at the
end of lesson (Cyr and Haskell 2007)Both obsevation and facilitation roles began from
day one and extenced to the last day of the training. During the ealy stages of the
training my role was that of interacting with participants, and explaining certain concepts,

sincethis exercisewas different from computerliteracy exercise.
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What wasobserved

During the first phase of the training | observed the process of developing the lesson,

which took place over the entire 5 days of training; the preparation and the showcasing of

the lesson for critique arqeer review. While teachers were working, | observed how they
integrated ICT into the lesson they were developing, and how they applied
knowledge and skills gained during the course of the workshop. Data were further
collected by recognising@ n d noting t he teacher so beha
evaluation session. Creswell (2003) suggests that an observational protocol for recording
should be used. To record my observations | thus used a single page with a dividing line

down themiddle to separate what | observed, as webdoable to make my notes. The
observation during the training sesswas notnecessarilyfor datacollection purposes.

Al | 22 teacher s6 | es s odusng tivetnaieng pessepbecang e d and
everyone was supposed to take a lesson back to school and use it as a stepping stone to

designing their normal daily ICT lessons in their respective schools.

The second phase (in term 3) of my observation was the teaching of the revised lessons to
learrers at school. Two teachers excused themselves from partigipatthis session,
because they had other pressing commitments; hence the number dropped to 2D These
teachers were the same teachers who had been part of the first session. FrompHis gro
selected 6 teachers for my interview, because these six form part of the current ICT
Solution Project for the MEC of Education in KwaZ«Niatal. The project has provided

the schools with data projectors, desktop computers, laptops and interacteieoatus.

To allow the teachers to collaborate effectively, 4 schools which were within close
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proximity to each other, were included, divided into 4 groups of 5, each group to present
one lesson. | therefore observed 4 lessons. This observation wamtimeiation of what
had transpired from the training session. It had the effect of allowinigp makea claim
about mytraining intervention. As an observel recorded thdollowing activities using

the check boxes and written notes:

Classorganization and how students were working: | wanted tosee whether learners
were working alone or collaboratively, in pairs or as a wholeclass.The expedation was
that the teachers shouldbe able to use grouping in a flexible way, so as to take advantage

of the particular lessonand technology available.

Teacher role, what this was: | recorded whether the teacher was direding learning,
and whether he orshe did most or all of the talking.

Studentsd use of research tools: Considring whether they gather information from
internet seach engines and internet websites. To ®e whether studentsused tednology
research toadls to locate information inde@ndently or collaboratively; and to discoer

whetherstudentsselected infamation undethe acherds guidance

During theevaluation sesson | usedthe observatiorrerding shest shovn in (Appendix
D) to record my observations. This obsevation schedule centred on discowering whether
the lesson dsigned disgayed the necessary processesof collaboration and effedive

integration of ICT.
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45.2 Interviews

4.5.2.1 Focus Group Interviews (Teachers)

In addition to obgrvation, |used aninterview as a meansof colledingd ata. Thisis in
kegping with the view of Bogdan and Biklen (2003), thatinterviews may be used either
as the primary strategy for data colledion, or in conjunction with obsevation,
document analysis, or other techniques. McMillan and Schumacher (2010) are of the
view that a variation of an interview is the focus-group irterview. A focus group alows
the researcher to collect qualitative datdowever, uniike interviews in which data is
colleded by one-onone interactions, focus groups povide dita abouta researcherés
topic through small group discussbns. Focus groups kecame an excdlent method of
obtaining opinions on programmes and the research topic. The focus group alows the
responants to interact with the reseaccher in a socel way (Holstein & Guhkrium 2003).
Babbie (1998, p. 248) attests to the fiuse of focus group that it helps to bring out
aspects that the research may not obtain from interviews with individs@dnegn t s o .
Merriam (1998) further adds that docus group interviewesuls in arich and hoistic

description of a phenomenon dfering insight.

In my research, | used an interview schedule (see Appendix E for teachéppamdtlix
F for learners). HesgRiber and Leavy(2006, p. 126) describe an interview schedule as

Afa set of topical areas and questions that

intention of the schedule | selected was to organise and highlight key areas which |
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needed to explore regardingethmpact of technology after the training intervention.
Creswel | (1998, p . 123) mentions t hat t he
conduct i ntervi ewso. The g eirdarviewsewere e ns ur e
conducted in a agovenient location with some degree of privacy. A conference room in

one of the districts was an appropriptace at which to conduct focgsoup discussions.

Because of its situation it was quiet, and free from any form of interruption. The focus
groupdiscussions took place after the completion of the evaluation sessions. | outlined the
purpose and format of the discussion at the beginning of the session in order ® set th

group at ease. | held a focgsoup discussion which had targeted six teachdrese

schools had received ICT equipment, as outlined in the Kwadaut al 6 s MEC f o
Education ICT Solution pilot project. These were the same teachers who were part of the
training programme. As a researcher, | facilitated the discussipodigg the folbwing

guestions

U Did you feel that you gained knowledge of how to integrate ICTs into your
practice?

U What aspects of training doyou fed helped you mostto desgn and implement
the lesson?

i Do you feel your pedagogy has changed as a result of this training? If so,

why?

The intention was to establish whether my training intervention would assist teadhers in
plannng and implementing a lessonin which ICT was effedively integrated. The
protocol suggested by Creswell (2003, p.190), where an interview protocol includes a

fiheading, instruction and key research questiono, was adopted. Thisincluded having
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freedom to choosethe sequence and wording of the questionsas the interview progressed
(McMillan and Schumacher1989). During thesefocus group discussios, | alowed the
flow of ideas, soas to allow participantsto provide as much information as possble. This
was important in the study becauseit enabled me to draw conclusions as dictated by my
main research question. | also usedprobing techniquesto solicit views, ideas, and other

information.

4522 Learners6 Focus Group Interview

Thesix learners slectedfor an interview belonged to £hools whth were aso registered
onthe ME C dGT Solution pilot project. | had an interview with learners during theday
after the evaluation sessions. The learner sdisaussons were ot compulsay; however,

they were encouraged to contribute. Thelearnersdinterview question wes:

Do you fedl your learning was improved by the integration of ICT?
According to Patton (1990, p. 348) fia tape recorder is indispensbled. | recorded the

teacher s @us @raup interview discussionsin response td.incoln and Gubad s (198 5)
caution, | also made noteausing pen and paper in case of technical failure. The teacher s 6

and lear n efoces §roup discussios were transaibed verbatim and analysed.

4.5.2.3 Questionnaire

A third mode of data colledion was a aqestionraire which was given to teachers to
complete after the training sesson. (See Appendix G). Unlike the showcase

feedback form (See Appendix B), which was aso given to teachers on the last day of
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the training, to alow them to return to their schools and use resporses given to
strengthen their developed lesson bfore the evaluation ssson took place the
guestionnairavas strictly for dataolledion. Using the pod-training questionraire, |
wanted to evaluate whether the teachers receved the opportunty to pradice
collaboration, experiencing collaborative learning and integration. The questionreire
took the participants twenty to twenty-five minutes to complete. | persordly ensued

thatall twenty-two forms were colleded, in order to guaranteea goodreturn.

The related literature on the effects of the post-training evaluation is consistent. It
emphasises that measuiing the training effectiveness through evauation underpins fithe
suaess of any organisatio n @Philips, 1997, p.40); Sheppard, 1999 & Stone and
Watson, 1999. Stone & Watson (199) focus on pod-training evauation as samething
that providesanswers to the guestionsof fido we implement or repea a program or not?o
and fif so, what modificaions should be made® Consistentwith the view that these
guestionsare important, Pearlstein, (2008)found that for evaluationto yield good results,
it is essentialto word the question corredly. Pealstein (2008) regards asking sveral
guestions and deading what to do with the answers as the wrong way to evauate, as
oppo=d to thinking outquestionsthatthe researcher needsto answer, and identifying the

information neded to answer thosequestionsappropriately.

The pog-training questonraire was administeed to teachers immediately after the
training sesson. As stated above, of the 22 teachers eligible for completing the
questionraire, 22 returned the questonnare. Teadhers were asked to complete the
questionraire without collaborating with colleagues. Teachers recaved identica

questionraires. The core of eah question was used to compare pre- and pog-
Methodology 62



implementation questionraire scores. | use the term core, because the comparison also
provided me with oneway in which to evaluate how strong the design elements included
in the pogramme was perceived to be. This is what will be discussd at length in the

following chapter.

In addition to questions which provided comparisons, there were three other questions
that appeaed in the pog-training questonraire (questons 1, 3 and 4). These were
guestions on opinions, which aso focusedon important elementsto be included in the
ICT training intervention. For example, one question askedteachers to choosethe areas
(due to their involvement in my training intervention) that they felt described the
technology intervention in which they had participated. Such data provided the
oppatunities to evaluate whether there were weak areas or elements that needed

strengthening before the lessonevaluation.

| choseboth open and closed questions oy questionnaire becaysaccordingo Miller
(2011, both closed and open questions are appropnatéferent contexts, and provide
different kinds of information. Stacey (196&Jids that closed questioase those where
alternative replies are known, while opended questions are those which explore a

process.

With al this inmind, | gathered as much data as possble, which would presumably, after
the intervention, respand to my main research question: Does my technology-training
integration enable teachers to design and implement a lessonin which technology is

effectively integrated?

Methodology 63



4.6 Data Analysis

Data analysis is the process of moving from raw data to evidence-based interpretations
thatare thefoundaion for a publishedreport (Creswell, 1998. In qualitative studes, the
goa of data analysis is to find themes, trends and similarities within the group that
explain the study (Gredf, 2002). De Vos (20®, p. 340) describes data anaysis as
a processof bringing fiorder, structure and meaning to the massof collected datad. In the
context of this study, data was analysed by using simple contentanalysis, as outlined by
(Strauss & Corbin, 1990 and 1998. Simple content analysis is a techniqueof gathering
and analysing the content of a text, where contentrefers to words, meanings, symbds,
ideas and themes that can be communicated (Neuman, 2000. The orderly stepsusedfor
analysis were those outlined in (Lincoln and Guba 198). All data, including thatfrom
interviews, participant obsevations, and the post-training questionraire, were divided
into individual units consistng of complete thoughts. The data was then coded. Orce
coded, theseindividual units of data were analysed and groupedby caegory. Each
caegory was assgned a label, thereby distinguishing different caegories This will be

thoraughly described in the next chepter.

4.7 Methodological Norms

Various means of data colledion, which included obsevation, interviews, and a
questionraire, were usedto colled data. Thesame sources were usedto measue the
reliability and validity of the study. Without having to entertain the debate on reliability
and validity, where the literature indicates the reliability and validity being rooted in a

posiivist perspedive, and advising that this should be redefined for their usein a
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naturalistic approah (Golafshani,2003, as a reseacher | was only interestedin how

thesetwo impacted on he study.

4.7.1 Reliability

Durrheim (199) defines reiability as the dependability of a measurement instrument,
the extent to which the instrument yields the same iesults on repeated trial. Merriam
(1998, p. 206) further adds that rdiability is conceptualied in terms of how
reliable, acarate and predse the research todls or instruments are: fiwhether the results
are consistent with thecollected dt a Tootry to align the staly with reiability, the
research questions, which are oneof the important features of the reseach, as well as
interview questions,were peerreviewed, soas to counteract any level of ambiguity and
to ensure thatl was on the right track. For example, ae of the secondary reseach
guestions (which aspect of training do you feel helped you most to design and
implement the lessor?) and its expedation was made open to the participants. The
guestionson the feedbad form were used insomeof the interview questions. Given
the fact tha, when participants fed threaened, it becomes very difficult to solicit any
information; before they could be part of this study, participants were informed about
what to exped. Furthermore, they were allowed to expressthemselvesin the interviews

in any language with which they were conversant.
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4.7.2  Validity

Validity concerns the accuracy of the questons asked, the data colleded and the
explaretions offered. Generally, it relates to the fidata and the analysis used inthe
research 0 (Densmmbe, 2002 p.l00. Although some qualitative reseachers have
argued that the érm validity is not appli@ble to qulitative research, at the same time,
they have realised the neal for somekind of qualifying ched for their reseach. Creswell
& Miller, (2000) suggest that the validity is affected by the reseacherd gperception
of validity in the study and his or her choice of paradgm assumption. Researchers such
as Davies & Dodd (2002; Lincoln & Guba (1985); Sede (1999 and Sterbacka (2001)
have developedtheir own concepts of validity, and have diten generated or adoptedwhat
they consicer to be more appropriate terms, suchas quality, rigour, and trustworthiness. |
usedmultiple-data collection techniques(obsevation and interview),and a pod-training
guestionraire as an instrumentp allow triangulation of the findings. The faa that the
reeacher used svera methodsin obtaining data is an indication that the results could
be used as a yardsick to measure validity and accuracy. Triangulation allowed the
reseacher to adiieve a higher degree of validity, credibility, and research utlity

(Sarantakos,2005).

4.8 Ethical Considerations

4.8.1 Informed Consent

In order to prevent any form of harm to the participantsand to obviatebias, | upheld the
ethicd guidelinesthat sought to protect the study participants. According to Strydomet

al (20, p. 62), fe] thics are a set of moral principles that ae suggested by an
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individual or group, are subseqently widely accepted, and offer rules and behavioural
expedationsabout themost correct condwt towards experimental participants and
responants,employers, sponsorsand otherresearchers,asss t ant s anldordert udent s
to ensue that the reseacherd s@dions are deemed ethical, participants must provide
informed consent to participate (Henning et a., 2004). Strydom et al argue that
participantsd  irnmedl @onset is required at two levels, namdy, the utilisation of
the research findings; their privacy, and sensttivity; and how these will be protected.
Participants were given a letter (Appendix H) in which the points below were made clea
to them. Conset forms stating thereason for condiwcting this researcch were signed by all

relevant stekeholders, including the onefor educators and for learner  goaents.

4.8.2 Risks

Paticipants were informedthat it was unlikely thatthey would experience any physicd,
psychological, or social risks. If they felt uncomfortable or experienced any problems
owing to participation in the project, they were free to withdraw at any time, without any

negative consejuences.

483 Participantsd rights

Paticipation in this study was voluntay, and participants were free to withdraw at any
time. Participation orwithdrawa was notgoing to affect any rightsto which participants

were entitled. Thisinformationis given in the content of theconseat form.
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4.8.4 Benefits

There would beno material benefit to teachers who participated in the project; however,
they would develop their competence in using ICTs in teaching. Current and future
studentswvere going to benefit from the insights they were to gain, and the district was to

benefit from their increased knowledge base.

4.8.5 Confidentiality

The participants were tdd thatno information about the research would be shaed outsde
of the research team and that the infemation that collectedfrom the research would be
kept confidential. Participation in the study was confidential, and al information was
written insuch amanner that participants could not be identifed. Both their first and last
names were replaced by psewonyms in the transcription, al notes,and the final report.
All video tpes and audi@pes were destroyed once the transaiption was complete. In the

interview, participants were referred to as respordents 1-6 and learner b, respectively.

4.8.6 Financial Implication

Paticipants would notincur any costs, norwould they receive any remuneration for their

participation inthe study.

4.9 Wits University Ethics Committee Approval (Appendix I)

The reseach proposal was reviewed and approved by WITS Uniersitys Ethics

Committee, whose task it is to ensurethat reseach participants are protected from harm.
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Should participants wish to find more about WITS University Ethics Committee, the
contact details shown kelow were provided

ADDRESS:

27 St. Andrews Road

Paktown

2193

TELEPHONE NUMBER: 011 7173359

Since South Africa hes 11 official languages, participants were allowed to express
themselves in a language with which they were conversant. They did just that, while
othes optedto code svitch now and then. | was comfortable with the developments

becausel am also well acquainted with their homelanguage (isiZulu).

4.10DoE Provincial Research Permission: (Appendix )

In the province of KwaZulu-Natal, any individual wishing to pursueany line of study
must seek permission from the Head of Department. They must complete an applicaion
form in which they outine their proposd research title, provide a brief proposl outline
and descriptionof their methodology including sampling procedures After | had
followed these pocedures, the Department of Education gave me pemission to conduct

the stuly.

4.11Summary of the Chapter

This chapter served to elucidate the manrer in which | designed and conduwcted the
research. Included inthis chapter was a description of the rticipants; data collection
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instruments; and the methodobgy thatwas usedwas also outlined. Chapter Five presents

and discusss the research findings from the data colledion of the obsevation, interviews

and pod-training questionraire. It thereafter presents and discusss my interpretation of
findings, as they relateto the research question thatunderpinsthis invedigation: Does my
technology-training intervention enable teachers to design and implement a lessonin

which technology is efectively integrated?
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CHAPTER 5. Presentation and Analysis of Data

5.1 INTRODUCTION

The aim of this chapter is to present the data that were gathered and which addressthe
main research question and the five secondary resach questionsstaed in Chapter One.
To analyse thedata | followed Straussand Cabi n 6 s0) heth@®f sample-content
anaysis. Lee and Fielding (2004, p. 533) suggest that data gathered from thefield in the
form of interviews and obsevation should be transaibed into textual form. Following
this advice, the data was transaibed exadly as expressedby the participants. There were
instances where the information needed translation, becauseme participantscode
switched during the interview. | took the transaibed data bad to them to verify whether
what was written was what they had said and meant. All participants agreed that | had

cgptured thar responsescairately.

5.2 Findings from each of datacollection instruments

5.2.1 Posttraining Questionnaire

As noted in Chapter Four, all teadchers were asked to complete the questonnraire
(Appendix G) at the end of the training programme, and al twenty-two participants
in the training did so. The questionnairavasdesignedo gaugeparticipan t \geds of
the value of the programme in helping them develop the knowledge and skills needed

independently to integrate ICTs effectively into their teaching practice The questionson
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the questionraire and the weighting of responseson each of the staements related to
each question are shavn in Tables3; 4; 5 and 6 below. Disausson isprovided after the
presentationof the dita related to each question. The questions are organised into four
topics. The first question looks at the technology training intervention in which the
teaders participated; the seaond question relates to teachersd realiness to undertake ICT
adivities the third is a rating of their ICT skills; and the fourth is a rating of their ability to
use ICT sKills in the clasgoom. | conducted analysis on the paost training gquestionnaire data,
because it also held comparisons. Such comparisons would bevaluable; asssting to support

conclusionsonthe main research question, once the trining was competed

Data collected from the first question is displayed in Table 3 below:

Question 1: To what extentdo thefollowing staements desribe the echnologytraining

intervention you participated n? In other words, how straly are these design elements

perceved to beincluded in the programme?

These were intended characteristics of the training programme There was strang focus
on integration and collaboration.This question asked participantsto describe the
technology training intervention they had participated in. In this section | was cheding the
match of what the training programme had accomplished against what | had intended to
achieve, because these elements are impottant. | wanted this information because it was

important that | equip teachers appropiately.
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Not at all Small Extent | Moderate Extent Great
Extent

Focused on integration 1 10 11
Provided teaching 14 2
strategies
lllustrated effective uses of 13 9
technology
Provided opportunities to 16 6
collaborate

Table 3 Responses to Question 1

Training Focused on I ntegration
In this question | looked at how teaders rated the staements given to them. 95% of
teachers said that the programme did focus on integration to at least a moderate extent,

while only 5% sid thatit focused onintegration only to a small extent.

This finding means that this element was recognised by teachers as being present in the
training programmeT his confirmed that | had included ths element in the programme. It
suggested thatteachers would have developed unérstanding and competernce in this area.
| had achieved my intention in terms of the design of thetraining programme; | hope that
teachers would have learnt something from it and that ths would $and themin good

stead in thefuture.

Provided Teaching Strategies
Even though data from this part of the question reveded that 63% of teachers (Moderate
Extent) viewed my training intervention as providing teaching strategies, only 37 %

consicered thatmy intervention did soto a greater extent.
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The questionnaire findings indicated that the teachers had more or less similar perceptions
about the intervention provision of teaching strategies. This was a good sign in that the
literature emphasisethat the training should demonstrate ICT teachstrgtegies for
improving teaching integration (Abuhmaid, 2011).This was an indication that teaching
strategies provided in the training intervention could lead to changes in the strategies
teacheremployed, such as teacher stamdlecturing; and the stegies could increase

the repertoire of these participants.

lllustrated Effective Uses of Technology

Teaders, who reported posiively, 59% (Moderate Exteni), thought that the training
intervention illustrated effective usesof technology; while 41 % consicered that the

training intervention illustrated effedive usesof technology (Grea Extent)

In this respect it seamned that my training programme had suaeeded in changing
teachersod perceptions; and | hoped that in future the classooms would be
transfamed into learning communities, making it fipossble for many more people to be
a part of the learning processin an open and continuing diabgue.0 (Riel, 1998 p. 9).
This change of behaviour was important in the ®nse thatchanged perception is a

postive characteristic and attribute of agood trining programme.
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Provided Opportunities to Collaborate

To acommodate the significant role of the compuer in the classpom there must be a
number of changes in the role of the teacher. The texcher must be a fecilitator of
cooperative learning, by involving studentsin real problem-solving. It is interesting to
note that73% (Moderate Extent) of the ¢achers were confident that the tmining
intervention provided oppatunities to collaborate. On the other hand, only 27% (Great

Extent) showed thatthetraining provided opportunitiesto collaborate.

Given the importance of collaboration in ICT integration | felt that this aspect was a
shortcoming in my intervention. If my intervention were to be replicaed, it would be

imperative for this aspect to recdve more attention.

Overdl, the responseshowed thatall but oneof the marticipants felt thatthe pogramme
had focusedon integration at least to a moderate extert; had providedteaching strategies
at least to a moderate extert; had illustrated the use of technology; and had provided
oppatunities to collaborate tothis extent. This suggeststhat, apart from one grsonwho
had responad that the programme had focusedon integration only to a small extent,

participants recognized as integral to the pogramme the key elementsaround which | had

designed it. The focus on integration was clearly strengthof the programme, with 11
responants of the 22 feeling thatto a great extentthatthis had been a focus. Although |

had attempted to build in oppatunities for collaboration, only 6 teachers felt that the
programme had done this to a grea extent. Given the centralrole of collaborative
learning highlighted in the literature by writers such adBaker, Gearhart antéierman

(199) thisis clearly an aspect of the programmewhich shouldbe strengthened in future.
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Similarly, it may be that thee is aneeal to build into the pogranme a wider range of
teaching strategies and examples of the effedive use of technology. Question 2
consicered the extentto which teachers had felt equippedto offer certain key adivitiesto
their leamers both before and after the training. The dita showsthese findings, and also

the differences in the responsego the before and after comporents of the question.

Question 2: How well prepared do you feel you are able to do the following activities

with your learners?

Before the Training After the training CHANGE IN RATINGS
NW[SW [MW [VW | |[N|SW[MW|VW[NW [SW |[MW |VW
W
Implement method of 1 13 | 8§ 1 10 11 -1 -12 +2 +11

teaching & independent
work by learners

Integrate technology 1 15 |6 1 15 |6 1 -14 +9 +6
into subject

Support leamners using | 1 15 |6 1 15 |6 1 -14 +9 +6
technology.

Evaluate leamers’ 1 16 |3 | 16 |3 1 -13 +11 | +3
technology-based work

Table 4 Responses to Question 2

NB: NW (not well); SWsomewhat well); MW (moderately well); VW (very well)

The key elementsnoted here were the positve shiftsin all caegories; and the fact that
there was no onewho, after the training felt he or she could do any of thesetasks 6 n o t
well6 . ledst 5 people responad 6 ery welld to each sub question; with 11 in this
caegory for the first, whereas before, no one had fet that he orshe could do anything
of thesetas k sety welld therefore the training was perceved by everyone to have
made a positve difference to their competerce in these four aspects. Areas where
impad was perceived to have leen gredestwere noted. The responsesaffirm that the
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course was perceived as having value in developing competerce in these four key

comporents of ICT integration.

Teacher

fiYes, | am now able to utilise various sites and check the authenticity of
websites. Fortunately | was already using ICT, but the training opened my eyes

even to using softwarewas not wusing or familiar witho

Thepositve ratings for theseaspects of the taining were important, becaisethey were an
indicaion that tadhers felt that they had knowledge of these processes; thesebeing key

elementsfor teatersto beable to irtegrate.

Question 3: Will the ideas and skills you learned from the technology training

intervention help you successfuly integrate technology into your learner sadivities?

Definitely not Probably Definitely
Probably not

10 12

Optional comment

Table 5 Responses to Question 3

Question 3 is related to participan t \dedvs as to whetherthey had learnt to integrate ICT
adivitiesinto lear n eactigities. More thanhalf felt they definitely had; no onefelt they
had not. This suggested that the perception was that the programme hed achieved this
intention. Further, the fador of the skills of the teacher in using the hardware and the
software is critical, with the teacher needing to feel confident and in control (Cradler &

Bridgforth, 2002). Postive results from the data showed that teachers believed that the
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skills learnt from the training intervention would help themto integrate technology into

theirlearner sadivities.

As a reseacher, | found consistery within the publishedliterature and data resporse |
obtaired from these teachers, which predicted successful ICT training intervention. The
data in table 5, speificaly @robablyd (454%) and @efinitelyd (545%), did not only
provide quantifiable measutres, it also cgptured something important in relation to the
original secondary  reseach queston, namdy, fiDid the teachers feel they gained
knowledge of how to integrate ICTsinto their practice?0 The taders did indeed aayuire
the knowledge and skills which could enable themto design a lessonn which technology
is effedively integrated; thus integrating technology into thdr learner s attivities.
Linking theseresponsedo the seandary research question (1), 12 participantsreplied
0 dinitelyd the rest said 6 bablyd This suggested that my teacher intervention had
helped them to aaquire knowledge. Participants acknowledged that they had gained
confidence since acquiring this learning. They comprehended the knowledge and felt that
it would standthem in good stead in the clasgsoom. Table 6 below showsteadhersd ating

of their ICT skills before and aftehe training programme.

Before the Training After the training CHANGE IN RATINGS
NW [ 8W | MW | VW N|SW| MW VWINW |SW MW | VW
W
Implement method of 1 13 | 8 1 10 |11 |-l -12 +2 +11
teaching & independent
work by leamers
Integrate technology 1 15 |6 1 15 |6 -1 -14 +9 +6
into subject
Support leamers using | 1 15 |6 1 15 |6 -1 -14 +9 +6
technology.
Evaluate leamers’ 1 16 |3 1 16 |3 -1 -15 +11 | +3
technology-based work

Table 6 Rating of teachers' ICT skills

NB: P=poor; F=fair; G=good and E=excellent.

Presentation and Analysis of Data

78




This had to do with participan t smpetence in using ICT skills. My programme aso
gave participants the opportunty of developing theseskills. The literature emphasises

that teachers must beconfident, and competent inusing al ICT tools andechniques.

It would have been unfair to consicer only the data in tables ® 5 as a yardstick by
which to measure teacher slevel of ICT competercy after the intervention. The dita in
table 6 reveded the shift in teacher sféelings post training. Their skills were row
excdlent, while before the training no one rated their skills excdlent. One important
aspect shownin the table was thatthe programme did much to develop skills; fifteen
participants rated themselves as having poor skills on 3 of the 5 aspects | asked about
before the training, while no one #t they had poor skills after the training. It must be
notedthat this had not been the main focus of thetraining; however, it was clearly an

essentialcomponent.

Theresults of the data on Phase 1 (the training sesson) were insufficient to allow me to
make a claim about whether my technology training intervention enabled teachers to
design and implement a lessonin which technologyis effectively integrated. This had to

be complementedby Phase2 (evaluation ssson).

5.2.2 Lesson Observation Schedule

Thelessonobsevation shed enabled me to present and analyse data from my evaluation
sesson, as shownin talde below. Only four les®ons were obseved; the reasonfor thisis

fully accountedfor in the methoddogy sedion.
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The table showsthatin all four lessonsthat | observed, the teachers were able to plan
good integrationof technology into the lessons He or sheillustratedeffective uses of
technology with learners.The fact that, as shownin thetable, teachers supported learners
in using tchnology in their schoolwark, suggested thatteachers aso generaly perceived
that the training programme was strong in these aspects. This meant that the training
programme had been suaessful in developing these aspects of teacher sc@mpetence in
ICT integration My observation led me to believe that anything to do with lesson
preparation had been fully successfu. However, differences occurred among theteachers
when adual lessonimplementation took place; especially when they had to illustrate
effective usesof techndogy, collaboration, learner independent learning and evaluation.
In the case of independent learning by learner, the dominantrole of the teacher had not
completely diminished. Literature rates collaboration very highly. | noticed tha, even
though the aspect of collaboration wes cedt with in the training, oly 6 of the 22
participants said that the pogranmme dfered to a grea extent, opportunities for
collaboration. This indicaes an aspect of the pogramme thatneeds strengthenng. The
collaboration aspects needed training time of more thanfour days. Were my stuly to be
replicated, it shouldmore adequately addressthe issue of collaboration. The lessonplan
focusedon integration of technology. Teaders implemented the lessonas planred. In 3
of 4 lessongthey said that they could usetechnology effedively with learners, and that
they could support learners who use technology in their schoolwork. This they
demonstated. The training programme was strong in theseaspects. Some participants
still felt thatthey did not have oppatunitiesto collabarate, which was the part which still

indicaed training programme weakness.
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For teadchers to showunderstanding and to putinto pradice the ICT conceptslearntin the
training programme, they were required to design a quality lesson.To determine how
well the teachers understood the ICT concepts, | obseved a lessorthatthe teachers hed
prepared before presenting. For the purposeof this obsevation, | defined a lessonin
which there was conscioudy planred integration of technology; one that encouraged
collaboration, learner indegndent learning, and which used evaluation of learnersd
technology-based work. All teadchers useda standard lessa-plan template, providedin
my training intervention programme there was therefore no variation in lessm plan
format. The checklist | used toevaluate te lessonsdispgayed a dichdomous scde of
Yes/No.

The observation was followed by interviews with teachers and learners

Criterion Descriptor: (Yes
No)

Yes No
Lesson plan focused on integration of technology into curriculum

XXX
Teacher illustrated effective uses of technologv with leamers

H XX X
Teacher provided opportunities for leamers to collaborate with X LX
one another
Teacher implemented methods of teaching that emphasised
independent work by learners X X
Teacher supported leamers in use of technology in their L
schoolwork
Teacher evaluated technologv-based work that his’her leamers X X
produced

Table 7 Number of positive and negative responsde observation
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523 Teachersodé6 and | earnws so6 focus group i nt.

There were two types of interviews, thet e a ¢ himerviswoand the learner s 0
interview. Only 20 of the 22 participants in the training weargerviewedbecaise two
could not honour the esson. Teaters who participated in the facus group irterview
were teachers who tad collaborated and developedalesson.Only 6 learners were chaosen
for thefocus groupinterview. Thesewere learnersfrom classesvhoseteadhers had been
onthetraining, drawn from theclasss where | had obseved a lessonbeing implemented.

They were also regigered onthe ME C dGT Solution pilot projed.

The interviews were organised so that | could probe other aspects of the training
programme, and aso strengthen the findings from both the questionraire and lesson
obsevation sheet covered in Question 1, to enable further evaluation of the training
programme padkage. Becaisethey provide information on the same issue, findings of
both types will be combined and discussd as awhole. The open-ended questionsutilised
during thefocus group discussionentred on discovering what the teacher spéceptions
were regarding the effect the training programme had on helping them to design and
implement the lesson.Throughout the interviews, clarific ation was continually saught so
as to ensurethat the participan t [@répedive was understood.Some of the responseded
to in depth discussion®n certain questions, while othas responsesvere fairly short. In
theseinterviews, the comments could slot into more thanonesub category at a time. This
was becausemany of the comments contaired multiple issues within a single comment.
Therefore, because this study could not addressall issues that sufaced during the

interviews, | foundit necessay to reorganiseand furtherrefine the categoriesas shownn
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data analysis. Thediscussion kelow will elabarate on ths.

5.3 Categories Derived from Data Analysis

As indicaed in Chapter One, this study revolved around the question: Does my
technology-training intervention enable teachers to design and implement a lessonin
which technology is effedively integrated? The data came from two interviews, the
guestionraire and the obsevation. The Draft White Pgper on e-Educaion (Department of
Education, 2004is clear onthetype of ICT training intervention that must berovided
to teachers It should be a pogranme that urgently addressesthe competencies of
teachers to use ICT for their persoral work and in ther clasgsooms. This requires a
change in teaching methodabgy and learning, and for teachers and learners to have
access to oppatunities of creating and presenting new knowledge. | first read the
interview and notesfrom my observation sheet. While realing the interview, | ensured
that my language was directed to the leve of the participant. In order to codethe data
correctly, | tried to understand the key words, pheses and ideas from the data; also
looking for similarities, consistemies, differences and contradictions Henning, Van
Renslurg andSmit (2004) | useda highlighter to identify categories, sub-caegories and
thenes. | analysed the data to the point where it was clear that caegories and sub
caegorieswere no loger changing.

Main categoriesthat emerged from the analysis of teachers fiesponses

U Impactof my training intervention on techersdrolesand teachersbpedagogy; and

U Barriersto effective useof ICT.

Main categories that emerged from the analysis df e a r _responsed

0 Impactof my training intervention on | earning
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5.3.1 Impact on Teachers droles and Teacher sPédagogy

The potential of information and communication technology (ICT) to enhance teading
and learning was recognised in my p o s t-training questionnaireand my lesson
obsevation. Links have been made between ICT useand construictivist, collaborative,
and inquiry based learning, and alsoto pedagogical change (Saimshaw, 2004. The
literature suggeststhat teadchers shouldbe in the forefront of using ICTsto improvetheir
teaching. This sedion shows eviderce concerning the change in teaching practices of
teachers, and explainsthe more dred effects of ICT on teader snitivation, skills and

confidence, which in turn affected eading proaesses dter my training intervention.

5311 | mpact on Teachersé | CT knowledge and

Teaders taking part in my training intervenion were openly posiive regarding the useof
technology. They were convinced thatthe knowledge gained was improving teading and
learning in their lessoms. The interview descriptions clearly underpinned the posiive
effect on teachers and the learning situation of the knowledge gained in my training

intervention.

Teacher

i Ysghandson training was given to us, thereby strengthening our

knowl edge and skills which will enabl e us
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Teaders taking part in the interactive environment were overwhelmingly posiive
regarding the use of technology The overall feeling was that the use of ICT was
important because they readily perceived that it would provide an even better learning

environment, in their mentioningof thesesearch engines

Teacher

ANew websites such as Helipfdlag. Scratch wer

Theteadhers indicaed hat ICTs can have a posiive impad on energising and enhancing
their Kills and ability. Teaters recognisedthat their «ills had improved and that they
enjoyed what they had leant about websites. This is the important part of the training,
mentioned also in the literature. In refleding on the questionnaire, this aspect had not

appeaed strang, however, achange of attitude had taken plece.

5.3.1.2 Impacton Pecigogy

Still on the issue operceived impact of ICT on tachersd ICT knowledge and ills, and
the mpact of this on tleir pedagogy, one teacher appeaed to be unbppy, despite the
posiive perception of other teachers. The quaation refl ected her views onthe impact on

pedagogy of her training.

Teacher

~

i g aknowledde to a limited extent. The training was not to the level of
beginnerséthe pedagogy has not changed t h

beginning of my responseo.
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Moreover, after the intervention, anotherresponsefrom the eacher sinberview showed
that modelling the useof technology has a clea advantage in inculcaing teachersd

confidence

Teacher

A Wh at one can do is to model the use of t
teacher who are interested to come and observe you in the classrodmcause
t heyol | -amdehow ybu interact,samd see how you use technology as a

scaffold. o

Underwood et al. (2006) comment about ICT pog training change, adding that
transfamed teadiing is more difficult to adieve, because changes that take full
advantage of ICT will only happen slowy over time, and only if teaders cortinue to

experiment with new approaches.

Increased enthusiam by teachers, and increasingly realised time gains through use of
ICT, andmore knowledge sharing between teachers pedagogical gainsthat directly
influence studentiearning, were visible during theinterviews. That kind of development

appeaed in this teacherGs opinion

Teacher
AExposure to the various I CT intecaactive t
bemade more interestingo.
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Oneof the areas of impact of the training intervenion was identified as the change in the
roles of teachers. Teachers indicated a wil lingnessto aacess more information,leading to
increased interest in teaching and experimentation, as suggestedby (Cradler & Bridgforth
20®); while authors soh as Robinson & Latchem (2008) state that modern
developments in innovaive technologies have provided new possbilities for teaching

professonals

Teacher

My pedagogy has also changedAlthough my learners have been usindCT in
the classroom, additional programmes such as Twiddla can now be introduced

and used in my classes. 0

All teadersd evidence after the intevention poirted to the advantages of ICTs in £hool
as one of the elementsthat motivate learners to learn. Apparently, teacher sr&pongs
assumed that conredivity is a given, thatit was always there; untl | notedan obsevation
from one teadherd snterview response.The indirect queston this participant asked

Wwes:

will there be sugained mativation for learnersto learn if there is lack of internet access?
Theissue of internet accessor connedivity is of concern as one reads between the lines

of participan t response

Teacher

i ¥s, | now have a broad idea of how smart board, social networks and

spedalised (subject focused e.g. GeoGebra) sditware could be used. Potentially
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my pedagogy has changed because | can now draw on a broader range of
methods to deliver a lesson | worry though that the enabling environment

might not alwaysbethere, e.g.the computer will require aninterne t o .

Theideas andcomments tlat are highlighted under this ategory are staements tlat link

to achangein teacher sméthoddogy once the taining was finished

Teacher

i Mymethodology will be enhanced by the proper use of technology and

i nitiatives we were exposed to in this wor

5313l mpact on Teachers6 Ability to Pl an

Reseach showsthatlesson planning is crucial when using ICT. The effect of thetraining
intervention on teadhers Gbility to plan was obvious when the following research

guestion wes asked

0 What aspects of training did educators feel helped them most to design and

implement the lessm?

Teacher

fiPreparation on technologies lesson planning the key. Just now | underwent

a five-day intensive training programme and learnt so many things that
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were superficial before, because you have to save, to go and read, you learn how
to acknowledge the source, which was a kind of drenching workep. After days

it was as if you had been there for the whole year, but you were so enriched with

a skill and with everything you had | earnt

Oneteacher emphasised the importance of drill:

Teacher

APractise and practise; askilld thisocarcnevertbe a c her s

taken away from him or her. We must allow teachers to make their own

meaning during and after the workshop. O

Another participant stressed the importance of an enabling environment, interadion and

collaboration:

Teacher

i A enabling environment for teachers to engage in computer use or technology,
interaction in the classroom whereby we were involved in discussion, helped
me . O
If theseaspects of training that helped teachers design and implement the lessonare
anything to go by, the pog training intervention time would help the balance of contrd;
and the roles are likely to shift towards studentparticipation with the use of ICT to

support l@arning proaesses, as oneteacher noted
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Teacher

ATechnol ogy ipersuasive kindwa mwdyuof expressing learning;
learners will learn beyond what | taught them. Technology use and integrated
into teaching and learning, especially learning on the student side will now

constitute a framework that can enhanceleari ng f or the student 0.

532 I mpact of my Training Intervention on Learn

ICT is most effectively applied when viewed as integral to teaching and learning by both

learrers and teachers (Departmeng&adiucation, 2004).

5.3.2.1 Impact on Learnirg

The weight of evidence showed that thee was a s$gnificant postive impad when using
ICT on eading and learning. The data collected showed that pudis and teachers
consicered that eacher sudeof ICT after thetraining intervention hed aposiive impad

on pupl seérning.

Teacher

~

il designed a set of slides to show what e
there could see visual pictures, it brought reality into the class they could see the

locust, they could see the grass and so the computdrere did enhance my

teaching because | scaffold the learning using this powerful visual purposeful

persuasive element in that technology to enhance the reality because if | draw
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the locust on the board it was going to take lap 0
This caresponds with the findings from the learner interview.

Learner

fiThis is very likely that our learning will be improved since we, as learners, are

always excited by the ICTs whether formally or informally ©

This finding indicated that learners found lessonamore exciting and effective thanbefore,
which added an advantage in teaching and learning situation, learnersnot aways being
easily motivated to learn. In line with this observation, teadhers from this training
intervention were becoming more and more convinced that the educational acievement

of pupils an improve through the e of ICT, even in deg rua areas

Teacher

Al realized the visuals can al (deepraradsi st

areas) where may be the question paper will be set talking about the train which
the learners have never seen before where the learner is expected to answer the
question, so if the educator can use visuals or video which have that train or
whatever that is being ask in the question paper it will make it easy for the

learner to understand better because of this exposude

Overdl evidence and feeling from both teachersband learner sinderviews showsthatthe
correct useof ICT improved learning; however, these opirons cannot be taken at face
value, because other factors contribute to leaning, such as student attitude and

motivation, as disussedbelow.
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5.3.3 Impact on Learners and Learner Roles

Drawing conclusions from the obsrvations setions above, it was clear that motivation
and concentration were variables that inflenced the learning and leaner roles dter the

intervention.

5.3.3.1 Motivation and skills

Thelearner shovered theuseof Twiddla with praises.

Learner

Afél esson was interesting and therefore we
was enhanced. The less active learners if ever there were these, were also

i nvol ved when we used Twiddl ao

The overwhelming responsesafter the intervention featured i nternet access, which must
be prioritised by the national Department of Educaion. This would be living up to its
promise of e-Education, in which it staes thatit will conred leaners and teadhers to
better information, ideass and to one anothervia effective combinationsof pedagogy and
technology (Department ofEducaion, 2004). The effect of motivation on theuse ofICT
after the intervention was a common fador in teacher sardd leanersd commentsin both
interactions. This may belinked to a shift in pupis éttitudes,learner roles, and to their

greater involvement in leaning. When thelearners were asked;

U Doyou feel your learning was improved by the integration of ICT? Thelearner
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resporded.

Learner

AAbsol utel y; my | earning was i mproved bece

to follow. Today | evennoticed that my teacher was full of confidence

Another learner added:

Learner

nél essons wi | | be more exciting and more e

improving with more and more useof theselCTS)0

The influence of the intervention is seen as transforming the classoom into a learning
community; making it possble for many more people to bea part of the learning process
in an open and continuing dialogue. The interactive contenton social networks such as
Twiddla, Twitter, GeoGebra in Maths, and Scratch was engaging for both learners and
teadhers during the lessons. The excitement and change in leaner sréles was also

expressedwhen teachers had to respond to gestion suchas

0 What aspects of training did educators feel helped them most to design and

implement the lessm?
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Teacher

AEXposur e ndtwworksgwiddla, aFacebook, Twitter, Drop box, Smart
Board, Microsoft Surface and relevant software e.g. GeoGebra for maths. This
exposure to the various ICT interactive tools has shown me how teaching

can be made more interestig 0

Learners themselves considered thatthey paid more attention in classafter theirteacher s 6
training intervention. ICT was seen as increasing pupils @onfidence and motivation, by
making school work more enjoyable. Their attitude and roles had also changed. Learners
were able to reflect on what they had doneand how they had doneit, which had been a

missing link in our eaching and leaning school scenarios.

Learner

AYou know, there was much, much improvement in the way teaching and
learning was perceived and thavays how we use ICT for learning. If we face a

challenge we were able to engage our teacher then we get a response at@®nce

Teachers also noted the value of ICTs in allowing learners to work at their ownAdhce.
teachers on my programme were given exposureto different interadive social networks.

They had thefollowing refledions:
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ifFor me it was Twi ddl a, Twi tter, Power Poi

| earners to work at their own pace; theredl

These feelings were corroborated by one teacher who further stated that, after this ICT

training

Teacher

AICT will be used to provide learning experiences when and where they are
needed, allowing students to progusedss at t
successfully by teachers to givetudents feedback that is morgimely and more
i ndividual 0o

There were four LSEN learnersincluded in one of the classes | orsed The comments

recaved aboutlearner independent learning centred on the advantages of the useof ICT

in independent learning, even for LSEN learners, lecause individuals or groups of

studentsmay work independently of theteacher when ICT is used.

Another benefit of ICTs that teachers identified was the fact that they cater for visual
impaired learner. Making reference to LSEN learners in our atlos system, one

teacher noted
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Teacher

il have just r @kethl aha@ecarth)that same learn@rs(odutdiwa ama)
are called visualimpaired learners, so for them to learn best is to see something
at a slowpace; so now you can show videogver and overagain; (ubabukisa ivideo
they (bayakwazi ukuthi leyonto bayi ) can absorb( kalula) easily at their own pace rather
than seeing no visual and having to rely on hearing alone. | think in this way,

technology helped a lad

Another techer fdt thatvisual resources offered by ICTs were valuableural context in

particular

Teacher

AVi suals can al so assi st | e arural areas) toi n t er m
work independently at his or her own time and pace. If the educator can use
visuals or videos to explain whatever may be asked in the final exam question
paper, it will make it easy for the learner to understand better because of this

exposureo

This kind of learning experience can help leamers with a range of skills and work

technigues, asgsting them to develop confidence to learn more and to perform better.

5.3.3.2 Team work

An ICT study conducted by ELearning Nordic (2006) staes that eaders fed that

dialogue and wak between studnts is greaer when they use ICTs. Een thoseshy
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learnerswere confident when they were part of theteam.

Teacher

AAfter t hintesvention seamworkaiso enhanced the interaction in

the classroom whereby the | earners now had

The study was aimed at establishingwhether my training intervention would enable
teachers to design and implement a lessonin which technology was effectively
integrated. The data colleded revealed that teachers felt thatthey had gained knowledge
of how to irtegrate ICTsinto theirpractice; and that learning had been improved. Gealy,
atraining programme such as the onel had designed can bring about change in teaching
and learning However, in their interviews many teaders noted that training alone
cannot bring about the required change in ICT integration. They highlighted several
barriers that would stand in the way of sucaessful integration, even when teadhers had
been trained. The barriers idenified were broadly divided into three categories, namely

Teader level, School level andSystemic Level barriers

5.3.4 Teacher level barriers

5.3.4.1 Lack of ICT Skill

Cox, Preston and Cox (1999) state that teachers who do not realise the importance and

advantages of using technology in their teaching are less likely to make use of ICT. The
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training alone, however good it is, is not enough, if the lack of ICT skilbisaddressed.

The data collected from the interview reveal
for teaching and learning purposes prior tointgrventionwas that they lacked ICT skills;

there was also the question of mindset change. Aféeintiervention, teachers realised the

importance of mindset change and the value that ICTs can add to teaching. My training
programme proved that teachers had become aware of the benefits of using ICT; and that

strengthened the belief that they would imsg ICTs into their future teaching.

Teacher
ATechnol ogy is one of the scaffolds you ca
assist the child making his own meaning; 1

need to bring to other teachers thattheyneedn ot f ear technol ogyo.

5.3.4.2 Lack of motivation and confidence in using ICT

Before the taining, teaders felt that their motivational level was low; assuming that
limited knowledge makes teadhers anxious andresistant to ushg ICT in theclassoom,
they had notfelt confident. A change did, however, take place The literature notes also
that at times it is nota matter of lack of infrastructure, technical suppat, access, etc.,

rather, alack of motivation and confidence, as oneteacher spotted

Teacher

AThe use of an enhanced approach to presen:

Preparing and presenting as a team was ver:
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Dawes (2000), who wrote The Nationa Grid for Learning and the Professonal
Development of Teaders, concludes that teachers who have little or no confidence

in using computes intheir work will try to avoid tlem altogether.

5.3.4.3 Inappropriate Training

There is a grea ded of literature evidence to suggest that effedive training is crucial if
teachers are to implement ICT effedively in their teaching (Kirkwood, Der Kuyl, Patton
and Grant 200Q. If training is inadequate or inappopriate, then teachers will not be
sufficiently prepared, and perhaps not sufficiently confident, to make full use of
technology in and out of the classpom. Impad ICT Report (2006) staes that effedive
training is crucial if teachers are to implement ICTs in an effective way in their
teaching (Balanskat, Blamire, and Kefala 2006Dn the contrary, when training is
inadequate or inappopriate, teachers are not sufficiently prepared, and perhaps not

sufficiently confident, to make full use oftechnology in the classoom.

Teacher

Aln some cases you find that there are sch

educators there are abletouse hose computer s, simply becal
the knowl edge; they need to be trained s«
computerso
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Another teacheldded:

Teacher

i lam saying that teachers must be trained as in this model. | think they must be
taken by the hand and given a walk in the whole 5 days until the teachers asks to
try that on his or her own. Those kinds of workshop are very few and far apart
for teachers. We need to have a sufficient number of facilitators who must be

approachableo

5.3.5 Systemic Barrigs

Sometimes the education system counteracts the effect of ICT interventions, even when
educaors are notICT-resstant. One good example is this, where the DoE says, fiEvery
South African learnerin the genera and further educaion and training bandswill be ICT
cgoable (that is, uselCTs confidently and creatively to help develop the skills and
knowledge they neead to achieve persoral goals and to be full participants in the global
community) by 20130 (Department ofEducation 2004). However, the DraftWhite Pger
on e-Educationon the other land explains how, within the county, the numerous
fprovinces are still at different levels of ICT integration in edwaio n @epartment of

Education 2004).

5.3.5.1 Lack of Incentives for teachers to use ICT

Teaders fed thatthe DoE shouldat list give incentives to thosewho have completed an

accredited course viathe SETAS, even if not monetarily, but smply to acknowledge that
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ateacher has tried to better him orhersel f

Teacher

Aethis | aptop initiative is good. It has
even the mindset Teachers can view technology in a positive light rather than see

it as a thing for (abantu bathize)certain people, not for than. Also, incentives play a

great role in motivating the teachers. Our DoE is too economical when it comes to

this aspect. Itheeds to improve greatfo

5.3.6 School-level Barriers

The evidence has shown that my ICT training intervention was helpful. Drawing
conclusionsfrom the questionraire, the data | obtained indicaed that people who had felt
they were badly off before the intervention, felt more confident after the training. Sadly,
it must be noted that training alone is not suficient. There must also be more change at
schoollevel. There are barriers that exist which training alone cannot addess. Thefeding
of the teachers was tha, even after recelving basic and pedagogical training in ICT; this

was insufficient if teadhers stil had to face school-level barriers.

5.3.6.1 Limited Access to ICT Equipment

Theinability of teadhers and learners toaccessICT resources isas aresult ofa numberof
other fadors and notthe lack of ICT infrastructure per se As one p@rticipant in the

training putit

Presentation and Analysis of Data 101



Teacher

néj ust -ap, bubsbniettmes there is red tape, where at schools you realise

that the department installs the computers, 35 of them; there ia lab, but because
maybe the SMTs( Seni or Management Teams) donodt un
can be brought about on the school if the teachers can use the computers

effectively, you find that the computer lab is the domain for a particular

individual. A particular teacher holds the key to the computer lab; the

computer lab is open on a particular day for a particular period. Even if

teachers want to use the room-even when there are those who have the knew

how, they dondét have access to the | abbo

In some schools, equipment is gored for ésafetydreasons;

Teacher

ARSome schools have computers; some teache
locked up somewhere because of what you have just said there; and that even the

computer that is there or your own that you bring to school- there is no

recognition from your management that you have an extra skill, where you are

given the space to use or borrow the data projecto

5.3.6.2 Lack of highquality hardware and suitableeducational software

Thisis a hindrance to further development of ICT education. This idea is supported by
Guha (2000), who found that poorly designed software, and a lack of time for teachers

to design their own softwar e, of ttemakec aused -
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use of ICT. In this case, no matter how good the training intervention may be, it cannot

solve these challenges.

| set my training programme to demonstate integration and collaborative learning. |
wanted to know whether teachers would learn how to integrate ICTs into their lessons,
especially during obsevation, which was precded by the traning programme |
included thoseaspects emphasised by the literature as being important in integration and
collaborative learning. The teachers were asked to complete a gestionraire at the end of
thetraining (Phasel). The intention of the training programme was to encourage teadhers
to experience collaboration and obtain exposureto a range of teadhing strategies. The
guestionraire confirmed from its first set of questions that teachers had collaborated and
had obseved a range of strategies. My training programme was a good one, athough it
did not explore whether teaders could already integrate and collaborate; teachers agreed
to being shownhow to do this. Thesemnd set of questionsin the questionraire was
linked to the first one. It was about the key requirementsfor teachers to be able to
integrate technology. It was notedfrom resporses thatnobaly felt thatthey could do any
of this before the training, but by the end they felt competent to work in this way. My
perception was that they had gained competence on theseaspects of the questionreire
with 6 @newhatd having translaed to d/ery Wellad On answering the first reseacch

guestion

U Did the teachers fed they had gained knowledge of how to integrate ICTs into their

practice?
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The answer to this was in the affirmative. The data from ths sedion confirmed that the
teachers had indeed gained knowledge onhow to integrate ICTs into their lessoms. Of
paramountimporiance was that by the end of the course, all teachers felt thatthey could
perform this taskat least dVloderately Welld Nobody said thatthey could perform tasks
@Not Welld The same trend was found in the fina two questions. Teachers felt that
integration and collaboration had been experienced. They had gained confidence; they

had learnt something; and they understood wiat they had gained.

Aproposthe training programme (Phasel), teaders said thatthis illustrated the effective
useof technology During Phasel | was checking the match of what the training
programme had achieved against what it was purported to do. | wantedmy progranme to
illustrate certain points. Teaders said thatl had in fact illustrated thesepoints; | therefore
adieved what | had wanted to achievein terms of the design of the training programme
During thetraining programme, teachers had experienced collaboration and integration.
This did not, however, translateinto conduwcting such behaviour with learners in class; |

was meely modelli ng integration practices.

Thesecond fcondary reseach question asked:

U Did they (the teachers) feel that they had changed their pedagogy as a result

of the training?

During Phasel it would have been inappropriate to make a claim thatteacher pdilagogy
had changed as a result of the training. That would only have been possible during my
obsevation, perusing thelessonplan; what teaders did in the classpom, asking them to

reflect on what they did in the classpom and listening to what the learners hadto say. It
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is aso incarred to assume that merely because one has undergone training, this would
automatically translate to changed pedagogy. Lesson obsevation was an important
element in making that claim. It focusedon integration of technology, the way in which
the teadhers implemented the planred lesson.My lessonobsevation encouraged the
belief thatthis sedion had been well absorted. Differences occurred among theteadhers,
however, when lessonimplementationtook place. Collaborative learning appeared to be

theweakest link needing strengthening in my training intervention.

Upon continued refledion and further presentation of and analysis of the pog-training

guestionraire, especially with reference to the fcondary reseach question

U Did the teachers fed they gained knowledge of how to integrate ICTs into

their practice?

| believedthe responsesvere posiive, given the knowledge thatteachers had gained. My
notes confirmed that knowledge had indeed been gained. | am looking at making
improvements and adjustments. The key factor is that by the end of the cours, 21
participants felt thatthey could perform actionsat least Moderately Welld@ Nobady said
thatthey could d\Not (perform) WellG Teaders had all learnt something. Someonewho
had answered dNot Well6 had moved at least to GSomewhat Wellé There was nobay
left at the first level. There had been a grea shift. This evidernce reflectedthat the
teachers had gained knowledge becauseof what they said and felt before compared with
what they felt after the training. Also, by observation, | concluded that my training
intervention enabled teachers to design and implement a lessorin which technology was
effectively integrated. | noticed during the lesn presentation that their pedagogy had

changed, and that they had gained knowledge on how to integrate ICTs; thus answering
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my first andsecond condary reseach questionsas sated above.

Further analysisfrom the interviews wasconductedto strengthenthese findings, as
shownbelow. In order to analyse the data derived from the interviews, | real the
interview notesand attended to the data before categorising it. Teachersd and learnersd

interview categorieswere separated.

537 Teacher ssiébn Percep

5.3.7.1 Impact on ICT skils

ICT can affed the energising and enhancing of teachersd ICT skills and ability. Teachers
recognisedthattheir skills hadimproved, and that they had enjoyed what they had learnt
about websites. This is an important factor, mentioned by the training literature. Effeds
related to ICT software and the vaue attached to this. When looking badk at the
guestionraire, participants said that their <kills had not been good then, but now,

however, there seamed to be an improvement.

5.3.7.2 Impact on Pedagogy

Theteachers respanded to the gcond fcondary research question. Theinformation given
here from this section of the interview indicated that their pedagogy had indeed changed.
This confirmed the findings from the obsevation shest and what had ealier transpred
from the pod-training questonraire. Literature recommendsthat training shouldensue
that pedagogy changes. So that the teachers would be able to integrate technology into

their lessonsthey neaded to make this change. To integrate ICT todls effectively into
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teaching and learning pradices, teachers must not only learn how to usetednology, but

mustalso fundamentally change the way they teach (Fabry and Higgs 199).

5.3.7.3 Impact onAbility to Plan

Looking at theteacher dnderview there was evidence that mmediateincreases inICT use
in day-to-day work of teaders, such as dficiency in planning and preparation of lessons
could be possile after thetraining. This was an inteesting development in the &nse tlat
the literature stresses tefier lessm-planning as vital when using ICTs. Colaboration,
drill, pradice and lesso-planning are important asgcts of training they singled outas
having helped themto design and implement alesson andanswered thelast @ndary

research question in the pocess, ramely

U0 Which agpeds of training did educators fed helped them most to design and
implement the lessm?

The literature implies that, where little planning has ocurred, learner work is often
unfocusel; and can result in lower attainment. Learner attainment was not @t of my

research focus; nevertheless,it should bementioned in passig.

Thesecondary research questioned asked:

U Did the teachers fed that they had had their pedagogy changed as a result of

thetraining?

The teachers felt that their pedagogy had changed. It was noted, however, that the

training and the existence of ICTs do not transfam the teachers per se Teachers noted
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that ICTs can enable them to transfam thar pradices, given an enabling environment;

this was with reference to the karriers toeffedive useof ICTs.

538 Learnerso6 Perceptions

5.3.8.1 Impact on Learners and Larning

On thequestion

U Did learners fed that learning had been improved by the integration of ICT?

These quotationshowthatteachers and learnersacknowledged the value of using ICT in
the classpom; which is samething thathad devel oped as a result of my intervention. As a
result of the training, teachers felt that they would useICT more often. Learners noted
the change and the effect on the lessors, after their teachers had been on the taining
programme The ICT was viewed as providing a particular benefit for leanersin rural
areas, which therefore makes remote aress more accessble. The learner s Gus @raup
interview also revealed that, after their teacher stréining intervention, they had become
motivated and attentive when compute's and the Internet were usedin class. The dita
showed that abstrad concepts were made concrete; videoshelped learners to comprehend
information with greaer clarity. The teacher methoddogy changed to involve learners
more, encouraging participation and allowing themto work at their own pace For this

reason, ttey felt that thelCT integration had improved their &arning.

In conclusion, the use of my shot-term intervention to support meaningful learning
provided significant information as to how best one may promote teaching and learning.

As the literature indcated, it is not possble for technology to replace the teacher. My
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intervention proved to me thatthe teacher will aways have arole in direding the choice
of material and the way in which studentdean, whether by controlling the instructions,
or by providing the learning situations. Thetwo mustco-exist; newertheless itwas clea to
me thatfor ICT to beeffedively applied when viewed as integral to teaching and learning
by both learnersand teaders, the teacher sdautiook had to change. The need for
apprapriate training, notable by its atsence in certain instarces, must befrequently raised,
so that those technology-based environments may be redised; in this way enhancing
constrictive interadion between learners and instructors, enabling them to shae

meanings and to develop new, more powerful meanings.

5.4 Summary of the Chapter
This chapter presented and analysed the data obtaired from olservations, the
guestionraire and interviews. | usedcategories to analyse and present data, for instance,
theimpad of my training intervention on teachersdroles and teacher spéilagogy; and the
effect of my training intervention on learning and learnerso roles. | noted that teadchers
acknowledge that training alone is not enough. There were barriers which have
implicdions for integration of ICT into teaching and learning. A process that took
teachers through learning about ICT (exploring what can be donewith ICT), learning
with ICT (using ICT to suppkement normal processesor resources), and learning thraugh
the useof ICT (using ICT to supportnew ways of teaching and learning) enriched our
learning environment. This feeling was expressedby many participants, who felt that
they had gained knowledge of the way in which to integrate ICTs into their pradice
Findings indicated that the majority of participarnts felt that their pedagogy had changed

as a result of the training intervention; even learners felt thatlearning had been improved
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by the integration of ICT. Teachers enjoyed collaborative learning and the use of social

media; and benefited from the interactive use of socal networks such as Twiddla,
Faasbook, Scratch and Drop Box. When constucting their own learning, they regarded
thesesocal networks as one of the aspects of training which helped them best in
designing and implementing the lesson, embracing constructivism.

The overall findings of this chapter answered the research question: Does my technology
training intervention enable teachers to design and implement a lesson in which
technology is effectively integrated? Data show the ways in which this research question
relates to changed pedagogy, knowledge gained, collaboration, and improved teaching
and learning by learners. The next chapter will present the summary, conclusion,

recommendations for further research, and limitations of this study.
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CHAPTER 6. Summary, Conclusion and Recommendations

6.1 Introduction

In the previous chapter, data were analysed, interpreted and presented. In this chapter, an
overview of the study is given, conclusions are drawn, recommendations for further

research are offered and limitationsare identified.

6.2 Overview of the Study

In Chapter Onel laid the foundaion for the work to be done and gave some background
to the reseach. The governmen t Oeffort at incorporating information and
communications ednology into the curriculum must havebeen necesdtated by the belief
that ICT has the poteitia to revolutionise theteaching and learning environment;
however, creating effedive learning environmentswith technology remains a challenge
for teachers in many schools in South Africa becauseof the lack of proper training and
guidance (Departmenbf Education 2004. Chapter (nhe also gave a detailed background
and explained the context in which the study was undertaken, the rationale and the
reseach question, iDoes my technology training intervention enable teadhers to design

and implement alessonin which technology is efectively integrated?o

To develop a framework for the research question of the way in which my technology

training intervention enables teachers to design and implement a lesson in
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which technologyis effedively integrated in four districts of KwaZulu-Natal DoE; a
review of literature was condwcted in chapter two. Informed by the insights gained from
my literature review, | embaked on my technology ftraining intervention which
was comprised of a training programme (Phasel) and an evaluation sesson (Phase?) as
outiinedin Chapter Three Chapter four looked at the design and methodology and todls
usedfor colleding and analysing of data inthe sudy. Chaper Five presented thedata and
discussd these inrelation to the research questions. | therefore fed the djectives of this

Reseach Report have been realised.

6.3 Conclusion

The Department of Educdio n 6Dsaft White Paper onei Educaion policy goa
stipulates that participation in the information sodety means that, fiEvery South
African learner in the generad and further education and training bands will be ICT
cgoable (that is, use ICTs confidently and credively to help develop the skills and
knowledge they need to achieve persordl goals and to be full participants in the global
community) by 2 0 1 ®eépartment of Educatior004,p.17). The achievement of the
e-Educaion goal will require the development of e-schoolscharacterised as institutions
that have learners who utilise ICT to enhance learning and competent teachers who use
ICT to enhance teaching and learning (Department ofEducation,2004). Although the
2013 date seemed to be unredlistic to achieveand med al theseexpedations, senething
had to be dore. | designed a short training intervention speificdly to meet needs of

teachers in the context of my work core responsbilities, in order to help them
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develop skills nealed for ICT integration, thus supporting the Draft White Papeon the

useof ICTs.

The objectives of this study have been realised. The kind of teachers that are envisaged
by the Department of Education are those tlat are mediators oflearning, who will provide
learners firsty with a dynamic computer-using environment which includes effective
communication, problem-solving approaches and responsble use of technology; and
seondy, demonstite proficiency in the use of computers in maraging and critically
interpreting information. From the combination of literature review and interpretation of
data | conclude that the experiences of the teachers and learnerswho were part of my
training intervention reveal thatteadhers gained knowledge of how to integrate ICT; they
collaborated; their pedagogy changed; and learners fiearning was improved. Some of the
concens raised, especially by teachers, relate to limited accessto ICT equipment. Other
concerns highlightedinapprapriate teacher training and the moratorium on conducting or
attending workshopsduring school hours.However, in the concluding remarks of the
interview we accepted that creation, implementation and monitoring of a schod-based
ICT policy plan can certainly ad as a lever for suaessful ICT integration. The teachers
seanedto be contentwith theideaof a schooli based ICT policy. They hoped the policy
would address their concerns. Policy requires that technologybe integrated into the

overdl vision ofthe €hool.

My persorel observation leads me to conclude that, as a reseacher, | have madea stat

within the limited time | had. | cannd, however, claim that through this shot-term
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training intervention | have addressedall the requirementsof the ei Educaion policy goal
which will turn our schools into centres of quality learning and teaching for the twentyi
firstcentury. It is to be hoped thatmy colleagues in otherdistricts in the provincewill build
on my initiative for further training progranmes, so as to create new possbilities for
learners and teachers to engage in new ways of information selection, gathering, sortng,
and analysis; and to ensue that our children receive high-quality leaning and teaching,
which will establishthe right conditions for ICT in educdion to flourish in the coming
decades, thussuppating the Draft White Pgper on eEducation (Department oEducation,

2004).

6.4 Recommendationdor Further Research

Based on the research findings as outined in Chapter Four the following
recommendations for future adions to achieve greaer impad in both areas of teading

and learning were formulated:

Policymakers:

0 Conducta sty on howto implement and lastennew forms of ICT continuing
professona teater development (CPTD) in a workplace and as pat of a culture of

lifelong learning and peer learning;

U Conduct a study to establish whether motivating and rewarding teachers to use

ICT will yield good results;

Summary, Conclusi@and Recommendatisn 114



Schools

U Conducta study on howto integrate the ICT strategy into the €hodo s erabl v
strategies.
U Condwct a sty on how to transfam positive attitudes towards ICT into efficient,

widespread practice.

6.5 Limitations of the Study

Given the rumber of didtricts andthe sample sizel used in this study, thefindings as sch
cannot be generalised as a true refl ection of other districts and other samples that might
be chaosen elsewhere. In other words, the districts chosen cannot be regarded as
representative of thosethat were notthere. There are stll enormous differences between

the distrets.

This was a very small sample. The fad that only 4 lessonswere obseved and very few
teachers and learners were interviewed aso posesa limitation. | conducted only one
obsevation. Too little such obsevation and feedback may impede teachersb development

over time.

The study depended entiredly on interviews, the pog-training questonraire and
obsevations, to gauge the use of technology in enhancing teaching and learning. With

opinion-based studes as in my Report Research, caution is needed when interpreting a
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perceived impact as oppo®d to an adual impad of ICT. The study can be longitudinal or
replicated quantitativdy so as to include other dta-collection techniques suchas non-

cognitive measures thatcan reveal some interesting characteristics to begeneralised.

This reseach report has been condicted to measure thedired impact of ICT on learning
and teaching. It has not been possble to identify a purely ICT effect disentangled from

otherelements of theleaning environment.

6.6 Final Word

Following the evidence | gathered, | designed a programme. | implemented it, and then
my data related to it suggested that teachers believed that they had gained knowledge,
however, the asped of collaboration remainspooly implemened. Were | to design this
programme again, this would be the sedion which would attract more of my attention in
attempting to strengthenit. This report was not about my training intervention per se, but
about discowring which aspetts of the training have been of most value, so that weak
areas could be stengthened before the programme is run to full scde. The dita informed
me that all was going well; neverthelessthere were gaps. Were to run the programme
again | would ensue that | afforded more oppatunity for collaboration, offering asecond
visit to schods (follow up) and | should run an afternoon sesson to strengthen
the oollaborative aspect. The intention has always been to keep the training shortand

effective.

Although it has been rightly said thatwhat is wrong with educaion cannot be fixed with
technology; there is no doubt that modern life is dominated by techndogy. There is

universal recognition of the neel to use Information and Communication
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Tednology, where thefree flow of information via satellite and thelnternet hdd sway in

globalinformation dssemination of knowledge.

If the current profile and distribution of ICTs in schoolsis anything to go by, aready,
South Africa is on the wrong sideof bridging the digital divide, because it has not made
any significant efforts.  Observation during the training intervention revealedthat
educators werenot fully ready to use techndogy to enhanceteaching and learning,

however, posiive changes were encouraging after the raining and observation £ssons.

The training intervention created oppatunities for participants to express not only thar
understanding of, but their subgdive feelings about, the changes and impact this training
would have on their attempts to use technology to enhance teaching, learning and

assessment.

There is no doubtthat compute's can aid the indructional processand fadlit at e s
learning. It is during times like thesethat the South African government, together with
reputableand progressve companies, shoulddevelop a new and strong desire to equip
schools with computer facilities and qualified personnel necessay to produce
technologicdly proficient and efficient studcents, who will not only be globdly

competitive but also bdocally responsve.
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Appendix A: ICT lesson Plan Template

SUBJECT : GRADE/PHASE :

TOPIC: TIME ALLOCATED:

LESSON DESCRIPTION: (Write a concisedesaiption of what occursin this lesson.)

In thislesson, the students.....

CLASSROOM LAYOUT AND GROUPING OF LEARNERS:

(classgroup, individud, pairs, small groups, etcé .)?

(Wherewill the learning take place? How will the room be organsedwith computers? How will the students be grouped

INSTRUCTIONAL OBJECTIVES:

of competency.)

(Identification of the specific learning outcomesexpectedto be achieved at the end of the lesson to the expectedlevel

MATERIAL, RESOURCESAND TECHNOLOGY:

1. Material and Resoucesfor this lesson
a. Material Item 1
b. Material Item 2
c. Materia Item 3
d. Materia Item 4
2. ICT Comporents forthislesson
a. Camputer
b. Software
c. Network
d. Printer
d. Scaner
e. Other
3. Web Sitefor this Lesson
a Website 1
b. Website 2
c. Website 3
d. Website 4

LEARNERSOPRESENT LEVEL OF PERFORMANCE AND KNOWLEDGE:
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(Do the learnershavethe adequate knowledge to completethe lesson successfully? What pre-requisite skills must the
learnershaveto completethe lesson content? Include ICT skill s.)

INSTRUCTIONAL PROCEDURES:
1.

Motivation:
Explain the mportance of the lesson tanotivate the studentRelatelessonto previous lessor

or

N

real-life situation

Activities: (the sequence activitiesto happenin this lesson. Descibe the teaching mehod to enploy in teaching
and learning.)

aStepl

b. Step 2

c. Step 3

d.Step 4

Cortlusion:
Summary of theLesson

EXPANDED OPPORTUNITIES:
1. Addiional activitiescatering for different categories of leanerse.g. LSEN learners

2. Remedial Activities

3. Formal Assessment Activities

ASSESSMENT AND EVALUATION:
This section shoud contain a desgiption of the assesment processes,the criteria and competency desciptorslevels.
Descibeyour plan for providing feedbackto your learners.

STUDENT PRODUCTS

What artefact (s)or products will resultfromthelesson?such as areport, newsletter, diagram,
slideshow, dawing, etc.)

Teaderé Name: Reviewed and Approved: Date:
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Appendix B: Showcasdeedback form

Assessment Standard Comment

1. Integration of technology: Things | like:

(a) Lessondesign and presentation
Ideas for improvement:

Things | like:
(b) Technology effedively integrated

Ideas for improvement:
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Appendix C: Map with all DoE districts in Kwazulu -Natal

HPUMALANGA

KWAZULU .N,ATAI- ':"3: SWAZILAND uﬁ-".‘f

Velesrust -

a ’
‘-' 50

o l. . v v,

. o. > wee . MY

b FasTiaN, Kelsa 0
.'.UJ’f Whet i

1. uGu, 2. Sisonke, 3. uMgungundlovu, 4. Pinetown & 5. uMlzzi, . iLembe,

7.uThunguly, 8. uThukela, 9. uMzinyzthi, 10. Amajuba, 11. Zululand and

12. uMkhanyzkude
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Appendix D: Observation Schedule

Observation Checkli st for the ChssL esson Presertation

Criterion

Descriptor:(YesNo)

1. Lessonfocused onintegration oftechnology into curriculum

2. Lessonprovidedteaching strategiesto apply with his/her
learners

3. Teacher illustrated effective uses oftechndogy with learners

4. Teacher provided gportunities for learnersto collabaate with
one amther

5. Teacher implemented methods ofteaching that emphasise
independent work by learners

6. Teacher suppartedlearnersin the use of techrology for their
schoolwork

7. Teacher evaluatedtechrology-based workthathigher leaners
produced
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Appendix E: Teacher Interview Schedule

TEACHER INTERVIEW DATA AND TRANSCRIPT

DATE: 23 November 2012

FOCUSGROUP

Key Questions:

Did you feel that you gained knowledge of how to integrate ICTs into your practice?

What aspects of training do you feel helped you most to design and implement the
lesson?

Do you feel your pedagogy has changed as a result of alivignig, and if so, why?

Semi-structured Interview:

3 We are starting now, as | have just indicated we need to be slow so that we can add
follow-ups and questions, where necessary.

4 | think you can alsocodewi t ch i f you donét I[Emghsle a goo
Language.
5 Il am saying this deliberately. You can us

simply translate as the session progressadght now, the main intention of this
interview is to get responses for questions as listed in the paper in front of you.
Questions become our focus point.

6 In your experience, after this ICT training what would be your feeling about the
guestions in theiparticular order?

7 Anyone can respond to the question; | am not going to point at anybody.
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8 RESPONDENT 1. Most importantly, what | feel after this training is that
technologies does to a great extent enhance my teaching and learning, because
whenever therare gaps when | am teaching, technology now fills the gaps;

9 someti mes i t@sualaudi o or audi o

10 It will now fill the gaps that may be left by only my voice when | am teaching.

11 RESPONDENT 2: Added to that, when teaching0it | lelarnar vattention,
because it makes them listen attentively for something new you are teaching at that
time.
12 1t 6s somet hissnugb snteiwt uwtheisc hf or t eacher éds dr on

13 anditcan helpas a resource at the same time, which can improve teaching, learning
and assessment.

14 RESPONDENT3:é not s upersseher® as aematter of fact, it supplements
the educatords materi al;

15 | saw it make things easy, it assists educators when they presetite lesson
because learners will be able to listen attentively, and

16  focus on what the teacher is stressing at that time

17 INTERVIEWER: Ok

18 RESPONDENT 3 Under learning, it also helps learners in that, when the educator
has brought a video

19 or sometimes there is information or data they view on a video besides being taught
theoretically, once they see what the educator is talking about it helps the learner to
learn much more easily by visualizing.

20 Even when they ar e wforithem to gecak thad infermationt o0 | | b
because it was there Aphysicallyo.
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