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Abstract

The main purpose of this study was to examine hdeaming can help resolve some of the
most acute problems that are specific to the natfirthe outcomes-based education (OBE)
system in developing countries. This was accometidhy investigating the relevant literature on
OBE and by designing an e-learning content prottigy the South African version of OBE,
with the focus on the training of Mathematics anatiMmatical Literacy educators.

OBE is an education system centred on the theonyastery of learning introduced by Bloom in

the 1950s. It has been implemented worldwide imary and secondary schools and also in
tertiary institutions. Some studies have shown @BE is problematic, and that both educators
and learners are opposed to this system of eduacdEristing research also reports that the
guality of education in OBE is very poor as compaethat of the traditional education system.
This study was an attempt to identify the most equioblems experienced by educators and
learners in the OBE context and to design a prp®fgr e-learning content that can be used in

courses in an attempt to solve these problems.

The research population of the perceptions suresgisted of Mathematics and Mathematical
Literacy educators and learners from the 6 000 gmynand secondary schools of the KwaZulu-
Natal (KZN) province of South Africa. Eighteen sol® formed part of the research sample,
with an average of two schools per region (the K#blince is divided into nine regions). Both
private and public schools were included in thelgtData for the study were collected from
March 2007 to August 2007 in the form of a percami survey of 104 educators and 288
learners, yielding an average of six educators saxigen learners for each randomly selected
school.

Results from the perceptions survey show that edteand learners do not understand OBE

terminology. In addition, educators claim that tiaeg not sufficiently trained for OBE. Research
ii



participants also report that schools’ basic inftagure is unsatisfactory, and that their
classrooms are overcrowded. Mathematics is perdeagethe most difficult subject by both
educators and learners. The survey also revedlsnibst public schools do not have computers

and that neither educators nor learners have atzessnputers in their public libraries.

A SCORM- (Sharable Content Object Reference Modelnpliant e-learning course was
developed in this study to address the most acotdems identified by the survey, based on the
Software Engineering Unified Model. The designetbarse contains OBE terminology such as
learning outcomes, OBE principles, assessment atded assessment methods, national
curriculum statement and learning fields. The ere® course content also contains the
Mathematics and Mathematical Literacy curriculum ¢pades 11 and 12. It was constructed
using 16 documents extracted from the National Depnt of Education’s website: 7
documents under Further Education and Trainingadeu Teacher Guide, and 5 under General
Education and Training. The evaluation of the erisy content prototype was conducted
through a survey among 36 educators from diffegmmhary and secondary schools of the
Mngquma Municipality of the Eastern Cape provinceSoluth Africa. They were trained in the
SCORM-compliant e-learning course content at thdt&eSisulu University’s Butterworth
campus. The training took place from 10 to 13 Noven?2009. After the training, educators
filled out a questionnaire on their perceptionsttté effectiveness of the proposed e-learning
content prototype with regard to the practice ofEOB

Results from the SCORM e-course evaluation surdeywsd that the proposed SCORM
software artefacts allow educators to have a beitelerstanding of OBE terminology. The
proposed software artefact is user-friendly andcatius recommended its use not only for
Mathematics but for all subjects.



ADDIE
CEF
CEF-WSU
DoE
EMIS
FET

FIS

HOD
HTML
ICT

IT
MarlinaLS
MS Excel
NCS

NSC

NQF
OBE
RELOAD
SCORM
WSU

List of abbreviations

Analysis, Design, Development and Implemeiotatviodel

Central Energy Fund

Central Energy Fund for Walter Sisulu Unsity Community

Department of Education

Education Management Information System
Further Education and Training

Financial Information Systems

Head of Department

Hypertext Mark-up Language

Information and Communication Technology
Information Technology

Marlina Learning System

Microsoft Excel

National Curriculum Statement

National Senior Certificate

National Qualifications Framework
Outcomes-based Education

Reusable Learning Object Authoring and ety
Sharable Content Object Reference Model

Walter Sisulu University



Acknowledgements

| would like to thank Jehovah God deeply for givimg the strength to conduct this research:
You are really my stronghold in good and bad times.

To Professor Seraphin Eyono Obono, my supervisbg with great enthusiasm provided me
with endless valuable information: Your sharp miadd extensive knowledge not only

introduced me to the OBE world, but also to elattta@ourse design. | admire you and owe you
so much! Thank you so very much.

To Professor Thiruthlall Nepal, my advisor: Than&uyfor believing in me, and for your
inspiration and guidance. You helped me tremengdaglproofreading my research report and

by providing the necessary financial assistancesapgort for my thesis. Thank you.

To my mother, Florence No-eight Piyose: Thank yewyvmuch, old lady, for encouraging me
during the times of distress and for providing mthwhe necessary support at all times. Thank
you very much, Mas 3.

To Tandile Ngxekana, my friend: Thank you very mémhyour wonderful support at all times,
including, to mention but a few, accommodationgeaesh books, deep concerns, constructive
comments and encouragement. To my other friendgjiBaPoyo and Sonwabo Patekile: Thank
you for printing my questionnaires when | had nomhelse to go, and for the parties that
cheered me up when | was down.

Last but not least, | want to thank Doctor Mthabated Michelle from the KwaZulu-Natal

Department of Education. To the late Mrs Mandy Nkdsthank you very much for your



encouragements. To all educators and learnersptrtitipated in this study: Thank you very

much. Without you, this study would have been insgas.

Vi



Table of contents

DECLARATION I
ABSTRACT Il
LIST OF ABBREVIATIONS v
ACKNOWLEDGEMENTS Vv
CHAPTER 1 INTRODUCTION 1
1.1 Background 1
1.2 Problem statement 4
1.3 Research questions 5
1.4 Hypotheses 6
1.5 Objectives 6
1.6 Rationale 7
1.7 Scope of the study 7
1.8 Research methodology 8

1.8.1 Population

1.8.2 Sampling

1.8.3 Data collection 10

1.8.4 Data analysis 10

1.9 Dissertation overview 11

Vi



1.10 Conclusion 12

CHAPTER 2 13

AN ANALYSIS OF THE PERCEIVED IMPACT OF THE USE OF I NFORMATION
TECHNOLOGY IN THE IMPLEMENTATION OF OUTCOMES-BASED EDUCATION

13

2.1 Introduction 13

2.2 Literature review 14

2.2.1 Outcomes-based education challenges 14
2.2.2 The role of information and communicatiorhtamlogy in education 21

2.3 Perceptions survey on the impact of informatiomechnology on the understanding of

outcomes-based education 24
2.3.1 Objective of the survey 24
2.3.2 Research design 25
2.3.3 Data collection 30
2.3.4 Data analysis 30
2.3.5 Survey findings 38
2.3.6 Summary of the findings 41

2.4 Conclusion 42

CHAPTER 3 44

THE DESIGN OF AN E-LEARNING CONTENT PROTOTYPE 44

3.1 Introduction 44

3.2 Requirements 44
3.2.1 Subject statements 44

viii



3.2.2 Subject teaching activities guidelines
3.2.3 Assessment guidelines

3.2.4 Examination guidelines

3.2.5 Teacher training manual

3.2.5 Vocational training

3.2.6 Scenario for the design of the system

3.3 Research design
3.3.1 Research sampling
3.3.2 Sampling method
3.3.3 Research variables

3.3.4 Research instrument

3.4 The prototype

3.4.1 Structure of the e-learning content

3.5 Conclusion

CHAPTER 4

45
46
46
a7
47
48

50
50
50
51
52

52
53

69

70

EVALUATION OF THE PERCEIVED IMPACT OF E-LEARNING ON EDUCATORS’

UNDERSTANDING OF OBE
4.1 Introduction

4.2 Perceptions of educators and learners of e-leang
4.2.1 E-learning as a training tool
4.2.2 Information and communication technology BMathematics

4.2.3 Content prototype

4.3 Research methodology
4.3.1 Research method
4.3.2 Research population and sampling

4.3.3 Research variables

70

70

70
72
72
75

78
78
78
78



4.3.4 Research instrument

4.3.5 Data analysis

4.4 Findings
4.4.1 Characteristics of the research population

4.4.2 Respondents’ perceptions
4.5 Summary of survey findings

4.6 Conclusion

CHAPTER 5

CONCLUSION AND RECOMMENDATIONS
5.1 Introduction

5.2 Presentation of results
5.2.1 Information and communication technology aubwp
5.2.2 Outcomes-based education curriculum desidrimplementation issues
5.2.3 Support and capacity building

5.2.4 E-learning content design

5.3 Synthesis of significant findings and recommeradions
5.3.1 Understanding of outcomes-based educatiaminefogy
5.3.2 The impact of SCORM e-learning content design
5.3.4 Mobile technology

5.4 Responding to research questions
5.4.1 Challenges faced by educators and learn¢h&ioutcomes-based education system

5.4.2 Role of e-learning in outcomes-based edutatio
5.5 Recommendations for further research

5.6 Conclusion

79
80

84
85
86

87

88

89

89

89

89
89

90

91
92

93
93
94
96

97

98

99

100

97



REFERENCE LIST

APPENDIX A: QUESTIONNAIRE FOR LEARNERS

APPENDIX B: QUESTIONNAIRE FOR EDUCATORS

APPENDIX C: LETTER TO THE DEPARTMENT OF EDUCATION
APPENDIX E: LETTER TO CEF-WSU coordinator

Xi

102
110
127

45
155



List of figures

FIGURE 3.1: TEACHERS TRAINING MANUAL .....oottiiei e eee e 53
FIGURE 3.2: SESSION 1: INTRODUCTION TO NCS AND NSC....coiiiiiiiiiiiiieeieee e 54
FIGURE 3.3: SESSION 1 ACTIVITY 1 NATIONAL SENIOR CGETIFICATE POLICY .......ccevvveeenn. 55
FIGURE 3.4: SESSION 1 ACTIVITY 2: INTRODUCING NCSMD NCR.......cooviiiiiiiiiici s 56
FIGURE 3.5: SESSION 2 AND ITS ACTIVITIES FOR MATHEATICS TEACHERS’ ONLY ......... 58
FIGURE 3.6: INTRODUCTION TO MATHEMATICS ... 59
FIGURE 3.7: LEARNING OUTCOMES..........ooiiiit ettt e e e e 59
FIGURE 3.8: SPACE, SHAPE AND MEASUREMENT ..ottt e 60
FIGURE 3.9: SESSION 4 AND ITS ACTIVITIES FOR MATHEATICS TEACHERS' ONLY ......... 61
FIGURE 3.10: INTRODUCTION TO MATHEMATICAL LITERACY....cooiiiiiiiii e 62
FIGURE 3.11: SESSION 3 AND ITS ACTIVITIES FOR MATHSTERACY TEACHERS’ ONLY .. 63
FIGURE 3.12: PLANNING CYCLE ... .ottt 64
FIGURE 3.13: DEVELOPING A SUBJECT FRAMEWORK ..coiiiiiiiiiiiiiii e 65
FIGURE 3.14: DEVELOPING A WORK SCHEDULE FOR MATHSTERACY GRADE 12 ........... 65
FIGURE 3.15: SESSION 4 AND ITS ACTIVITIES ...t 66
FIGURE 3.16: ASSESSMENT GUIDELINES ... e 67
FIGURE 3.17: ASSESSMENT GUIDELINES ... e 67
FIGURE 3.18: METHODS OF ASSESSMENT ....ouii e e e 68
FIGURE 3.19: PROGRAMME OF ASSESSMENT ... e 69

Xii



List of tables

TABLE 2.1: GENDER DISTRIBUTION OF THE RESEARCH PARJIPANTS ..., 27
TABLE 2.2: CURRICULUM DESIGN VARIABLE ........ooceeiiiiiiiieee e 32
TABLE 2.3: CURRICULUM IMPLEMENTATION ISSUES ... e 35
TABLE 2.4: INDIVIDUAL PREFERENCES.........oott oo e 36
TABLE 2.5: THE USE OF IT ..ottt it e e 37
TABLE 2.6: CORRELATION ANALYSIS BETWEEN VARIABLES............cooviiic s 41
TABLE 4.1: LEARNERS’ PERFORMANCE IN TANZANIAN SCHOOGS IN 2005.......c.ccoiiiiiiiiiiinns 74
TABLE 4.2: EDUCATORS’ PAST TRAINING EXPERIENCES..........ooiiiiiiiiie 81
TABLE 4.3: EDUCATORS’ COMPUTER COMPETENCE ..., 82
TABLE 4.4: THE PERCEIVED USABILITY OF THE PROPOSHBLEARNING CONTENT

PROT OTY PE ... ettt e et e e e re e e e e e e e e e e e e e aneans 83
TABLE 4.5: UNDERSTANDING OF OBE ......coiiiiiiiiiiii et 84
TABLE 4.6: MEAN ANALYSIS OF RESEARCH VARIABLES ... 86

Xiii






Chapter 1
INTRODUCTION

The aim of this study was to identify problems taeg experienced by educators and learners in
the outcomes-based education (OBE) system, anddigrdand evaluate a SCORM- (Sharable

Content Object Reference Model) compliant contentqgbtype to solve the most acute of those

problems. In this chapter, the background of thie\stthe objectives and the scope of the study
are discussed. The problem statement, hypothesethamesearch questions are clearly defined,
and the rationale behind the research and theratsagethodology employed are also presented
in this chapter.

1.1 Background

The science of education has moved through vamoogements and schools of thought. The
decade between 1950 and 1960, however, is pariigitderesting, with particular reference to
the work of B.F. Skinner and Benjamin Bloom (Tugk2@05). Bloom’s work on educational
objectives can indeed be regarded as the foundati@®BE (Zengele, 2004), while Skinner’s
work on the science of learning and the art of heax can be seen as the foundation of e-
learning (Were, Rubagiza, Denley & Sutherland, 2007

OBE is defined as a system of education in whichrghing that is taught has a specific
purpose. The proponents of OBE claim that the Wastto learn is to first outline the needs to
be achieved, and thereafter to determine strategiexesses and techniques to meet the
identified needs. Several countries around the dvbdve attempted to implement OBE, with
more or rather less success (Naicker, 2000). Safrtba, for example, implemented the OBE

system after a political regime change in the aguint1994.



Since 1994, attempts to change the education systerSouth Africa have been both
philosophical and structural. In 1996, the new 8oAfrican government inaugurated a nation-
wide process to transform the curriculum — parédylits aims, methodology and learning areas.
They had to be seen to be delivering on their dthutgromises, and thus needed a new
curriculum to be published, and to be at leastiggrtimplemented before the 1999 elections
(Sieborger, 1998).

Over the course of the years 1996 and 1997, vadougulum committees representing a range
of stakeholders were charged with producing the aessiculum for South Africa. Its structure
and framework were centrally pre-determined and-megotiable: The model was to be
outcomes-based, and the traditional subjects veeloe tabolished in favour of ‘learning areas’. A
major problem was the timescale: from the startippants were presented with deadlines
which they knew were impossible to achieve andpitoeess was always constrained by severe
time pressures and overly optimistic planning. Eiva of the education reform movement of
1994 onwards was to focus on outcomes that are lkolge-gained instead of on inputs. But,
according to Thusi (2006), some of the confusiorraaunding OBE is precisely the issue of

semantics.

According to Stofells and Onwu (2005: 112), Curlicn 2005, which was implemented in
South Africa in 2005, was neither “educator suppettnor “educator friendly”. Stoffels and
Onwu (2001) assert that this is why OBE did nohdavour among educators: many schools did
not receive enough learner support materials; txaghides did not provide good examples of
OBE lessons and learner assessment; class vigitstanng and feedback by local, district and
national Department of Education (DoE) officialsrev@on-existent; and important concepts of

the OBE curriculum were not included in teacheintray sessions.

In principle, OBE sounds good. However, in practités problematic. South African educators

are confused by differences between the new systainthe old system, and feel that OBE

2



undermines the traditional system and introduces preblems. As a result, most educators are
finding it difficult to adapt to OBE (Thusi, 200&jd are resisting to the smooth implementation
of OBE. This resistance could lead to poor-quadyication. Resistance is a major challenge for
OBE in South African schools. Moreover, the sucitésand effective implementation of OBE
depends on a sound understanding of OBE policesnimology by those involved in its

implementation and those using the system i.e.a&duand educators.

The education world has been taken to new heightsd introduction of e-learning, mainly in
developed countries that have the necessary restocits successful deployment (Dunmill &
Arslanagic, 2006). E-learning, sometimes referredas computer-based training or online
distance education, refers to structured, compeniabled learning, carried out by individuals or
groups outside of a physical classroom, over tkermet, or within an internal network (Parker,
2003). Today, computers have opened new opporesraind they provide more flexible ways to
enhance teaching and learning processes. Accotdirigon (2004), e-learning, technology-
enhanced learning and computer-mediated instructoa the leading trends of education in the
21 century. The number of e-learning conferences,irsm® and training initiatives are
increasing worldwide, as e-learning is increasinggd to facilitate the implementation of new

modes of education both in schools and in busisesse

However, e-learning is still experimental in deyetwy countries (Wereet al, 2007). The
introduction of e-learning in developing countriesthe OBE context is therefore interesting
with regard to two main aspects: the general teldgnal infrastructural problems faced by

developing countries and the specific problemsnaieto the nature of the OBE system.

In South Africa, there is a high expectation by wE for primary and secondary schools to
implement information and communication technoldgyT). This expectation necessitates the
use of computers for teaching and learning. Aceydop the DoE (2004), all South Africans

learners will be ICT-capable by 2013, from Gradaplto Grade 12. This means that learners



will be able to use ICT with confidence in schodsd in society in general. The question
therefore is: Are educators sufficiently trained@T in order to help the learners? Magi (2008)
asserts that the use of ICTs can help to solve noartlge challenges currently experienced in
primary, secondary and tertiary education. Evemghomany researchers have investigated the
adoption of e-learning in developing countries (Ad&005; Conole, De-Laat, Dillon & Darby,
2006; Dagada & Jakovljevic, 2004; Engelbretcht,2dntanado & Diaz, 2001; Higgins, 2003;
Parker, 2003; Ungerleider & Burns, 2002; Wee al, 2007) and other researchers have
examined the practice of OBE in the developing dd@Acharya, 2003; Brown, 2004; Butler,
2004; Fisher, 2005; Jackson, 2000; Jansen & CéyristB99; Killen, 2005; Makgato &
Mbanguta, 2002; Malan, 2000; Naicker, 2000; Ran&!€003; Thusi, 2006; Zengele, 2004),
very few studies have attempted to establish abietveen the benefits of e-learning and the

specific problems inherent to the nature of the GB&em.

The aim of this study was therefore to examine bd@arning can help resolve some of the most
acute problems that are specific to the naturdn@f@QBE system in the context of a developing
country.

1.2 Problem statement

OBE in the South African context has been strorgiticised in a widely circulated paper
written by Jansen (1997). He asserts that OBE utlSAfrican primary and secondary schools is
doomed to fail. The first reason cited by Jansearesof the causes for OBE failure is that “the
language of OBE is too complex” (1997: 10). ThisEDBnguage problem seems to be amplified
by the system’s novelty, especially for educateesned in a different education system. In
another publication, Jansen (1998) further assbaisOBE is based on flawed assumptions of
what happens inside schools, classroom sizes ankinls of educators that have to teach in an
OBE system.



In all primary and secondary schools, the DoE etgpeducators to be responsible for the

implementation of the OBE curriculum in their sctsod herefore, whether educators understand
OBE policies and terminology or not, they havemplement OBE. Jansen (1998) also questions
the extent to which educators were involved durihg development of OBE policies and

curriculum’s. He asserts that only a small groupddicators were included in the Learning Area
Committees. According to Ramolefe (2003), educatdtiudes towards OBE suggest that they
are not well trained for OBE and they do not untiégrd the OBE system. This suggests that the

implementation of OBE may be problematic in mosiosds in South Africa.

1.3 Research questions

The main research questions of this study were dtated as follows: How can e-learning
enhance the implementation of OBE? What asped®B& must be prioritised for enhancement

through e-learning?

That main research questions were divided intddhe@wing sub-questions.

Research sub-question onéVhat are the challenges faced by OBE educatordearders in a
typical primary or secondary school of a developoogintry?

This sub-question addresses questions such asliiheing: Are those challenges only related to
the specific nature of OBE? Do those challengesistiacross the board, irrespective of social,
historical and geographical differences? What & implications of these challenges for

learners’ and educators’ performance?

Research sub-question twoHow can e-learning help OBE educators and learniera typical
primary or secondary school of a developing couhtry
This sub-question addresses questions such asltbeiihg: What are the constraints to the

deployment of e-learning applications in developomuntries? What is the best e-learning



standard that is suitable in those conditions? Wdratthe best long-term and short-term e-

learning strategies and solutions for the resatutibthe challenges mentioned above?

1.4 Hypotheses

In this study, the following untested assumptions wesed as a starting point to further explore

answers to the research questions.

Assumption one: OBE comes with its own specific challenges, butséhehallenges are
worsened by infrastructural deficiencies presendieneloping countries. The severity of these
challenges might vary depending on the social stafuhe learners, educators or schools (i.e.
rich versus poor, private versus public, rural usrsirban, etc). These challenges negatively
impact on the overall quality of education.

Assumption two: While the internet is increasingly being used inedeped countries, schools

in developing countries to a large extent stillrdd have access to personal computers and the
internet. In contrast, cell phone technology seémbe used to a large degree in developing
countries. E-learning standards can therefore péoged via the internet but also via cell phone
technology. However, the real problem seems tdhbauhavailability of relevant content for the
deployment of e-learning. The study is thereforeeaded towards the need for relevant e-
learning content. However, at this stage, the eatund the choice of priority themes for such
content is still to be explored.

1.5 Objectives

The main objective of this study was to examine leigarning can help resolve some of the
most acute problems specific to the nature of tB&E@ystem in the context of a developing
country. This purpose was achieved by identifyihgse problems and by providing an e-

learning-based solution to some of the problentkerform of e-learning course content.



The main objective can be divided into the follovsub-objectives:
a) ldentify, clarify and prioritise obstacles and dbages to the effective use of OBE in
primary and secondary schools in South Africa.
b) Design and evaluate e-learning course contentctiratielp resolve the above-mentioned

obstacles and challenges.

1.6 Rationale

Considerable intellectual effort has been put theodesign and planning of OBE on the basis of
the theory of mastery of learning developed by Bida the 1950s. As pointed out by scholars
such as Jansen (1997; 1998), Killen (2005), Rarad®06), Stoffels and Onwu (2001), Thusi
(2006) and Zengele (2004), the principles of OBE& aoble; however, its downfall lies in its
implementation. The main rationale of this studyswa contribute to a scientific effort in

seeking ways to improve the implementation of OBE.

1.7 Scope of the study

This study focused on OBE in primary and secondahpols in the developing country South
Africa, and did not deal with tertiary educationstead, the focus was on general education, and
special issues such as adult education or spes@sieducation were not addressed. It was not
concerned with education in developed countriesarntacross geographical boundaries ranging
from rural schools to semi-urban and urban schdbi®cused on the opinions of both public
and private school educators and learners, andndid consider the opinions of school
government authorities such as ministers and auuang developers. In addition, the study was
not limited to a specific gender group, as bothemahd female educators and learners were
equally considered in the research. It also didfootis on a specific racial group; however,
because of the demographics of its participants réisearch mostly dealt with black educators

and learners, with a few exceptions.



1.8 Research methodology

This study included a survey and a prototype deaigh evaluation. The purpose of the survey
was to capture the challenges of OBE in primary aadondary schools in the context of
developing countries. The purpose of the prototype to construct a software artefact that can
assist in resolving some of the challenges identiby the survey. The population and sampling,
data-collection and data-analysis techniques usebe survey and in the prototype design and
evaluation are briefly described in the next sectend are also discussed in Chapter 2, which
deals with the perceptions survey, and in Chaptevich focuses on the evaluation of an e-
learning content prototype. The prototype presentedChapter 3 of this dissertation was
designed based on research from documents suatlieg @nd curriculum documents available
from the website of the DoE of South Africa. Onlpcdments addressing the challenges
identified in the survey formed part of the resbaithe analysis of these documents was done
manually. The description of the prototype as vaslithe documents used for the design of the
prototype is given in Chapter 3. The developmenthef prototype was achieved based on the
Unified Process Model, a well-known software engnieg model proposed by Jacobson, Booch
and Rumbaugh (1999). After the design and impleatemt of the prototype, a group of
educators that participated in the Central EnergndF(CEF) project at the Walter Sisulu
University (WSU) was used to test its usability.

1.8.1 Population

The population of the initial perceptions surveynsisted of primary and secondary school
educators and learners using an OBE system. Thiy siwamined educators’ and learners’
perceptions of their daily challenges at schoolyvaB as their description of the status of their
schools’ infrastructure.

The research population for the e-learning coursetent and evaluation consisted of all
Mathematics and Mathematical Literacy policies awodriculum documents available on the

website of the DoE of South Africa. Mathematicsaigght in South Africa from the Foundation
8



Phase (grades R—3) up to the Senior Phase (gr@dé&&)lfor primary and secondary education.
Therefore, all Mathematics and Mathematical Litgrpolicies from the Foundation Phase up to

the Senior Phase formed part of this research ptpal

The research population for the evaluation of tHeaening software consisted of educators
teaching in primary and secondary schools in Sédtita who participated in the CEF-WSU

project.

1.8.2 Sampling

Educators and learners were selected from a sashglehools from the KwaZulu-Natal (KZN)
province of South Africa. At the time of the studlgere were around 6 000 schools in total in
KZN. The province is divided into nine districtdsulicts are divided into circuits; and circuits
are divided into wards. Therefore, schools belomgwvards. Three schools were randomly
selected from each district. One grade was randesilgcted from each selected school among
the grades offering Mathematics or Mathematicaledaity courses (using simple random
sampling). Six male and six female learners wergloenly selected from the selected grade.
Two female and two male educators were randomlgcsad from the selected school, which

gave a total sample size of 400 participants fxr sbrvey.

For the design of an e-learning content prototgoeuments were classified into two categories:
documents that helped to shape the structure ad-tharning course content, and documents that
were used to populate this structure with the @¢eontent. Only documents written in English
were considered. Subject-specific documents reladeldathematics or Mathematical Literacy
were given priority. General documents were, howesakso part of the sample, provided that

they could also be used for Mathematics or Matheadtiteracy.

The evaluation panel of the e-learning prototypmma consisted of educators participating in
the CEF-WSU project. All educators participating time project took part in the survey,
9



irrespective of the subject they teach. A totakeesh population of 37 participants took part in

the survey.

1.8.3 Data collection

For the perceptions survey and the evaluation efaHearning content prototype, data were
collected using questionnaires personally disteduto participants by the researcher himself.
For the perceptions survey, the researcher visitegelected schools and personally distributed
the questionnaires to the research participanssstagy them by answering their queries while

they filled out the questionnaire and collecting tompleted questionnaires.

Documents used for the design of an e-learningecirgrototype were collected from the South
African DoE’s website. The researcher downloadéiathematics, Mathematical Literacy and

policy documents that could be used for the desfghe prototype.

For the evaluation survey, the researcher traihedtrticipants on the SCORM software. The
researcher distributed the questionnaires to thecyents immediately after the training and
assisted them by answering their queries. Mosttmuesson the questionnaires were closed-

ended questions.

1.8.4 Data analysis

For the perceptions survey, questionnaire answers @nalysed as values under the following
variables: respondents’ perceptions of the praetad understanding of OBE curriculum design
issues; respondents’ perceptions of the practicé anderstanding of OBE curriculum
implementation issues; respondents’ perceptionsthefr own preferences with regard to
assessment including subjects’ level of difficuland respondents’ assessment of their use of

information and communication technology (ICT). éikscale values were used to map out the
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dominant perceptions and the correlation betweespamdents’ backgrounds and their

perceptions.

For the design of the prototype, the documents vemieysed according to the requirements
stipulated in Chapter 3 of this dissertation. Thesglirements are based on the curriculum for

Mathematics and Mathematics Literacy as well as @Bmminology policies.

For the evaluation of the e-learning content prgiet questionnaire answers were analysed as
values under the following variables: educatorsseasment of past training experiences;
educators’ computer literacy background informatieducators’ computer competence; and the

perceived usability of the proposed e-learning enhprototype by educators.

1.9 Dissertation overview

Chapter 1 contains the introduction to the dissierita The background of the study was
highlighted in this chapter to allow the readeutwlerstand the context in which this study was
undertaken. In addition, the problem statementaeh questions, hypotheses, rationale and

research methodology were also presented in tligteh

Chapter 2 is dedicated to the analysis of educairactitioners’ perceptions of the design and
implementation of OBE, and the impact of the usalgkCT on OBE. A review of the literature
and a discussion of the research methodology amdetfearch results are also presented in this
chapter. The literature review includes researchhenimplementation of OBE in South Africa

and abroad.

Chapter 3 entails a presentation of the developrokan e-learning content prototype for the

training of OBE Mathematics and Mathematical LitsraThe requirements and design are
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outlined in this chapter based on the Unified Psscgoftware Engineering Model. The proposed

e-learning teacher training software is also preesem this chapter.

Chapter 4 is a presentation of the evaluation efpérceived impact of the e-learning prototype
on the understanding of OBE by educators. A liteeteview of the usage and effectiveness of
SCORM is first presented, followed by the preseomatof the methodology used for the
evaluation. The findings of the survey are presefdowing the data analysis on the basis of
the variables identified.

Finally, conclusions and recommendations are driowithe study and presented in Chapter 5.
Possible future directions of research in the fiflé-learning for developing countries are also
proposed.

1.10 Conclusion

The concept of learning is high on today's educatigenda. This does not only hold true in
South Africa as, ironically, the implementation @BE is still criticised worldwide. This calls
for new models to modernise the implementation &EQn order to improve educational
excellence. At the same time, the implementatiodG3¥ in South African schools has been
requested by many education stakeholders.

In this chapter, the problem statement and themate of this study were outlined, as well as its
objectives, hypotheses and research questionsmeéti@dology of this research study was also
briefly outlined in this chapter and it will be ther presented in chapters 2 and 4.

The next chapter is a detailed presentation ofiteephase of the research on the perceptions of

educators and learners with regard to the undetisigrof OBE and the use of ICT.
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Chapter 2

AN ANALYSIS OF THE PERCEIVED IMPACT OF THE
USE OF INFORMATION AND COMMUNICATION
TECHNOLOGY IN THE IMPLEMENTATION OF
OUTCOMES-BASED EDUCATION

2.1 Introduction

This chapter starts by presenting a review of thstiag literature on OBE before an analysis of
the perceived impact of the use of ICT is presentédrature on the perceptions of educators,
learners and course designers of OBE is reviewst] followed by a literature review of the role

of school basic infrastructure in education. Thi#ezathe role of ICT on education in general is
examined. The role of ICT in Mathematics is disedss Chapter 4 of this study.

This chapter further presents the methodology wseghther and analyse data on learners’ and
educators’ perceptions on the use of ICT and thederstanding of OBE. The research method,
the population as well as the sample size and sagnhpiethod are also defined in this chapter.

The research variables are described togethertihwthiesearch instrument that has enabled the

data collection.

Lastly, the research findings for the perceptions surveleafmers and educators with regard to

their working conditions are presented in this ¢bap
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2.2 Literature review

This section presents a review of the existingdiiere on OBE and the impact of IT usage by
education practitioners (educators and learnets).literature review is guided by the following
guestions:
a) What does the existing literature reveal of theegptions of educators and learners of the
design and implementation of OBE?
b) What is the impact of the school environment onrliggy programmes?

c) What is the impact of ICT on education in general?

2.2.1 Outcomes-based education challenges

According to Daziell and Gourvenec (2003), the ainOBE was to initiate new partnerships in
learning, from primary and secondary education ritversities, universities of technology and
colleges. These authors conducted a study amoregld@ators and 44 first-year students of the
Curtin University of Technology in Australia. Theudy concluded that OBE really introduces
new and diverse possibilities for educators, leaaad partnerships, calling into question many
of the premises underlining tertiary teaching ane institutional structures supporting it. For
learning to be successful in OBE, active partn@shietween educators and learners are crucial
(Daziell & Gourvenec, 2003). However, OBE seembddacing many challenges, as identified
by several scholars (Jackson, 2000; Jansen, 198Bni2000; Naicker, 2000; Ramolefe, 2003;
Thusi, 2006; Zengele, 2004).

2.2.1.1 The perceptions of outcomes-based education in South Africa

A negative criticism of OBE is reflected in Mala2000): OBE is bureaucratic and time-wasting,
and it erodes the professional autonomy of edusaidris criticism is based on the results of a
study conducted in the Western Cape province otiSédrica for which 12 course designers
from the provincial DoE and 19 educators from DMalan High School located in Bellville

central were selected to participate. The aim efgtudy wago investigate the effectiveness of
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the implementation of OBE in secondary schoolshia YWestern Cape. A questionnaire was
administered to the educators participating ingtuely, which was based on the following two
main research questions: What are the factorssthatv the effectiveness of OBE? Is OBE a
good education system? Face-to-face interviews walseconducted to gather information from
course designers based on the following main questils OBE a good education system for a
South African curriculum? Why OBE in South Africdfhat are the critical pros and cons in the
implementation of OBE in South Africa? The studglicated that there is an explicit connection
between outcomes, learning and assessment. Scheappls indicated that 85% of educators’

attitude towards OBE is negative, up to a point thay are not willing to implement OBE in

their teaching methods. A total of 68% of the edoisaindicated that OBE is not a good

education system to be used in South Africa. Alirse designers reflected that OBE is a good
education system and that educators should chaegenegative attitude towards its use (Malan,
2000). The same proportion of course designersraftexted that there is a problem with the old
education system, and that OBE was introduced pyawe the education of the country so that

matriculants could become employable.

Jackson (2000) is of the opinion that OBE is plufdscally and epistemologically unsound due
to the fact that it does not accommodate the streadf some subjects and disciplines such as
Mathematics. According to Jackson (2000), OBE gaile attention to processes. He further
comments that important education outcomes, suckiahges and attitudes, are difficult to
transmit to learners, that curriculum content igidfised in OBE, and that OBE emphasises
skills attainment at the expense of knowledge. slack (2000) findings are based on a case
study of a school in the Gauteng province of Sodéica in which interviews and
guestionnaires were used as the data-gatheringiteeh The aim of the study was to investigate
possible factors that could contribute to the failaf OBE, and the study took place prior to the
implementation of OBE in South Africa. The reseanas conducted with a sample size of 14 to
18 educators selected from a high school locatédemorthern part of Gauteng in South Africa.

A questionnaire was administered to educators bagetthe following main research question:
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Do you think OBE will have a positive impact on tReuth African curriculum? The findings of
the study indicate that approximately 85% of theoadors thought that OBE was not a good
education system for South Africa, based on the flaat South African schools have large
numbers of learners, that there is a general g textbooks in schools and that there is a

great number of disadvantaged institutions (Jack2000).

2.2.1.1.1 The perceived role of management in outco mes-based education

Educators’ perceptions of OBE were studied by Rafeo{2003) with the aim of determining
how educators perceive the role of national andlldepartments of Education, and how they
perceive the role of principals in providing leaslep in the context of OBE in South Africa.
Ramolefe (2003) conducted a case study of Graded8aeducators from two schools in the
Limpopo province of South Africa. Six to twelve ediors were selected in each school. A
guestionnaire was administered to the educatorsriter to capture their opinions on the
following questions: Do principals understand OBE®@ principals discuss OBE issues with
educators? Do the national and local offices ofDlo& provide support for educators on OBE
matters? Are principals well trained for OBE mamagat? The results of Ramolefe’s (2003)
study indicate that according to the perceptionsdfcators, principals do not understand OBE
(reported by 75% of the educators), they do nomh pieeetings to discuss OBE with educators
(reported by 70% of the educators), and there isenough support from the national and local
departments of Education with regard to the impiatiatgon of OBE (indicated by 70% of the

educators).

Zengele (2004) also conducted a study on the expewhich education managers are equipped
with professional skills and knowledge for the sssful implementation of OBE. Zengele
(2004) conducted a survey and gathered data framstgroup interviews and questionnaires
with the purpose of determining existing conditiamschools during OBE implementation, the
value of stakeholders’ involvement in OBE managenamd the imperatives for education

managers during the implementation of OBE. The gsepof the questionnaire used by Zengele
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(2004) was furthermore to investigate respondenesis of OBE implementation, respondents’
knowledge of OBE and their feelings about its impdatation, existing school management
styles and how respondents viewed the managemé&iBBfin schools. The research population
for both the interviews and the questionnaireshis study consisted of eight to ten educators
from schools in the Gauteng Western District of tBofdfrica. A purposive sampling method
was used in the study. The results of Zengele’84p8tudy indicate that both managers (80%)
and educators (100%) complained about the traipnogided by the DoE: they thought it was
too brief and presented haphazardly, with traierging little knowledge of OBE. They also
complained that there were no facilities to sup@BE implementation. Zengele (2004) clearly
highlights the criticisms that educators, learneasd school principals have on the

implementation of OBE in South Africa.

2.2.1.1.2 Resources

Naicker (2000) concludes that OBE is problematie tlu resource unavailability, the concept
itself, and educators’, learners’ and parents’ pectves of its implementation. Naicker (2000)
further concludes that OBE has been poorly impldetem South Africa due to the contribution
of numerous factors, such as limited resourcesrdegh placements from special facilities to
regular education, training, and so on. NaickeO@Gonducted a survey using a questionnaire
with a sample size of 108 primary schools, whichstibutes 10% of the primary schools in the
Western Cape Province, to establish the impact BEE ©n grades 1 and 2 of the Foundation
Phase. The sample covered rural, urban, publicpaindte schools. The research analysis was
based on, but not limited to, the following maisearch questions: How successful have specific
outcomes been implemented in grades 1 and 2? Wdsatbben the level of success of the
implementation of different learning outcomes? Hhsre been sufficient human resource
development to assist educators and to ensurghgptare adequately trained in dealing with
diversity? The results of Naicker’'s study (2004 yasvpositive for urban schools as compared to
rural schools. The results reflected that claseesuial schools are overcrowded compared to

those in private schools, which have an average &iZ30 to 35 students. Regarding specific
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learning outcomes, 67% of the respondents indicéttatl specific outcomes have not been
successful implemented, and almost the same nuofibespondents indicated that there were no

resources to assist the educators to handle div@énsschools.

According to Thusi (2006), who conducted a studytlom effective implementation of OBE in
the primary schools of the Eastern Cape provinceSofith Africa, OBE is an important
cornerstone for a democratic society. Thusi (2@0€9 articulated factors that might hamper the
smooth implementation of OBE: inadequate trainimgahool principals and educators, poor
school infrastructure and a lack of resources drabmmitment of both educators and the DoE.
The aim of the study was to determine the perceptaf participants of the implementation of
OBE at district, school and classroom levels. Iiiial and focus-group interviews were used to
gather information. Individual interviews were cocted with a number of district officials,
principals and educators, totalling 37 people f@mdistricts in the Eastern Cape. Focus-group
interviews were conducted at three training sitesthe Eastern Cape with a total of 40
participants. The main aim of all the interviewsswa determine the perceptions of participants
of the implementation of OBE. The research findimgflected that the attitude of many
principals and educators towards OBE emanated tt@mmanner in which information was
disseminated during their training. Participanticalated that the amount of training they
received for such a complex change was totallyffitcsent. Some educators lacked motivation,
and others were openly sceptical of the credibitythe OBE curriculum (Thusi, 2000). The
study also showed that since educators from rurdlfarm schools suffered in the traditional
system (before OBE), they welcomed any change wioatid relieve their situation, including
OBE (Thusi, 2006).

2.2.1.2 School infrastructure

The impact of the state of schools’ infrastructareeducators’ absenteeism and retention was
analysed by Schneider (2003). According to Schme{@803), educators in poorer-quality

facilities are more likely to be absent and to &tw teaching profession. This assertion is based
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on the results of a survey of educators in Chicaged Washington DC in the United States of
America (Schneider, 2003). The aim of Schneid&098) study was to investigate the impact of
school infrastructure on education outcomes. Thecipal, eight staff members and twelve
learners of a school in city were interviewed toalgee their assessment of the local
infrastructure-management capacity, school infuatire plans and the impact of the school
infrastructure on both educators and learnersdtiitian, a questionnaire was used to gather data
from a sample of 1 796 educators selected randomntlpf 23 930 educators in the Chicago and
Washington DC districts. The results of the intews and questionnaires indicated that poor
school infrastructure does not motivate educatars laarners to be effective in their teaching
and learning respectively. Schneider (2003) corediuthat the impact of school infrastructure on
education outcomes could be broken down into ttaditglof the facilities, the overall design of
facilities and facilities’ effect on actual teachirand learning time. Schneider (2003) also
concluded that the quality of educator—learnerti@tahips is based on the availability of basic
resources (desks, playgrounds, electricity, clasasy water, laboratories, and so on) in schools.
Almost all the educators (96%) indicated that tlseinool facilities are inadequate. Seventy-two
per cent of the learners, 86% of the educatorstia@drincipal found many problems with the
design of their school, including issues such aléguacy of science laboratories, schools
infrastructure being too large, inadequacy of msi@nal space and classes being smaller. The
results also reflect that even when schools arédesigned, they are often not well maintained
(Schneider, 2003).

The issue of poor school infrastructure is alsoresikkd in Fisher's work on the interplay of
quality facilities, school climate and learner asl@ments (Fisher, 2005). Fisher (2005) used a
guestionnaire to gather data from participants f@@nmiddle schools in Virginia in United
States of America, which was completed during alleety scheduled faculty meeting. About
one-third of the faculty members present were ramgoselected to participate in a survey
concerning the quality of education facilities. Baxh variables captured by the survey included

participants’ satisfaction with regard to the faliag: the quality of facilities; the maintenance of
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facilities; support resources such as learning nadgeand tools for laboratories; and Grade 8
learners’ achievement in the subjects English aathi®matics. Fisher’s (2005) findings indicate
that support resources, quality facilities and stiudachievements are related to one another.
Fisher (2005) further shows that despite increasesnstruction at schools, the buildings of one
in eight schools are still in a poor condition. tgirine per cent of the participants indicated that
they were not satisfied with the quality of thea®ed resources and support, and 72% indicated

that the above-mentioned issues impact greatlyameérs’ achievement.

a) Library infrastructure in outcomes-based educati on

According to Johanson (2007:18), factors that doute to the failure or vast criticism of the
OBE system in schools in the Western Cape provaicgouth Africa are a lack of resources,
especially in township schools (e.g. a shortageadéquate learning resources which is
specifically the case for the indigenous langugge® dependence on external support in the
form of voluntary workers and donations; infrastuwal problems; the absence of possible co-
operating public libraries; and inadequate libragyening hours due to security problems.
Johanson (2007) conducted an observational studydar to assess the practices in a Cape
Town public library. She also conducted a fieldveyrin the Western Cape, Northern Cape and
Free State provinces. The survey sample consistedixoemployees from each library.
Participants filled out a questionnaire on thedwihg issues: the lack of explicit emphasis on
school libraries in the curriculum, educators’ fe@n textbooks, the lack of understanding of the
educational role of school libraries in OBE, theklaof support from principals, and contact
problems between schools and public libraries. dsta concluded that problems with basic
infrastructure contribute greatly to the failure @BE. Eighty-three per cent of the participants
indicated that there is no emphasis on library esaghe curriculum and that educators focus
excessively on textbooks for their lessons. Allplaeticipants indicated that there is no link &t al
between school principals and public libraries. Bhedy also revealed that officials from the
DoE and course designers do not create a dirdcb&tween public libraries in their curriculum,
which could possibly be done in the form of assignta or projects (Johanson 2007).
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Brown (2004) reflects on the need for educatiorctiraners to use libraries. Brown (2004)
conducted a study on the impact of public librames surrounding schools. The study was
conducted in Cape Town in the Western Cape proviricBouth Africa. A questionnaire was
administered to 19 employees of the Cape Town kyldvased on the following two main issues:
the impact that the shift from apartheid to demogitaas had on education practitioners, and the
library needs of disadvantaged schools. Data aisatgsealed that over 80% of the population
was not satisfied with the change of curriculunerafhe apartheid era. Participants indicated that
the only thing to be of importance is the availigyibf resources to the so-called disadvantaged
schools. The study also revealed that those whahdiee access to the library were English
speaking (70%), white (82%) and well educated (68%ployees. The study also reflects that
almost 85% of learners from township and rural sthare not encouraged by their educators to
use the public library. Based on a lack of resasimeural and township schools, all the research
participants indicated a great need for commuiriliiyaties in townships and rural areas (Brown,
2004).

2.2.2 The role of information and communication tec hnology in education

The positive impact of the use of ICT is shown istady conducted by Mutmaz (2000) on the
factors affecting educators’ use of ICT. MutmazQ@Pconcluded that educators’ perception of
their own teaching is central in influencing edocatto use ICT in their teaching. Mutmaz
(2000) further articulated that educators who sssftdly use technology in the classroom have
positive attitudes to ICT and focus on learner cacand individual study rather than on the
direction imposed by the educator. A questionnaves designed to gather information on
educators about their experiences in ICT, theituaies to the value of ICT for teaching and
learning, and their training experience in the ab¢éCT in education. The sample of the study
consisted of 44 male and 28 female educators whacosputers in their teaching. The study

shows that educators who are regular users of I&/E lzonfidence in using it, and those they
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also perceive it to be useful for teaching, lesplamning and their personal work. Eighty-two

per cent of the participants in Mutmaz’'s study @0further indicated that ICT makes lessons
more interesting, easy and fun for educators amtd tharners; it makes lessons more diverse,
more motivating and more enjoyable for learnerbglps to improve the presentation of learning

materials; and it gives more power to the educator.

Naledi Pandor, in her capacity of Minister of Eduma of South Africa, at a World Ministerial
Seminar on Technologyn Education, stated that the introduction of ICTits education
symbolises an essential part of government’s gfyate enhance the quality of teaching and
learning in the South African education system, #ad the key to reaching this objective is the
integration of educators into the process (Departnoé Education, 2005). This means that
society expects a lot from ICT, as it can in tuomtcibute towards the improvement of quality of

life, and the building of a peaceful, successful damocratic society.

2.2.2.1 The use of information and communication te ~ chnology in disadvantaged

schools

Were et al (2007) conducted a study on the use of ICT topstpbasic education in
disadvantaged schools and communities. Accordirthdase authors, modern ICT has a definite
place in the education system and especially engits to improve the quality of education
(Wereet al, 2007). This was the conclusion of the study cahell in one disadvantaged school
located in the northern region of Rwanda with agarof 45 learners and 12 educators. The aim
of the study was to outline the use of ICT in disadaged schools. Before the participants
started to fill out the questionnaire, they werguieed to use a computer to learn trigonometry
and graphs for Mathematics and science. All thenksa and educators who participated in the
study indicated that ICT supports the learning a$ib terms in education and that it makes

learning more enjoyable.
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2.2.2.2 Information technology usage at tertiary le  vel

Ungerleider and Burns (2002) suggest that ICT oalp both educators and learners in their
teaching and learning. According to them, the useomputers can help learners to be better
problem solvers and autonomous learners, by engmgahe development of independent
thinking skills, starting as early as in pre-sciso@ngerleider & Burns, 2002). This is the result
of a questionnaire-based survey conducted amongndifuctors and 131 students of the
University of British Columbia studying in their@mnd year of the Bachelor of Science degree
in Applied Mathematics. The aim of the survey waslétermine students’ attitudes towards the
use of computers in their curriculum. The main goes that were to be addressed were: What
are the students’ attitudes towards ICT? What & ithpact of ICT on the Mathematics
curriculum? In total, 100% of the students and 6dfthe instructors reflected that students’
attitudes towards computers and computer-relatedntdogies improve as a consequence of
exposure to it. Based on the above findings, Uegdzt and Burns (2002) concluded that the use
of ICT for group work can be beneficial if educatdake into account the complex interplay
between the age of the learners, the kind of tamk tae amount of independence allowed.
Eighty-eight per cent of the instructors indicatedt the use of ICT for mathematics instruction
has a significantly positive effect on teachingmigvel concepts to learners in Grade 8 or higher
(Ungerleider & Burns, 2002).

Similarly, Dunmill and Arslanagic (2006) provide iéence that ICT positively impacts on
learners’ achievement in core subjects. Their spudyides evidence that the use of music and
visual arts enhances learning processes and ouscgnguestionnaire was administered to 14
educators and 65 students of the University of Mealand under the following main research
guestions: What teaching practices using ICT mak®sitive difference for students in arts?
What evidence is there of improved outcomes (eduuat cultural, social and economic)
through the effective use of ICT in arts educatibuPmill and Arslanagic (2006) assert that the
learning environment, curriculum pedagogy and aunéee central to the effective use of ICT.

However, educators need to be confident in thelmjesi knowledge as well as in basic ICT
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literacy so that they can effectively integrate 1@70 teaching. Ninety per cent of the educators
in this study indicated that the software that theg for music and for arts in general makes it
easy for them to clarify basic terms to studentsaaid a little bit of innovation to learning. They

articulated that students have more fun using ss&wAll students in the study indicated that the

use of ICT helps them to learn fast and to enjayrimmg (Dunmill and Arslanagic, 2006).

2.3 Perceptions survey on the impact of information and technology on the

understanding of outcomes-based education

The purpose of this section is to present the nietlogy used to gather and analyse data, and
present the results on learners’ and educatorgepéons gleaned by means of a survey. This
section starts by presenting the objective of thwey/, the research design and data-collection
and data-analysis processes. Thereafter, the stindigigs are presented in detail according to

the characteristics of the research population. 8thecators’ and learners’ perceptions are then
presented. Lastly, the summary of the findingspresented. Perceptions in this case are related
to the state of ICT infrastructure and general leingles that educators and learners face in their

schools.

2.3.1 Objective of the survey

The primary objective of the survey was to seekaiilties/problems experienced by educators
and learners with issues relating to curriculumigltesind the implementation of OBE in their
schools. The survey also sought to determine wisiche most difficult subject as perceived by
both educators and learners out of the fields ahsmaatics or mathematical literacy, science,

languages, arts and culture, and business and ezead
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2.3.2 Research design

This section presents the research method, thardspopulation and the sampling method, as

well as the research instrument used for the survey

2.3.2.1 Research method

Data on educators’ and learners’ perceptions watbeged during a survey of primary and
secondary schools in the KZN province of South &riA database of all the schools in the
province was collected from the officials of theyncial DoE. The database contains a record
of each school with the following information: tbestrict, circuit, ward, Education Management
Information System (EMIS) number, as well as theneaof the school, its level, and its

registration status, details on the ownership efsthool, its address and its telephone number.

2.3.2.2 Research population

Even though schools were surveyed, it is importantote that educators and learners are the
ones that participated in the research. The resepopulation consisted of learners and
educators in primary and secondary schools in AN Krovince of South Africa. The province
has 6 200 schools in total, consisting of 400 pevschools and 5 600 public schools. The
province is mostly rural, but does have a few sitd@d small towns. It has 4 000 rural schools,
400 urban schools and 1 800 semi-urban schools. etloeation system in South Africa is
divided into the following categories: pre-schopfimary, junior secondary, senior secondary
and tertiary. This study was only concerned withmpry and secondary schools. It included
educators and learners from grades 4 to 11 eldwethe South African education system,
schools offer a variety of subjects, such as Matte® English, Geography, and so on.
Learners can choose the courses that they wantutty.sThe population of learners and
educators in this province mainly consists of blagsople, with a few white and Indian
individuals. Zulu is the first language for most thfe black people, and either English or
Afrikaans is the first language for white and Indigeople. English is the medium of instruction
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in most schools, with possible exceptions in rgdlools that may use Zulu, and in some urban
or semi-urban schools that may use Afrikaans. Gemsl@lmost equally distributed among
learners and educators, with a slight majorityeshéles. Learners’ ages in the study population
vary from 10 to 18 years. The ages of educatorg fram 25 to 60 years, with a majority of
educators aged around 40. Most educators havetgomegh a formal teacher or subject-specific

initial training programme, with few exceptionssame private schools.

2.3.2.3 Research sampling

The number of schools in the research populati@stisnated at 6 000 and the official regulation
from the DoE of South Africa recommend a maximuasslsize of 20 students. This means the
total population of learners and educators is endtder of a million. This large population size

motivated the choosing of a representative sangpléhfs study.

2.3.2.3.1 Sampling method

The KZN province is divided into nine districts;stticts are divided into circuits; and circuits
are divided into wards. Therefore, schools belanwards. For the purpose of this study, three
schools were randomly selected from each distnct @ne grade was randomly selected from
each selected school among the grades offering eévedtics or Mathematical Literacy. The
random selection of schools in a given district whtained by applying the random MS Excel
function to the range of schools in each distdet.example of the random selection is given in
Figure 2.1. The same randomisation method was fmethe choice of a grade in a given
school. In addition, the school principal from thelected grade selected four bright male and
four bright female learners. The principal from dedected school also selected two female and
two male educators, giving a total sample size3#4 participants for the research, as shown in
Table 2.1.
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Function random selection (school: string)
Begin
If school = “primdryhen
School = Ran@\6256)*0.025*5
Else
If school = filar secondary”, then
School = R4&3:E6256)*0.025*9
Else if scheolSenior secondary” or “High school”, then
School = Rand (E3:E6256)*0.025*12
Endif
Endif
Endif
End

Figure 2.1: Algorithm for choosing research particpants

Table 2.1: Gender distribution of the research paritipants

Participants Gender Total
Male Female

Educators 46 60 106

Learners 144 144 288

Total 190 204 394

In South Africa, districts are a geographical oigation of the province. All the districts were
represented in this study, including rural dissiictirban districts and semi-urban districts.
Therefore, the chosen sample is representativeeopopulation in a geographical sense. Only
one grade was randomly chosen from each selectemblsémplicating that there is a risk that
some grades might be under-represented in the.stindye was parity between male and female
research participants; therefore, the sample isesgmtative of the population as far as gender is

concerned. Learners and educators involved withhbtaatics or Mathematical Literacy were
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given preference in the study. The representatiobthhe sample with regard to other population
characteristics, such as the age group of thecpaatits and the private versus public status of

the schools, was not examined in this study.

2.3.2.3.2 Sample size

The research population consisted of 300 learneds HO0 educators (see Table 2.1). It
represents 0.025% of the entire research population

2.3.2.3.3 Research variables

The research variables identified for the percegstisurvey can be grouped into four main
categories: respondents’ perceptions of the peeind understanding of OBE curriculum design
issues; respondents’ perceptions of the practicé anderstanding of OBE curriculum
implementation issues; respondents’ perceptionsthefr own preferences with regard to
assessment including subjects’ level of difficuliyyd respondents’ assessment of their use of IT.

These variables are classified below either asrig® or as independent variables.

a) Dependent variables

The variable “use of ICT” was the dependent vaadbt this study.

b) Independent variables
The following are the independent variables usdtienperceptions survey.

» Perceptions of curriculum design issues: This itetl data on the perceptions of
educators of their participation in the designezfrhing outcomes. This relates to the first
two OBE principles: clarity of focus and design adow

» Perceptions of curriculum implementation issuesisTihcluded data on respondents’

perceptions of OBE practice and the perceptionsarhers and educators with regard to
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the way OBE is understood and practiced in the achib also includes data on
respondents’ perceptions of the school environmiiet,assessment methods that they
practice and the availability of study guides igitlschools.

» Data on individual preferences represent the péarepof learners and educators of their

academic difficulties, and their preferred assesgrmed communication methods.

2.3.2.3.4 Research instrument

A questionnaire was designed in order to gathem dat the different research variables
mentioned above. The questionnaires were persowmaliyered to all participants at their
schools. The researcher travelled to all cornetb®fprovince of KZN to administer and collect
the questionnaires. The researcher organised asssi@ach school to allow the participants to
fill out the questionnaires and query aspects efghestionnaires that were not clear to them —
the researcher was therefore present at all tifrfesse sessions usually took place in a classroom
specially organised for this purpose by the sclpomicipal. Each school visit was preceded by a
telephonic conversation with the school principad the purpose of explaining the study and

making an appointment for the visit.

There was one type of questionnaire for learnedsamother type of questionnaire for educators.
Both types of questionnaires initially enquired atthe background of the participants, with
reference to race, location, gender, age and whéiieeparticipants have a computer, a cell
phone, and so on. The questionnaires then addressttelrs concerning the school environment
and learning conditions, the practice and undedstgnof OBE, and the identification of
learners’ and educators’ academic difficulties. festionnaire consisted of the following types
of questions:

» Scaled response questions: Participants were dskadswer the question by selecting

one of the “strongly disagree”, “do not agree”, t'sure”, “agree”, or “strongly agree”

alternatives given to them.

29



» Rank response questions: Participants were requoednswer to the questions by
ranking their answers in order of preference fromdiven alternatives.
= Open-ended questions: Participants were requiretistuss or explain their own views

according to the questions asked.

Questions on the school environment and learningditions dealt with issues such as the
availability of computer and the internet, textbsplaboratories and library resources and the

suitability of class sizes.

Questions on the understanding and practice of O&dt with issues such as OBE principles,
the clarity of outcomes, the design of the curdowl high expectations and expanded

opportunities.

Questions on academic difficulties dealt with isssech as the availability of OBE literature and

textbooks, and ranking of the most difficult subbjsr both learners and educators.

Copies of the learners’ and educators’ questiopsaare presented in appendices A and B

respectively.

2.3.3 Data collection

The gathering of data for this phase of the stodk place from February 2007 to April 2007 on
a full-time basis. The researcher physically disttéd and collected the questionnaire to the

participants of the schools under investigation.

2.3.4 Data analysis

The answers to the questionnaires were tabulatadspreadsheet with the rows representing the

research participants (learners or educators) laaatalumns representing the answers of these
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participants. The spreadsheet reached a dimensamwnd 300 rows and 80 columns. It means
there were potentially 80 variables to analyse.r@lvgas a need to select or group variables that
were to be studied. The process for the variablecsen and grouping is explained in the

following section.

2.3.4.1 Data aggregation

Because the purpose of the study was to identdyntlost pressing challenges faced by schools
with regard to the OBE curriculum design and impdatation, variables related to curriculum
design issues were grouped together and variablated to curriculum implementation issues
were also grouped together. Background data wasidéstified as a variable, representing the
characteristics of the population of the percemtisarvey. To simplify the results, schools in
small towns and large urban schools were groupgether to form the group non-rural schools.
This resulted in having two possible values foralaen: rural and non-rural. With regard to
racial groups, white people, coloured people artialms were grouped together to form non-
Africans. This was done merely in order to simptigta analysis, as technically, all these groups

can be classified as Africans.

For each variable, a single value representingctitlection of all columns under that variable
was calculated using aggregation formulas. To fgldhie combination of each variable, it was
necessary to present the answers of the first @vbcgpants of this study as tabulated from the
MS Excel spreadsheet.

a) Variable 1: Respondents’ perceptions of curricul um design issues

The variablerespondents’ perceptions of curriculum design issare the combination of the
first two OBE principles: clarity of focus and dgsidown of outcomes. These variables are
based on a Likert-scale of questions. The questoegresented as Section |, Part 1 and 2 of

appendices A and B. For the purpose of the caloakst an answer of “strongly disagree” was
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assigned a value of “1”; “do not agree” was asgiigaevalue of “2”; “not sure” was assigned a
value of “3”; “agree” was assigned a value of “dhd “strongly agree” was assigned a value of
“5”. Table 2.2 presents all the variables that taiber the variable of OBE curriculum design
issues. The sum of all the variables was calculaség MS Excel’s aggregation function SUM
(range). The sum of all variables was thereforevidae that indicates respondents’ perceptions
of the curriculum design issues (Table 2.2).

Table 2.2: Curriculum design variable

1) Most outcomes are clearly stated. Agree Do not agree

2) Most outcomes are clearly broken down by DoE. Do not agree 2 Do not agree

3) Most outcomes are clearly broken down by an edator. Do not agree 2 Do not agree

4) The timeframe is clear in terms of the definitio of outcomes. Agree 4 Not sure 3
5) DoE is available for clarifications of outcomes. Agree 4 Not sure 3
6) Assessment criteria for outcomes are clear. Not sure 3 Not sure 3
7) The use of computers in the assessment processatisfactory. Not sure 3 Do not agree 2
8) Subject guidelines have a clear usable table obntent. Agree 4 Agree 4
9) Subject guidelines have a clear index. Agree 4 Agree

10) Subject guidelines have clear identifiable seons. Not sure 3 Do not agree 2
11) | can differentiate between levels of outcomes. Do not agree 2 Do not agree 2
12) | understand the vertical integration of outcones. Do not agree 2 Do not agree 2
13) I understand the horizontal integration of outomes. Agree 4 Not sure 3
14) The combination of outcomes makes sense. Not sure 3 Not sure

14) | have contributed to the design of outcomes. Agree 4 Not sure 3
15) Learning building blocks are identifiable. Agree 4 Not sure 3
16) Learning building blocks are clarified. Not sure 3 Not sure 3
17) Timeframe is included in the definition of leaning blocks. Agree 4 Agree 4
Sum (variables) 59 48
Total 85 85
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b) Variable 2: Respondents’ perceptions of curricul um implementation issues

The variablerespondents’ perceptions of curriculum implemenptaissuesare the combination
of two OBE principles: expanded opportunities aimghtexpectations. This variable deals with
issues such as the school environment, the efteedss of the outcome to help learners in
choosing careers, learners’ performance, educatansipetence, assessment of teaching and
learning standards and many more. These variab#deslso based on a Likert-scale of questions
(see Appendix A). For the purpose of the calculetjoan answer of “strongly disagree” was
assigned a value of “1”; “do not agree” was asgiigaevalue of “2”; “not sure” was assigned a
value of “3”; “agree” was assigned a value of “dfd “strongly agree” was assigned a value of
“5”. Table 2.3 presents all variables on OBE cwiuen implementation issues. The sum of all
the variables was calculated using MS Excel’s agagien function SUM (range). The sum of all
variables was therefore the value that indicatepaedents’ perceptions of the curriculum

implementation issues (Table 2.3).

¢) Individual preferences

The variablerespondents’ perceptions of individual preferentcedased on the assessment
methods, communication modes used for teachingleahing, the perceived most difficult
subject and the availability of textbooks accordioglearning areas. These are the ranking
response variables outlined as Part Il of Sectiasf hppendices A and B. For assessment
methods and communication modes preference it wesssary to select the first choice for all
participants. Then, for assessment types, the swase distributed as follows: “Theory and
Practice” was “3”; “Theory only” was “2”; and “Prace only” was given a value of “1”. For the
ranking of the most used communication mode, tloeescwere distributed as follows: “Mixed
communication” was “3”; “Written communication” wdg”; and “Oral communication mode”
was assigned a value of “1”. For the ranking ofriest used learning approach and assessment
method, it was necessary to group Individual hosgessment”, “Individual class assessment
and “Home self-study” together. The selection of ofithem as the most used learning approach

and/or assessment method was assigned a valué.Ang learning approach that deals with
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assessment method for learners working in groupgsassigned a value of “2”. The classical and
play learning approaches were assigned a valuel’bf The highest score of each variable
represent a normal learner. For the purpose otd#heulations, it was also necessary to group
subjects according to the perceived level of diffies. Mathematics was considered the most
difficult subject area followed by science. However the most difficult subject, all six choices
were taken into consideration. The scores wereildiged as follows from “1” up to “6”
respectively: “Other subjects”, “Business and Mamragnt”, “Arts and Culture”, “Languages”,
“Science” and “Mathematics”, where “6” represertie imost difficult subject. In case where
participants ranked “Languages” or any other subjestead of Mathematics as the most
difficult, the minimum score for the subject wasamled. For instance, if the user answered as
follows (from the most difficult to the least diffilt subject): Languages, Mathematics, Science,
Arts and Culture, Business and Management, Othbjests, then “Languages” will not be
assigned a score of 6 although it is indicatedhasniost difficult subject but it will receive a
score of 4. Therefore, the score will not be (6+63#42+1) but (4+5+4+3+2+1), taking into
consideration the minimum value when the subjenbisin a perceived score position. Table 2.4

presents all the variables that fall under thealde of individual preferences.

d) The use of ICT

For the dependent variable use of ICT on the backgt information includes: availability of
computers at home, school and tele-centres; theolusemputers, the use of cell phones; the
availability of televisions; and the indicationtble most watched programmes. All variables that
fall under the variable use of ICT are grouped tiogle These variables are based on Section 0 of
appendices A and B and are closed-ended questiomas necessary to assign “1” to “Yes” and
“0” to “No” responses (Table 2.5) so that the tdtal all variables under this category can be

clarified.
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Table 2.3: Curriculum implementation issues

Variables Respondent Value | Respondent Value
1 2
1) Education standards set for learning and teaching are usually high. Agree 4 Agree 4
2) Most educators are competent enough. Agree 4 Do not agree 2
3) Learners’ performance is mostly high. Agree 4 Agree 4
4) My own performance is mostly high. Agree 4 Not sure 3
5) Most educators are well trained to perform their duties. Agree 4 Agree 4
6) Classrooms are overcrowded. Do not agree 2 Do not agree 2
7) Learners’ attitude towards studying is adequate. Do not agree 2 Not sure 3
8) Educators’ attitude towards teaching is adequate. Not sure 3 Not sure 3
9) OBE is a good education system. Not sure 3 Agree 4
10) The timeframe for extra-curricular activities is adequate. Agree 4 Do not agree 2
11) The archiving of subject records is satisfactory. Not sure 3 Agree 4
12) The usage of computers for academic administration is satisfactory. Not sure 3 Not sure 3
13) My school management support me in using OBE and its approaches. Do not agree 2 Not sure 3
14) Learning techniques are easily identified. Do not agree 2 Do not agree 2
15) Working in groups helps to improve learners’ performance. Agree 4 Agree 4
16) The use of computers in the learning process is satisfactory. Do not agree 2 Not sure 3
17) Different learning methodologies promote laziness to learners. Agree 4 Agree 4
18) The school's basic infrastructure (water, electricity, classrooms, | Agree 4 Agree 4
playgrounds) is adequate.
19) Laboratories’ infrastructure (excluding computer laboratories) is adequate. Not sure 3 Not sure 3
20) The library’s infrastructure (books, staff, space, time) is adequate. Agree 4 Not sure 3
21) Learning activities lay foundations for basic knowledge. Agree 4 Not sure 3
22) Learning activities lay foundations for basic career needs. Agree 4 Not sure 3
23) Learning activities lay foundations for hands-on-oriented careers. Agree 4 Not sure 3
24) Learning activities lay foundations for futuristic career needs. Do not agree 2 Do not agree 2
25) Educators and school management organise experts to solve learners’ | Do not agree 2 Do not agree 2
problems and classroom matters.
28) My school is taking the first step to contact other schools to assist in | Not sure 3 Do not agree 2
matters concerning OBE.
Sum 89 83
Total 180 180
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Table 2.4: Individual preferences

1) Preferable type of assessment Theory and practice 3 No answer 0
2) Preferable communication mode Written 2 No answer 0
3) Rank the most used assessment method | Individual home assessment | 2 Individual home assessment | 2
4) Rank the most used learning approach Individual home assessment | 3 Individual home assessment | 3
5) Rank the most difficult subject
a) Difficult subject 1 Mathematics 6 Science 5
b) Difficult subject 2 Science 5 Mathematics 5
c) Difficult subject 3 Languages 4 Business and Management | 2
d) Difficult subject 4 Arts and Culture 3 Arts and Culture 3
e) Difficult subject 5 Business and Management 2 Other 1
f)  Difficult subject 6 Other 1 Languages 1
6) Rank the availability of textbooks
a) Subjectl Languages 1 Other 0
b)  Subject 2 Mathematics 2 Arts and Culture 1
c) Subject3 Science 3 Business and Management 2
d) Subject4 Arts and culture 1 Languages 3
e) Subject5 Business and Management 2 Science 4
f)  Subject6 Other 0 Mathematics 5
7) Rank the timeously arrival of textbooks
a) Subjectl Languages 1 Other 0
b)  Subject 2 Mathematics 2 Arts and Culture 1
c) Subject3 Science 3 Business and Management 2
d) Subject4 Arts and culture 1 Languages 3
8) Rank the availability of library books
a) Subjectl Languages 1 Other 0
b)  Subject 2 Mathematics 2 Arts and Culture 1
c) Subject3 Science 3 Business and Management 2
SUM (variables) 58 67
TOTAL 180 180
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Table 2.5: The use of ICT

1) Have a computer at

a) Home No 0 Yes 1
b)  School Yes 1 Yes 1
c) Telecentre No 0 No 0
2) Does your PC have internet access? No 0 No 0
3) How much did the computer cost? N/A 0 Don't know 0
4) What do you use the computer for?

a) Playing games No 0 Yes 1
b) Watching TV No No 0
c) Typing Yes Yes

d) Studying Yes 3 Yes 3
e) Surfing the net No 0 Yes 1
f)  Work No No

g) Watching DVDs No No

h)  E-mail No 0 Yes 1
5) Do you have a television at home? Yes 1 Yes 1
6) How often do you watch television? Less than 2 hours 1 2 to 3 hours 2
7) Programmes you watch the most

a) News No 0 Yes 2
b) Educational programmes Yes 3 Yes 3
c) Talk shows Yes 2 Yes 2
d) Drama Yes 1 Yes 1
e) Soapies Yes 1 No 0
f)  Movies Yes 1 Yes 1
g) Magazine programmes No 0 Yes 1
h)  Sport Yes 1 No 0
i)  Music Yes 1 No 0
Sum (variables) 20 24
Total 55 55
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2.3.5 Survey findings

This section presents the research findings oktheey with regard to the impact of the use of
ICT and the understanding of OBE on the perceptudriearners and educators of their working
conditions. The profile of the research particigastfirst presented, followed by the analysis of
research results.

2.3.5.1 Characteristics of the research population

The background of the research phase one partisipgpresented in this section and is divided
into demographics and ICT adoption. Background diattudes issues of: race, gender, age,
social status (rural versus urban, private versimiq) and ICT adoption. Results with regard to

demographics and ICT adoption are presented below.

a) Demographics

There were 104 educators and 304 learners in seareh sample. These educators and learners
come from five primary schools, seven junior se@sgidschools, and seven senior secondary
schools, classified between four private and fifteeblic schools, with nine schools located in
rural areas, seven in small towns and three in m@jes. Fifty-four per cent of the educators
were female and 46% were male, and 50% of the deanmere female, and the other 50% were

male. Seventy-two per cent of the educators and &4¥e learners were Africans.

b) Information and communication technology adoptio n

The survey reveals that cell phones and televisaeswidely adopted by educators. Indeed,
100% of the educators reported that they own bethphones and a television. This figure is
however significantly lower for the learners. Odl§% of the learners own a cell phone, and

only 70% of the learners have access to a perseleaision.
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Forty per cent of the educators reported that thepot have access to a computer at all, neither
at home, at schools, nor at tele-centres. Twentgrsper cent of the educators reported that they
only have access to computers at school. The festuzator population (almost 30%) does have

access to computers either at home, at schoolated¢-centre.

With regard to the learners, 60% that do not haseess to computers at all. In addition, the
percentage of learners that rely on schools foessdo computers is 15%, which is small

compared to the 25% reported by the educators.

2.3.5.2 Respondents’ perceptions

This section reports on the perceptions of respasdéased on the research variables:
assessment of curriculum design issues, assesshentriculum implementation issues and
individual preferences. Table 2.6 presents theetation analysis of the results according to

occupation, gender, location, ownership and ragiadip.

2.3.5.2.1 Assessment of curriculum design issues

The participants of this research scored 50% aeeomgcurriculum design issues. This means
that the participants are satisfied are satisfied aot satisfied with some of the curriculum
design issues. There is a positive correlationesqed by African male learners (0.90) of private
schools and there is a negative correlation expdesy non-African male learners (-0.60) of
private schools. There is also a positive corretagxpressed by African male learners (0.52) of
public schools. Therefore, for both private and lgubchools, only African males are of the
opinion that ICT is used for curriculum design Bsu Interestingly, though, there is no
correlation whatsoever shown by female learnetsotti private schools and public schools. This

therefore depicts that male learners either askexss positively or negatively (Table 2.6).
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With regard to educators, Table 2.6 reflects thmdy é\frican females (0.50) teaching in private
schools showed a positive correlation between auum design issues and the use of ICT.
There is also a negative correlation for non-Afnicaale educators that teach in rural schools (-
0.97) and non-rural schools (-0.56).

On average, therefore, both educators and learm#icsated that there is no impact of ICT usage

when dealing with curriculum design issues.

2.3.5.2.2 Assessment of curriculum implementationi  ssues

Table 2.6 reflects that there is a positive coti@aexpressed by learners from private schools,
irrespective of gender and racial group. This mightbecause their schools are well equipped
with computers and they themselves own IT deviceshsas cell phones. The same is

unfortunately not true for their peers in publibsols.

Table 2.6 also reflects a correlation expresseféimale educators of private schools irrespective
of the racial group they belong to. However, pubdichool educators reflect a negative

correlation between curriculum implementation issaed the use of IT.

2.3.5.2.3 Individual preferences

There is a negative correlation expressed by Afriozale learners (-0.99) and non-African
female learners (-0.54) studying in private schd@tveen individual preferences and the use of
IT. There is a positive correlation (0.87) exprelsbg non-African female learners studying in
public schools (Table 2.6).

When it comes to educators, there is a negativeeladion expressed by female African
educators (-0.50) and there is a positive cormtatixpressed by female non-African educators
(0.87) working in private schools (Table 2.6).
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Table 2.6: Correlation analysis between variables

BACKGROUND VARIABLES
INDEPENDENT DEPENDENT
OCCUPA- | OWNER- | LOCA- | RACIAL | GENDER | PREFERENCE | DESIGN | IMPLEMENTATION
TION SHIP TION GROUP ISSUES | ISSUES
Learner Private Non- African Female 0.025 0.20 0.83
rural
Male -0.99 0.92 0.61
Non- Female -0.54 0.45 0.58
African Male -0.19 0.6C 0.61
Public Non- African Female 0.28 0.23 -0.56
rural Male 0.21 0.52 0.26 IT
Non- Female 0.57 -0.17 0.17
African Male 0.50 -0.30 0.32
Rural African Female -0.01 0.35 -0.13
Male 0.02 0.22 0.02
Educator Private Non- | African Female -0.50 0.50 0.50
rural Male 0.01 0.02 0.40
Non- Female 0.87 -0.21 0.50
African Male -0.33 -0.97 -0.03
Public Non- African Female -0.48 -0.38 -0.82
rural Male 0.01 0.03 -0.90
Non- Female -0.44 0 0.64
African Male -0.46 -0.06 -0.63
Rural African Female -0.04 -0.04 -0.18
Male -0.13 0.19 -0.22
Non- Female -0.32 0.21 0.27
African Male -0.13 -0.56 0.24

2.3.6 Summary of the findings

The survey’s findings can be divided into five gatees: demographics, ICT adoption,
assessment of curriculum design issues, assesshentriculum implementation issues and
individual preferences. The demographics of theupdjpn studied revealed that most learners

and educators were black, Zulu speaking and feriiale.age range for most of the educators is
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30 to 50 years. These demographics are in line th@éhcharacteristics of the general population
in KZN province of South Africa.

The survey reveals that all educators have their ogll phone and television set, but that is far
from being the case for learners, where it is reggbthat only one-third of learners own a cell
phone, and almost half of the learners do not teoeess to a personal television. Access to
computers is also low for educators, with 40% ef éaducators reporting no access at all, with a
higher figure of 60% for learners. Schools do ne¢ms to give support regarding access to
computers, especially for learners, as only 15%eflearners reported that they do have access
to computers at school. This figure is slightlyheg for educators, namely 25%.

The results reflect that approximately 90% of tteatipipants do not use IT for educational
purposes, and do not even have access to ICT seTtesults show that even those who own
devices such as cell phones and televisions dosethem for educational purposes, especially

the learners studying at public schools in rurahar

2.4 Conclusion

This chapter presented the literature on the us®R¥ in the South African curriculum, the
perceptions of educators and learners of their istaieding of OBE, and the impact of ICT on

education.

Although OBE is regarded as a good educationaksysthis chapter shows that many learners
have a negative regard for this educational sysf&sme criticisms concern the understanding
and terminology of OBE, the training of educatarshe OBE system, the lack of support from
school principals, the exclusion of educators flOBE planning, and the lack of support from
departmental officials during the implementation@BE. The use of ICT in the learning and

teaching of Mathematics is reported in this chapsea good way for educators and learners to
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solve mathematical problems, as evidenced by researainly conducted in developed

countries.

The research design that was followed was alsoritbescin this chapter, with a detailed
explanation of why the chosen research methods wsed. The researcher also outlined the
scope of the research, and research variablesh@ntesearch instruments used for this study
were discussed. The data-gathering techniques sédis study were also outlined in this

chapter.

Lastly, this chapter presented the survey findingsveen a dependent variable and independent

variables.
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Chapter 3

THE DESIGN OF AN E-LEARNING CONTENT
PROTOTYPE

3.1 Introduction

The purpose of this chapter is to present the remqénts, analysis and design of an e-learning
content prototype for the training of Mathematidsi@tors to effect understanding of OBE. This
chapter starts by presenting the system requirandihie Unified Process Model was used to
analyse the requirements and to create the dedigiacts of the system. These design artefacts
were converted into a SCORM-compliant course cdrpentotype with the help of the Reload

Editor software. Lastly, the system itself is presd in this chapter.

3.2 Requirements

The purpose of the SCORM-based course contenttgpatas to train educators on the main
OBE concepts and to provide some assistance fohévtatics and Mathematical Literacy

courses.

The main requirements of the system is that it nbestbased on the content of the most
important official documents relating to the Souifrican OBE system, including policy

documents as well as curriculum documents, witeraphasis on the mathematics subject area.

3.2.1 Subject statements

A subject statement describes the outcomes ofubped, the associated assessment standards

and the competence descriptions for different ggaddese subject statement documents are
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located on the DoE website (Department of Educatkfi®7d) under the title “NCS Subject

Statements”. There is one document for Mathemdticggrades R to 12 and another subject
statement document for Mathematical Literacy fadgs 10 to 12. It is required of the system to
present to users subject statements for Mathematigdviathematical Literacy only. The system

is also required to present the definition of et ‘subject statement’.

3.2.2 Subject teaching activities guidelines

The guidelines on how to plan teaching activiti@sthe subject are located on the DOE website
(Department of Education, 2007b) under the heatiN@S Learning Programme Guidelines”.
There is one learning programme document for Ma#itesiand one for Mathematical Literacy.
In addition, there is one Mathematics document utide title “Teacher Guide: Mathematical
Literacy Teacher Guides”; one under the title “ND8velopment of Learning Programmes”;
and one under the title “Teaching Reading in thdyHarades: A Teacher's Manual 09 January
2008” for grades R to 9. The guidelines on how lengeaching activities for the subject in a
vocational programme are classified according teirtiNational Qualifications Framework
(NQF) levels (from Level 2 to Level 4). These guides have been placed on the DoE website
(Department of Education, 2007b). There are threath®matics documents and three
Mathematical Literacy documents under the title “KNbcational) Subject Guidelines”. The
guidelines on how to plan teaching activities itraning college for the various topics of the
subject are located on the DoE website under tlee“Eurther Education and Training Colleges
Training Manuals”. These guidelines consist of fiathematics documents and three
Mathematical Literacy documents. It is requiredtlé system to present the Grade 11 and/or
Grade 12 subject guidelines for Mathematics andhetagtical Literacy subjects only. General

information on the clarity of guidelines is alsquéed to be presented on the system.
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3.2.3 Assessment guidelines

The assessment guidelines are located on the DdiSitwgDepartment of Education, 2007a)
under the title "NCS Subject Assessment Guidelinédiere is one assessment guideline
document for Mathematics and one for Mathematidtracy for grades 10 to 12. There is one
assessment guideline document for Mathematics uthdetitle “NCS Assessment guidelines”
for the Intermediate Phase. There is also one sts&es guideline document for Mathematics
under the title “NCS Foundation Phase Assessmeidelines Grade R—-3” for the Foundation
Phase. The assessment guidelines for subjects wocational programme are classified
according to their NQF levels (from Level 2 to Le¥¢. These guidelines have been placed on
the DoE website (Department of Education, 2007ajleunthe title “NCS (Vocational)
Assessment Guidelines”. There are three assesgugiines documents for Mathematics and
three for Mathematical Literacy for vocational sesd There are also guidelines on how to
assess subjects that are based on foreign langaagess French, Portuguese, Spanish, and so
on. Such guidelines, however, did not fall withiretscope of this study. The guidelines for
practical assessment tasks if the subject invadwaspractical aspects such as laboratories, etc.
Because Mathematics does not involve any pracicilities, there are no documents under this
section on the DoE website (Department of Educa20@7a). The system is required to present
assessment guidelines for grades 11 and or 12 &bhévhatics and Mathematical Literacy only.
The types of assessments, methods of assessmeassegbment standards are required to be

presented by the system.

3.2.4 Examination guidelines

The guidelines for the March, June, September andgehMber examinations are presented. There
is one Mathematical Literacy document under tHe tiExamination Guidelines for Grade 12
NCS 2008” on the DoE website (Department of EdocatP007c). There is one Mathematics
document under the title “NCS Assessment Guidelifeesthe Intermediate Phase. There is also

one Mathematics document under the title “NCS Fatind Phase Assessment Guidelines
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Grade R-3” for the Foundation Phase. The systemqgsired to present Grade 11 examination

guidelines for Mathematics and Mathematical Litgrac

The examination exemplars and papers for the sulgedifferent years with their marking
memorandums for Mathematics are presented. Thesarsmts have been placed on the DoE
website (Department of Education, 2007c) undertithe “NCS Grade 12 Exemplar 2008".
There are six Grade 12 examination exemplars fah&faatics and four Grade 12 examination
exemplars for Mathematical Literacy. One documend iteacher guide to examinations under
the title “Teacher Guide: Mathematics and MatheoadtLiteracy Exemplar Examination Papers
and Memorandums for Grades 10-12 (NCS)". Theresiar&rade 11 Mathematics examination
documents and four Grade 11 Mathematical Literacymenation documents under the title
“NCS Grade 11 Examination 2007”. There are alsoGiade 10 Mathematics documents and
two Grade 10 Mathematical Literacy documents unidertitle “Scholar Information Grade 10
November 2006 Question Papers”. It is requiredhef system to present exam exemplars for

grades 10 and 11 final examination papers as weher memorandums for 2006 and 2007.

3.2.5 Teacher training manual

The teacher training manual for the subject fawve-flay training course. These documents have
been placed on the DoE website (Department of Baug&007e) under the title “NCS Teacher
Training Manual” (one document for Mathematics amdther one for Mathematical Literacy)
for grades 10 to 12. The system is created baseldese documents. It is therefore required for

the system to present the training programme se$sicgession.

3.2.5 Vocational training

These are general documentation on vocationalingion the DoE website. These documents
are located under the title “Further Education &raining Colleges” (Department of Education,
2007f). As mentioned before, these documents ddatiavithin the scope of this study.
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3.2.6 Scenario for the design of the system

An educator must be able to perform that tasksegaired by the DoE. An educator must be
able to use a teacher guide for the subject thairtshe is teaching. In the teacher guide, the
necessary subject topics, syllabus, lesson dusatod the timeframe for assessment are clearly
defined. However, educators are allowed to use tven timeframes, provided that they do not
fall behind the DoE’s timeframe. Educator must ¢i@re prepare for the learners’ classes, tests
and assignments, and all of these must be captareectly. These assessment tasks must be in
harmony with the outcomes of the subject as oudlinghe teacher guide. All assessments must
be moderated by the subject leader in a schoobmesne that will be selected by the school
principal to do so in order to ensure that the omes of the subjects are met. The educator as
well as the subject leader should familiarise thewes with the subject statements and the
assessment methods that can be used for that subjex subject files have to be ready for

auditing at any time that the departmental offievedhes to access them (Figure 3.1).

Since this study was only concerned with the tragrof educators, the focus was not on all the
activities that an educator can perform, but on dhgvities that relate to the design of the
curriculum. In summary, therefore, the system gineed to
» train Mathematics and/or Mathematical Literacy edarcs in the OBE curriculum;
» allow educators that do not teach Mathematics othBraatical Literacy to also use the
system to effect understanding of OBE; and

» provide curriculum documentations related to tla@tng to the users.
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Figure 3.1: Use case for educators
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3.3 Research design

This section presents the research sampling, @seariables and the research instrument used

to analyse the curriculum documents used for thayst

3.3.1 Research sampling

The number of documents in the research populai@stimated to be 70 documents and each
document is at least 50 pages or more. It is inaporthowever, to note that not all the
information in each document was used, but onlyintfemation that related to the design of the

e-learning content prototype.

3.3.2 Sampling method

The documents were classified into two categodesuments that help to shape the structure of
the e-learning course content, and documents thdt de used to populate this structure with
the relevant content. In general, documents chasetne sample had to be related to the
challenges identified in the first phase of thise@ch. Only English documents were considered.
Subject-specific documents related to MathematicdooMathematical Literacy were given
priority. General documents also formed part ofgample, provided that they can also be used

for Mathematics or for Mathematical Literacy.

3.3.2.1 Sample size

The research sample of the prototype design waensgecuments under Further Education and
Training (FET) (grades 10-12), four documents uddsacher Guide, and five documents under
General Education and Training (GET) (grades R¥8e numbers represent the number of

documents under the specified categories. It repte€.05% of the entire research population.
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3.3.3 Research variables

The research variables of this research phase wlassified into research variables for the

prototype design and research variables for theofyqee evaluation.

The research variables were further grouped intonsin categories which are independent
variables: language of the document, the natutbetiocument, the subject-specific content of
the document, the grade level of the documentnttare of the challenges addressed by the

document and the role of the document in the coostm of the e-learning content prototype.

a) Independent variables
The research documents were described accordithg tollowing independent variables:

* The language of the document. It is a languagehitiwthe document is written. It can
be English, Sotho, Afrikaans, Zulu, and so on.

» The general nature of the document. It describesléssification according to the OBE
terminology. It can either be statement documetgaching guidelines, assessment
guidelines, examination exemplar papers or memarasgdand teacher training manuals.

* The subject-specific content of the document. Tigexts were either Mathematics or
Mathematical Literacy.

* The grade level of the document. The documentsegiigm Grade R to Grade 12.

» The description of the document. It provides afbsemmary of the content of the
document.

» The nature of the challenges addressed by the damwunThese challenges were

identified in the first phase of the research.
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b) Dependent variable
The dependent variable of the prototype designth@$ollowing:

* The role of the document in the construction of ¢hkearning content prototype. This

role could either be a structural role or a contetd.

3.3.4 Research instrument

The internet was the main instrument used for tieection of the documents for the study.
More specifically, the website of the DoE of Sodthica was the main source of information
for the second phase of this study. The secondreseénstrument used was an open-source e-
learning content editor called Reload Editor. Ttael was used by the research to create the

SCORM-compliant e-learning content prototype.

3.4 The prototype

To develop the e-learning content prototype, HypdrMark-up Language (HTML) was used to
develop webpages for e-learning teacher trainingseocontent prototype. The webpages were
then uploaded to SCORM'’s Reusable Learning Objethéing and Delivery (Reload) Editor
for e-learning prototype. The Reload Editor wagsteld because it allows the course designer to
create, import, edit and export content pages. frototype is based on the teacher training
manual provided by the DoE. There are two diffeteaining content in the e-learning content
prototype: one for Mathematics and another for Mathtical Literacy. Both trainings were
divided into four sessions: introduction to the iNaal Curriculum Statement (NCS) and the
National Senior Certificate (NSC); introductionNathematics or Mathematical Literacy subject
statements; planning for teaching Mathematics orthktaatical Literacy; and the annual

assessment plan.
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3.4.1 Structure of the e-learning content

The e-learning content for Mathematics and Matheraktiteracy is similar for sessions 1, 3
and 4. They only differ in Session 2 (Figure 3.2).

Q-© HMR® PO L E-JB -

TEACHERS TRAINING MANUAL [ 4= | prev | next

(0 DEPARTMENT OF EDUCATION

E8N) TEACHERS TRAINING MANUAL TEACHERS
=2 |:| Wathermatical Literacy
&[] SESSION 1 Introduction to NCS and MSC l ]
+ SESSION 20 Introducing Mathematical Literacy Subject Staterment TRAINING MAN AL
SESSICN 3 Planning for teaching Mathematical Literacy
- [[] SESSION 4: Annual Assessment Plan

Mathermatics Thus 1 a Teacher Traming Course for educators that are
SESSION 1: Introcuction to NCS and NSC teaching mathematics and mathematical literacy

‘[ SESSION 20 Introducing the Subject Staterment
‘[@ SESSION 3: Planning for teaching subjects in the NCS
SESSION 4: Annual Azsessment Plan

o
2565

@;‘] jMyCﬂmputer
Figure 3.2: Teacher training manual E-learning content for Session 1

The first session, namely the introduction to tl@3\and the NSC, is divided into two activities,
which are an overview of the documents providethee-learning content and the clarification

of the NCS and the NSC in this e-learning teacbearse training (see Figure 3.3).
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Figure 3.3: Session 1: Introduction to the NCS anthe NSC
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() Activity 1: Overview of the documents

There are seven documents provided in the e-lggaroontent prototype under Activity 1,
namely the National Senior Certificate Policy, ®bjstatement, subject assessment guidelines,
learning programme guidelines, teacher guide, natigrotocol on assessment, and higher
education admission requirements. When the usekscbn each document, the PDF file will be
displayed on the screen with the explanation watjard to that link. For instance, when the user

clicks on National Senior Certificate Policy, th@cdment explaining this policy will be

displayed (see Figure 3.4).
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Figure 3.4: Session 1, Activity 1: National SenioCertificate Policy
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(i) Activity 2: Clarification of the NCS andthe N  SC

Under clarification of the NCS and the NSC, there thiree documents, namely 20 Questions,
where educators are provided with 20 questiongdb their knowledge of the NCS; NCS and
NSC, which clarifies the curriculum statement amghecurriculum principles, namely social
transportation; OBE; high knowledge and high skilistegration and applied competence;
progression, articulation and portability; humaghts and inclusivity; valuing indigenous
knowledge systems; and credibility and quality ($égure 3.5). OBE has rich content as
compared to other curriculum principles.
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OBE has two links, namely OBE principles, withfissir main principles, and the OBE learning
field, with learning programme guidelines and diégfams that include the clarification of some
OBE terminology with regard to subject, definiti@tope, purpose, learning field and learning
programme guidelines; and learning programme tygé= learning programme types are
divided into GET for grades R to 9, FET for grad@sto 12, and Higher Education and Training
(HET) for higher certificates, diplomas and degrddswever, it is very important to note that
GET and HET did not form part of this study, agas limited to an e-learning content prototype
for FET educators. There are eight learning areasepted under FET, which are languages; arts
and culture; business and management services)ydiegy and engineering; human and social
sciences; and mathematical, computer and agrialiégrences.

b) E-learning content for Session 2: Mathematics

The second session, Introduction to Mathematicslattrdduction to Mathematics Literacy, is
different, as it is structured according to thejeabneeds or curriculum. For Mathematics
teacher e-learning content prototype, the secossi@e was divided into four activities, namely
introduction to Mathematics; Mathematics learninficomes and assessment standards; content
and context for the attainment of assessment stasidand recommendations and closure (see
Figure 3.6).

(i) Activity 1: Introduction to Mathematics

Under this link, there is a PDF document that defimmathematics, the purpose of studying
mathematics, the scope of the subject and eduedtamd career links for mathematics learners
(see Figure 3.6).
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Figure 3.6: Session 2 and its activities for Matheatics educators only

(i) Mathematics learning outcomes and assessments  tandards

There are four learning outcomes displayed under abtivity, namely functions and algebra,
number relationships, shape measurement and datdinga When the user clicks on each
learning outcome, the information with regard tattlink clarifying the outcome and assessment
standards is displayed on the screen (see Fig8)ye 3.
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* understand various types of patterns and functions:

* investigate the effect of changing parameters on the graphs of functions;

* nge symbolic forms to represent and analyse mathematical situations and
structures: and

* uge mathematical models and analyse change in both real and abstract contexts.

< | >

<

& jovascript:onclick=parent. window Frames.code .Mavigateltems{ 377" ¢ My Computer

Figure 3.8: Learning outcomes
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(iif) Content and context for the attainment of ass  essment standards

Content and the actual context for the attainmértseessment standards of learning outcomes
are presented in this section. There are four pexter the attainment of assessment standards,
namely number and number relationships; functiontsagebra; space, shape and measurement;
and data handling and probability. When the usekglon the link, the information specific to
that link will be displayed on the screen. For amste, when the user clicks on the space, shape
and measurement link, the information explaining #ttainment of assessment standards for

space, shape and measurement will be displayedr{gee 3.9).
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Figure 3.9: Space, shape and measurement

c) E-learning content for Session 2: Mathematical L iteracy

For Mathematical Literacy, the second sessionvgldd into eight learning outcomes, namely

subject statement; income and expenditure; spadeslaape; calculating costs; measuring and
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calculating; data handling; introduction to Matheicel Literacy; and teaching Mathematical

Literacy (see Figure 3.10).
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Figure 3.10: Session 4 and its activities for Matheatical Literacy educators only

When the user clicks on each link, the informatiath regard to that link will be displayed on
the screen. For instance, when the user clickdrdaroiuction to Mathematical Literacy”, a PDF
file clarifying the definition of Mathematical Litacy, the purpose of the subjects and

educational and career links will be displayedimndcreen (see Figure 3.11).

d) E-learning content for Session 3

The third session, planning for teaching subjentdhie NCS, is divided into four activities,
namely introduction to the planning cycle; devehgpia subject frame; developing a working

schedule; and developing a lesson plan (see FRju&).
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Figure 3.11: Introduction to Mathematical Literacy
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Figure 3.12: Session 3 and its activities for Matheatical Literacy educators only

The planning for teaching Mathematics and Matherahtiiteracy in this study is identical.

() Introduction to the planning cycle

When the user clicks on this link, a PDF file wadppear that introduces three phases of
developing and planning the teaching of Mathemhlitaracy (see Figure 3.13). The phases for
each grade are developing a subject framework;ldeve a work schedule; and developing a
lesson plan.
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Figure 3.13: Introduction to the planning cycle

(i) Developing a subject framework

This section is a PDF document that presents goatefor developing a subject framework for

all OBE subject areas. The PDF document also amtan exemplar of a Grade 12 subject

framework (see Figure 3.14).

(iif) Developing a work schedule

When the user clicks on developing a work schelinke a PDF document containing guidelines
on how to develop a work schedule will be displayedthe screen. In the appendix of the

guideline, an exemplar of developing a work schedar Grade 12 is displayed (see Figure

3.15).
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(iv) Developing a lesson plan

When the user clicks on the developing a lessom filsk, a PDF document containing

guidelines on how to develop a lesson plan wiltllsplayed on the screen (see Figure 3.15).
e) E-learning content for Session 4

The fourth session, annual assessment plan, idedivnto three categories, namely introduction
to assessment in the NCS; programme of assessaregraties 10 and 11; and development of a

Grade 11 annual assessment plan (see Figure 3.16).
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Figure 3.16: Session 4 and its activities

(i) Activity 1: Introduction to assessment in the NCS

Introduction to assessment in the NCS presentgémeral terminology to be understood by
educators when dealing with assessment. Assessmelitided into four categories, namely
assessment guidelines; assessment standards, avkic¢arther divided into types and methods

of assessments; assessment strategies; and examupatelines (see Figure 3.17).
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Figure 3.17: Assessment guidelines

Assessment guidelines guide the educator with defgathe forms and methods of assessment to

be used based on the learning outcomes of thec{bge Figure 3.18).
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Figure 3.18: Assessment guidelines
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When the user clicks on the assessment standaypss tof assessment and methods of
assessment links, links will be displayed on theest for the user to specify the exact link he or
she is interested in. For instance, when the usekscon methods/forms of assessment, the

information describing the methods and forms okassient to be used for Mathematics and/or

Mathematical Literacy will be displayed (see Fig8r&9).
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Figure 3.19: Methods of assessment

(i) Activity 2: Programme of assessment for grade40 and 11

Programme of assessment is divided into teacheniestion guide and examination exemplars
for grades 10 to 12. Under each grade in the teaghde, there are six links, namely subject
assessment guidelines; assessment standards;nggasaoicomes; time allocation; learning
programme design; and programme guidelines for dtatdtics and Mathematical Literacy. For
each grade under examination exemplars there a&stiqn papers and their memorandums as

well as the year and month of the examination Esgere 3.20).
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Figure 3.20: Programme of assessment

3.5 Conclusion

This chapter presented the e-learning content fymtofor Mathematics and Mathematical

Literacy educators. The system requirements, tegdef the system and the actual prototype
were presented. The research methodology for tleetsmn of the documents used to design an
e-learning content prototype was clearly outlin€de research variables and the data-analysis

technique used in this study were also clearlyngefiin this chapter.
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Chapter 4

EVALUATION OF THE PERCEIVED IMPACT OF E-LEARNING ON
EDUCATORS’ UNDERSTANDING OF OBE

4.1 Introduction

This chapter starts by presenting a review of thistiag literature on the impact of e-learning on
education in general with special reference to SORhe literature on the perceptions of both
learners and educators is reviewed first, follovegdthe literature on educators’ training in e-
learning and on the impact of SCORM on education.

This chapter further presents the methodology ueegather and analyse data on educators’
perceptions of the impact of the SCORM softwargpsed for the training of educators in OBE.
The research method, the population, as well ass#tmple size and sampling method are
presented in this chapter. The research variabkegshan described together with the research
instrument that enabled the data collection.

Lastly, the research findings of the survey on the peroeptiof educators of the impact of e-
learning on their understanding of OBE are preskntgether with the statistical analysis.

4.2 Perceptions of educators and learners of e-lear  ning

Conoleet al. (2006) conducted a study on learner’s experieatedearning. According to these
authors, despite the fact that learners are n@satie, they are not academically e-literate and

still lack necessary skills to make appropriatéical use of information (Conolet al, 2006).

70



This study’s aim was to describe the learners’ guaak background and learning context in
which they integrate technology into their learnidg online survey was used to gain a wider
understanding of learners’ experiences with reg¢aghrticular artefacts, whereas case studies of
individual learners (via audio-logs and interviewsgluded describing the nature of the e-
learning activities carried out by the learners argloring the e-learner context and background.
The research population for the study by Conefleal (2006) consisted of 85 students in
economics, languages, medicine and computing. Timelings show that students are evidently
comfortable with using technology and see it aegrdl to their learning. They are generally
sophisticated users, using technologies in a wagkdifferent ways to support different aspects
of their learning. Eighty per cent of the studentlicated that technology is a vital and fun tool
for learning, and that they feel the part of a widetwork. All the students proved to be
comfortable with the use of technology for learnberause they had access to a rich variety of
free material. In addition, they expected high gyalith regard to different forms of
interactivity with one another when learning. Ninper cent of the students regarded technology
as an integral part to all aspects of their liv@sr(oleet al, 2006).

Parker (2003) also indicates educators’ and learraositive perceptions of the use of e-
learning. Parker (2003) conducted a study amosgyear IT and financial information systems
(FIS) students of the Cape Technikon in South Afri& questionnaire was distributed to a total
of 165 IT and FIS students. All students partidipgtin this study were using computers for
almost 70% of their study time and were registdoedan online Information Systems course.
The findings of the study reflect the familiarity education practitioners (educators and
learners) with the use of computers for learningréMthan 90% of the respondents agreed or
strongly agreed that it is enjoyable to use a pelscomputer and approximately 60% reflected
that online lectures allow them to search for resgliinformation more conveniently. The
findings also reflected that although e-learningtdbutes to the increase of their workload,
students still perceive e-learning as fun and ttebeuality compared to traditional teaching and
learning practices (Parker 2003).
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4.2.1 E-learning as a training tool

Wilson et al (2006) of the University of Birmingham in the Wrd Kingdom developed an
interactive tool for teaching rheumatology. Essargkills were targeted during the development
of the teaching tool, such as problem solving aecision analysis. A total of 131 students and

practitioners using the tools expressed themselsdsllows:

“We were able to share ideas on the discussion padelearn from each
other. The information flowed and comments werecigee and to the
point. Power, hierarchy and professional boundamese broken down

enabling us to work as a unit.” (Wilsen al.,2006: 8)

Wilson et al. (2006) further report on an e-learning programneeetbped for learners and
problem solvers to stimulate real-world patientnsec®s. Students could question patients and
examine their x-rays and other laboratory teste Study concluded that both students (78%)
and practitioners (90%) agreed that e-learning i8oathwhile supplement to traditional and
modern teaching methods (Wilsehal, 2006).

4.2.2 Information and communication technology and Mathematics

According to Rahman, Ghazali and Ismail (2003Jalgh there is abundant literature on the
potential of technology to change the way in whicithematics is taught, there does not seem to
be enough literature on how the use of technoldgnges leaners’ perceptions of mathematical
problem solving. A sample of 131 student teachdtsnding a second-year Mathematics
Teaching Methods Course at the School of EducdtiSnadies, University Sains, Malaysia,
were participants in this study. These student hieisc had different basic mathematics
gualifications and teaching experiences. The mgj¢83%) of the sample were female and 7%
were male (Rahmaet al, 2003). Several students from different matherahtbackgrounds

were required to take the course in mathematiasguie MS Excel spreadsheet package. The
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course was based on graphs and calculations. T$eaneh findings revealed that student
teachers’ perceptions of problem solving in mathtgsaactually changes with the use of ICT.

Although students were quite apprehensive at fitkgy enjoyed the course and, most
importantly, they experienced a new perspectivenathematical problem solving. Ninety per

cent of the participants displayed satisfactionhwi¢arning mathematics using ICT. The

researchers concluded that the role of ICT is @gghas supporting and enhancing of the ability
of students’ to solve mathematics problems. Mogiartantly, it changed the way the student
teachers approached these problems. The studyemeded that the so-called weaker students
were also able to succeed with the help of teclgywlavhich helped them to realise that

mathematics is not just for so-called excellentedtrs (Rahmaet al, 2003).

According to Ungerleider and Burns (2002), mathégsanstruction has the longest history of
using technology for instructional purposes andsk®aeveral impressive systems and programs
for the instruction of mathematics and mathemateamaicepts. Ungerleider and Burns (2002)
conducted a study to determine whether the userapaters can help students be better problem
solvers when learning mathematics and science. éstiqpnnaire-based survey was conducted
among 12 instructors and 131 students of the Usiityeof British Columbia studying in their
second year of the Bachelor of Science degree plidg Mathematics. All learners expressed
the joy and freedom of learning mathematics usorgputers and concluded that computers help
them to grasp the terms easily and quickly. Thelystconcluded that the use of ICTs for
mathematics instruction has a significantly positeffect on teaching high-level concepts to
students in Grade 8 or higher (Ungerleider & Butx)2).

Lujara, Kissaka, Trojer and Mvungi (2007) emphasise high need for the integration of the
learning of mathematics with ICT. Lujaret al (2007) conducted a study on e-learning
environments and resources for secondary school§aimzania. Lujaraet al's study was

motivated by the 2005 failure rate for Mathematisscompared to other subjects in Tanzanian

secondary schools, as presented in Table 4.1.
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Table 4.1: Learners’ performance in Tanzanian schde in 2005

Subject % average failure rate
Chemistry 42

Civics 44

Commerce 62

Geography 54

History 51

Mathematics 70

Physics 46

Lujaraet al. (2007) conducted a survey among six schools imAtlusha, Mbeya, Dodoma and
Ruvuma regions of Tanzania to determine the problexperienced by educators and learners in
the education system and to determine the factws dontribute to the high failure rate in
Mathematics. Their research findings reflect thatt® 80% of schools in all the regions had a
shortage of adequate and qualified educators iméfaatics and Science, but specifically so in
rural areas. The findings also reflect that 75 @80%f the schools had a shortage of textbooks,
and libraries. The researchers therefore recomngeselélearning in an e-learning environment
as a solution to the problems faced in Tanzanianas. They recommended the use of SCORM
e-learning content delivery to avail learning rases to both educators and learners (Lugra
al., 2007).

The use of ICT for teaching Mathematics was alsalistl by Sutherland (2006). Through the
use of Digital Tools for Learning MathematicsSutherland (2006) became convinced that
computers enable young learners to experience maties, and to use them in peculiar ways.
Sutherland (2006) concluded that interest in usiomputers as tools for learning should be
carried forward to all levels of the secondary silsm that learners do not despair and later lose
the motivation to discover and experiment with reathtical ideas. Sutherland (2006) used the

Victor-Space digital tool to investigate the expeade of 17 learners at Manville Primary School
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in the USA. The study revealed that all learnersevable to perform the calculations provided

that they knew how to write the number.

4.2.3 Content prototype

It is widely recognised that internet and multineedontent can drastically change the education
processes. The effectiveness of multimedia learsoftyvare strongly depends on the ability of
the system’s designer to encourage learners tthesgystem and interact with it throughout the
learning tasks. Education is concerned with tratigrgi information in a way that allows
learners to construct a mental model of the infdiona(Tortora, 2004). This was the conclusion
of a study in which an online questionnaire wagritsted to 24 learners who used multimedia
software as learning tool. The study revealed #dhtthe learners were satisfied with the
visualisation of the information and that interaetd multimedia content helped them to think

practically and be good problem solvers.

According to Bokhove (2003, existing mathematicabl$ become even more powerful and
useful when learners’ performance can be trackdéideorThe use of a common standard, in this
case SCORM, enables the sharing of content, bt #le storing of data on learners’
performance. Learners know that they can be andharetored by their educator. Together with
other features of virtual learning environmentspessally for communication, learners are
stimulated to do their homework, and to do evenamiban what is required of them. According
to Bokhove 2003), learners do not seem to mind‘lbige brother is watching you’ concept.
Computer-aided learning is also seen as a moréwawg of studying otherwise boring subjects.
Bokhove (2004) further comments that one of theesss factors of the use of ICT is that all
educators in an institution probably agree on tiston they have on mathematics education.
Ideally, less experienced educators would be supgpdry experienced ones and experiences are

shared alike to evaluate and improve the use ofilQfie classroom. From a technological point
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of view, SCORM contributes to the realisation omaaningful ICT-rich education (Bokhove,
2004).

4.2.3.1 E-learning content prototype

Potteret al (2005) developed the MarlinaLS__ system with thenary objectives of enhancing

the engagement and interaction of learners withispecific setting and enhancing learning
outcomes. The system was tested on 27 studentseoDtlana region in Canada. The results
indicated that the more students used the Marlinak$stem, the more, on average, their
learning outcomes improved. Greater usage of theidddS_ system was systematically related
to improved student performance in both calculatimd non-calculative examination questions,

and also in assignments completed during the sem@xatteret al, 2005).

4.2.3.2 The impact of the SCORM e-learning standard

Milliken and Barnes (2002) conducted a study ordestils’ perspectives of technology-based
teaching in higher education. According to theséhars, it is often rewarding and indeed
necessary to move out of the so-called establisloedfort zones of beliefs and practices of
teaching and to try something different (Milliken Barnes, 2002). They further articulate that
the educator must constantly recreate the prodesstaiction and be prepared, and equipped, to
impart knowledge in a variety of ways, so that undlial learners’ needs can be met. Milliken
and Barnes developed a SCORM e-learning platfored by students at the Curtin University of
Technology in United States of America. A questainmwas administered to 68 students based
on the following main research question: How susftdswas the module in improving the
guality of student learning? Students were als@@gk rate their satisfaction with the module
from very good to poor under the following maintstaents: clarity of the module, structure of
the lectures, content of the lectures, and presentaof materials. The majority of the

participants (85%) indicated that the structure amganisation of the material was good.
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Seventy-eight per cent of the participants indiddtet the clarity of modules and the content of

the lectures were very good (Mikillen & Barnes, 20

The positive results of SCORM-compliant e-learnctyrses are further indicated by a study
conducted by Nicholas (2006). He conducted a studihe best practices for the development of
SCORM courses. Nicholas (2006) recommends thangtons utilising the SCORM benefit
from extensive instructional designer training @GRM-based practices. The ADDIE model of
instruction design was the method used to gatHernration in Nicholas’s study. This model
consists of four sequentially arranged phasesysaisaldesign, development and implementation.
The sample in the study consisted of six studehtkree different institutions in the USA. The
students were asked to use the system after itdeasloped and thereafter were invited to a
roundtable discussion to share their experiencés wging the system. The study revealed that
82% of the participants felt that SCORM-based ington is important, 64% of the participants
had an improved attitude towards SCORM, and 91%cdefortable with the standard. The
study therefore indicated that educational conséould always trump SCORM when designing
distributed learning (Nicholas, 2006).

Josceanu, Isopescu, Plesu and Zelch (2003) recodhtheruse of SCORM-based content in a
study on learning object metadata. In order to meoend metadata for adapting SCORM
software at the University of Bucharest, city, leets’ and students’ perceptions had to be
reviewed. A large survey of students and academaiff gnore than 200 participants) at the
Politehnica University in Bucharest revealed arreéasing interest of the young generation in
using new teaching and learning approaches, with & the first choice. All students
participating in the study indicated that it is famd enjoyable to learn to use a SCORM-based e-
learning platform, as it links students directlyth® exact relevant information. All the lecturers
expressed comfort with and confidence in using S®IORr their classes. The researchers

therefore concluded that the integrated SCORM-bastzhrning platform creates a friendly
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teaching and learning environment and leads teiefft educational management (Josceanu
al., 2003).

4.3 Research methodology

The purpose of this section is to describe the otilogy used to construct and evaluate an e-
learning content prototype in an attempt to res@ome of the challenges faced by education
with the implementation of OBE. The section stams defining the research method, the

research population, as well as the sample sizesamgling method. The research variables are

then described together with the research instrathet has enabled data collection.

4.3.1 Research method

This part of the study took place at the Departnaénbformation Technology at Walter Sisulu
University, South Africa, as part of the CEF projeadertaken there. The CEF project is the
project initiated by the Central Energy Fund togettwith the DoE to train educators,
particularly in the rural areas of the Eastern Cagmvince of South Africa, on computers. The
training is based on the International Computewing License syllabus. All (37) educators
participating in the CEF-WSU project participatedthis phase of the study. It is important to
note that not all educators of the CEF-WSU projeetre Mathematics educators. It was,

however, important to enrol all of them in the stad all of them were teaching under OBE.

4.3.2 Research population and sampling

The research population for the prototype evaluationsisted of all educators that participated

in the CEF-WSU project, giving a research sampde of 37.

4.3.3 Research variables

The research variables for this phase of the stwudge classified into five categories: four

independent variables and one dependent variable.ifdependent variables were educators’
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assessment of past training experiences; educatonsputer literacy background information;
educators’ computer competence; and the perceisalility of the proposed e-learning content
prototype by educators. The dependent variabletheasffect of the SCORM software course on

educators’ understanding of OBE.

4.3.4 Research instrument

A questionnaire was designed in order to evaluageeffectiveness of the proposed SCORM-
compliant e-learning content prototype. Questioresiwere handed to all participants
immediately after training. The researcher, asdidig a laboratory technician, trained the
participants.

The questionnaire initially addressed the participabackgrounds, including aspects such as
race, gender, age and home language. The questmrthan investigated their professional
backgrounds, i.e. type of school at which they heaeaching subject(s) and grade(s), highest
gualification, and an indication of whether the eator has attended any prior training in
teaching, learning and curriculum. Thereafter, goestionnaire addressed the usability of the
proposed software in matters concerning the uralalsig of OBE, the presentation of the
training and other quality issues such as the tyuafithe SCORM training. The questionnaire
consisted of the following types of questions:
= Scaled response questions: Participants were dskadswer the question by selecting
one of the “strongly disagree”, “do not agree”, t'sure”, “agree”, or “strongly agree”
alternatives given to them.
» Closed-ended questions: Participants were reqtiraglect “yes” or “no” to answer the
guestion asked.
= Open-ended questions: Participants were requiretistauss or explain their own views
according to the questions asked.
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The details of the phrasing of the questions aadl@e in Appendix C of this thesis.

4.3.5 Data analysis

The answers to the questionnaire were tabulatedsppreadsheet, with the rows representing the
research participants (educators participating he CEF-WSU project) and the columns
representing the participants’ answers. The sphesdgeached a dimension of 40 rows and 40

columns.

4.3.5.1 Variable selection

For each variable, one value representing a caleaf answers to all related questions was
calculated. Variable on the background data reptasgparticipants’ social status (rural versus
urban, private versus public, etc,) and gender selected. However, since the CEF-WSU
project is for public school educators in rural aarein particular, there was no need for

correlation classifications.

a) Educators’ prior training experiences

The variableeducators’ assessment of past training experiem@sdrawn from the background

data of a questionnaire of this phase (AppendiXTGgre were only two questions that related to
the past training courses attended by educatotgipating in the study. The questions were
closed ended, hence the researcher assigned aofdllieto “yes” responses and the value of
“0” to “no” responses. On the question whether #ueicators were satisfied with their past
trainings on curriculum or not, three possible arsywnamely not satisfied at all, satisfied and
very satisfied, were provided. The researcher assig0” to “not satisfied at all” responses, “1”

to “satisfied” and “2” to “very satisfied” respors€Table 4.2).
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Table 4.2: Educators’ past training experiences

Variables Respondent 1 | Value Respondent 2 | Value
1) Attended training Yes 1 No 0
before

2) Rate your Not satisfiedat | O N/A 0
satisfaction all

Sum 1 0
Total 3

b) Educators’ computer competence

The variableeducators’ computer competenatso includes the variabkeducators’ computer

literacy background informatiorBackground information included issues such asattendance

of computer training prior to the CEF-WSU projettie ability to operate a computer after
participating in the CEF-WSU project, the use dé@ning prior to using the SCORM software
artefacts of this study, and perceptions of the afseomputers for teaching and learning in
primary and secondary schools in South Africa. ydiriables were based on closed-ended
guestions, with “yes” or” “no”, and “better feelih@r “no change at all” as answers. The
researcher assigned “1” to positive answers suclyess and “0” to negative answers such as

“no”. The sum of all these variables representssingle value on educators’ computer skills.

c) Perceived usability of the proposed e-learning ¢ ontent prototype

The variableperceived usability of the proposed e-learning eahtprototypedealt with issues
such as the user-friendliness of the software sesby session and the usability of the
information provided. These variables were based.ikert-scale questions. An answer of
“strongly disagree” was assigned a value of “1'p fibt agree” was assigned a value of “2”, “not
sure” was assigned a value of “3”, “agree” wasgrs=i a value of “4”, and “strongly agree” was
assigned a value of “5”. The sum of all variablesthe value that indicates respondents’
perceptions of the usability of the proposed SCOsiftware artefact (Table 4.4).
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Table 4.3: Educators’ computer competence

Variables Respondent 1 Value Respondent 2 Value
1) Attended computer training before | No 0 No 0
2) If yes, rate the effectiveness N/A 0 N/A 0
3) After CEF computer training, what | | feel that 1 | feel that 1
is your attitude to using a computer computers must computers must
for teaching and learning? be used for be used for

teaching and teaching and

learning learning
4) Can you use a computer? Yes Yes
5) Have you used an e-learning No 0 No 0
standard prior to the e-learning
content prototype of this research?
6) If yes, for how long? N/A 0 N/A
Sum 2
Total 10 10

d) Understanding of OBE

The variablethe effect of the SCORM software course on edwatorderstanding of OBE

assessed whether educators have a better undémgtaxfdOBE after attending the SCORM
software course. These variables were also basedil@rt-scale questions.An answer of
“strongly disagree” was assigned a value of “1'p fibt agree” was assigned a value of “2”, “not
sure” was assigned a value of “3”, “agree” wasgrssil a value of “4” and “strongly agree” was
assigned a value of “5”. The sum of all the vaesblwas calculated using MS Excel’s
aggregation function SUM (range). The sum of allialdles was therefore the value that
indicates respondents’ perceptions of their undadshg of OBE after the use of e-learning

content prototype (Table 4.5).

There was no need to classify the results accortbngwnership, racial group and location,

because all educators come from public schoolsAfireans and teach in rural areas.
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The results of the data analysis simply indicate farceptions of the participants according to

gender with respect to the four selected reseaaghhbles of this phase of the study.

Table 4.4: The perceived usability of the proposed-learning content prototype

Variables Respondent 1 | Value Respondent 2 | Value
1) Sessions are well presented. Agree 4 Agree 4
2) Sul-sessions are also well presel. | Agree 4 Agree 4
3) The aim of each session is ea Agree 4 Agree 4
identified.

4) The tructure of the training i Agree 4 Agree 4
adequate.

5) The ntroduction tctheNCS ancthe | Agree 4 Agree 4
NSC in Session 1 is satisfactory.

6) The ntroduction tctMathematics an | Agree¢ 4 Strongly agre 5
Mathematical Literacy in Session 2 is

satisfactory.

7) The explanation with regard t Agree 4 Agree 4

planning for teaching and learning in

Session 3 is satisfactory.

8) The :nnualassessmerplan is Agree 4 Agree 5
satisfactory.

Surr (variables 28 30
Total
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Table 4.5: Understanding of OBE

Variable(s) Respondent 1 | Value Respondent 2 | Value
1. Basic terms are clearly defined. Agree 4 Agree 4
2. Assessment types are easily Agree 4 Agree 4
understandable.
3. The NCS is clarified. Do not agree| Agree
4) | understand OBE terminology. Agree 4 Agree
5) An improvement on trainin Agree 4 Agree 4
methods.
6) The training manual isasy to Agree 4 Agree 4
follow.
7) A broad understanding of the subj | Agree 4 Agree 4
8) | am satisfied with SCORIV- Agree 4 Agree 4
learning training as compared to the
traditional way of training.
9) | recommend this type of training 1 | Agree 4 Agree 4
Mathematics.
10) Since taking this courswhat is | feel better | 3 | feel better | 3
your attitude towards the understandingoout my about my
of OBE? understanding understanding

of OBE of OBE
11) Should SCORMbased trainingb | Yes 1 Yes 1
used for other subjects?
Sum (variables) 38 40
Total 52 52
4.4 Findings

This section presents the findings of the studwréigg the impact of the proposed e-learning
content prototype on educators’ understanding ofEOB-learning content prototype is for

mathematics and mathematical literacy, in gradeIfiade 12 of secondary education.
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4.4.1 Characteristics of the research population

The background information on the research pagitip is presented in this section in the form
of the participants’ demographics and ICT backgcburhe demographics information includes

race, gender, age and social status (rural verkas uprivate versus public, etc.).

4.4.1.1 Demographics

Thirty-seven educators who participated in the GEEU project participated in this phase of

the study. All of them come from public schools aar@ Africans. Ninety per cent of the

participants are Xhosa speaking, 8% are Zulu spgadnd 2% are Sotho speaking. Thirty-two

per cent of the educators were male and 68% wenalée All educators came from secondary
schools, 74% from junior secondary and 26% fromasesecondary schools. The age of the
participants in this research is distributed atofes: 3% were between the ages of 20 and 24
years, 5% between 25 and 29 years, 16% betweem®®4 years, 20% between 35 and 39
years, 24% between 40 and 44 years, 20% betweand89 years, and 12% are 50 years and
older. Thirty-six per cent of the educators teachtiMmatics and/or Mathematical Literacy and
science, 26% teaching human and social science®sbjl6% teach accounting subjects, 11%

teaching business-related subjects and anothertddéh all Foundation Phase subjects.

4.4.1.2 Information and communication technology ba ckground

All the educators participating in this phase & #tudy indicated that they have never used an e-
learning standard or content prototype before. $hevey also revealed that 88% of these
educators have never used a computer before theVZHF training. However, all the educators

were of the opinion that computers should be usetefching and learning.
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4.4.2 Respondents’ perceptions

This section reports on the respondents’ perceptimsed on their assessment of past training
experiences, their perceived computer competendetlagir assessment of the usability of e-

learning software. The results are based on arysisalf averages, entailing the mark scored by
participants, as shown in Table 4.6. Note that @abb represents marks scored by participants

per gender.

Table 4.6: Mean analysis of research variables

Assessment ¢ Femal 0.7¢ 25
past training Male 1 30
Total 3 10C
Computet Femal 2.7¢ 28
competence Male 2.2 23
Total 1C 10C
Usability of ¢ Femal 28.16 81
learning software | Male 27.25 78
Total 35 10C
Understanding ¢ | Femal 39.32 76
OBE Male 39.1¢ 75
Total 52 10C

a) Assessment of past training experiences

The educators indicated a relatively low level afrriculum and policy-making training
experiences. As Table 4.6 shows, all participantsspective of gender, scored approximately
30%. This therefore indicates only one-third of #ticators had attended training prior to the
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introduction of OBE. Training in this case refes gkills- and curriculum-based training

attended by participants other than their formaiocadional qualifications.

b) Computer competence

As presented in Table 4.6, these educators wererggncomputer illiterate before attending the
CEF-WSU training. This therefore means that thekeators are not ready to implement ICT in
their schools, as they themselves are not protidgieroperating computers. The DoE should
therefore provide considerable training in the nearof the CEF-WSU project to train educators

in the use of computers.

c) Usability of e-learning software

The educators felt that the proposed SCORM softwaedant is usable, as they all scored above
75% for both the usability of the software and thmerstanding of OBE (Table 4.6). Thee
educators are of the opinion that the SCORM-compl&learning content prototype helped
them to understand OBE basic terms and that thetgpe makes it easy for them to understand
assessment types. E-learning-based software therdées not only help educators understand

OBE terminology, but also introduces or promotestike of ICT.

4.5 Summary of survey findings

The survey’s findings can be summarised into fategories: demographics, computer literacy
background, assessment of prior training expergranad the usability of the proposed SCORM-
compliant e-learning content prototype based, amd tlee understanding of OBE. The

demographics reveal that all the educators padtiitig in this phase of the study were African
and Xhosa and Zulu speaking, with a female majofitye age group for most of the educators
was 30 to 50 years.
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The research also revealed that the understandi@®BB of most educators participating in the
CEF-WSU project was improved through the use ofpttegosed SCORM-compliant e-learning

training.

The educators recommended the proposed SCORM-amhgbftware artefact as the most user-
friendly and easy to understand training tool tbah help educators to better understand
whatever subject they were trained in. They rendhrkeat the way in which the material is

structured in the software promotes interest imlie@ OBE.

4.6 Conclusion

This chapter presented a review of the existirggdiure on educators’ and learners’ perceptions
of the impact of e-learning on education in geneaaad offered a discussion of the effectiveness
of teacher training in an e-learning environmend dhe impact of the e-learning content

prototype on the understanding of OBE.

This chapter also presented the research methatl digéng the evaluation of an e-learning
content prototype. The population, sample sizesaieh instrument and research variables were
discussed. Lastly, this chapter presented the giiv@ings based on three independent variables

and one dependent variable.
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Chapter 5

CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

The purpose of this chapter is to assess the gmearantribution of this study by comparing the
results and methodology of the study with simikesaarch from the literature. Answers to the
research questions that were posed in the firgptehaf this dissertation are presented in this

chapter. Each research result is also discussetevhint recommendations are formulated.

5.2 Presentation of results

Only the first phase’s research results are diszlgs this section. The results of the evaluation

of the SCORM-compliant training software are présérn the next section.

5.2.1 Information and communication technology adop tion

This study reveals that cell phones and televisiaes widely adopted by educators. Indeed,
100% of the educators reported that they own batkllaphone and a television. This figure is

however significantly lower for learners. Only 458fthe learners own a cell phone and only
70% of them have access to a personal televisibis Jtudy further reveals that 40% of the

educators do not have access to a computer atrather at home, at school or at the local tele-
centre. Twenty-seven per cent of the educatorsriegbdhat they only have access to computers
at school. The rest of educator population (75%ndbhave access to computers, whether at
home, at school or at a tele-centre.
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The study conducted by Weet al (2007) on the use of ICT to support basic edonain
disadvantaged schools and communities also retatéise results of this study, although the
methodologies used in these two studies differ.&deral’s study was conducted only among
two disadvantaged schools, whereas the curreny siiad conducted among 27 private and
public schools from rural, urban and semi-urbanasyrerepresenting advantaged and
disadvantaged schools. Both these studies wereuctedlin developing countries. West al
(2007) also reported that there are challengesdretforts to build a viable ICT infrastructure in
South Africa, which might explain why approximated$% of the participants of this study
indicated that there are no computers in their gisho

Dunmill and Arslanagic (2006:4) provide evidencatthCT positively impacts on learner

achievement in core subjects, including evideneg $pecifically relates to the use of music and
visual arts to enhance learning processes and meg&oTherefore, the use of ICT in teacher
training will have a positive impact not only onuedtors’ achievement but also on educators’

grasp of knowledge necessary.

5.2.2 Outcomes-based education curriculum design an d implementation issues

This study clearly shows that there is consensusngneducators and learners that OBE is not
understood in schools. However, learners from peiszhools indicated that there is a positive
correlation between OBE curriculum implementatiesuies and the impact of IT usage.

These results complement the result obtained bydRden(2004), who found that according to
educators’ perceptions; principals do not undest@BE (according to 88% of the educators
participating in this study). The difference betwethe results of this study and that of
Ramolefe’s study is based on the fact that theeotirstudy gives the perception of both

educators and learners of their own understandinQRE, while Ramolefe’s study gives the
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perceptions of educators’ view of principals’ urstanding of OBE. The two studies also differ
with regard to their methodology: the current stedyails as survey of almost 27 schools with 4
educators and 12 learners per school, while Ra®islsfudy is a case study of two schools with

6 to 12 educators per school.

Malan (2000:35), who concluded that making the iekptonnection between outcomes and the
learning and assessment procedures is bureaudiateswasting and erodes the professional
autonomy of educators — making them even more atable to students and peers smoothens
the results of this study on perceptions of edusatmd learners on learning outcomes. The
difference between these two studies relates tonththodology. Malan’s (2000) study was

conducted with a research population of 12 couestgders and 19 educators using face-to-face
interviews, whereas the current study was condugiida research population of 304 learners

and 104 educators using questionnaires to colkget d

5.2.3 Support and capacity building

Johanson (2007) suggests that factors that cotgriiouthe failure or vast criticism of the OBE
system in schools are a lack of resources, espedraltownship schools (e.g. shortage of
adequate learning resources); the dependence emnaktsupport in the form of voluntary
workers and donations; infrastructural problem& #bsence of possible co-operating public

libraries; and inadequate library opening hours tdugecurity problems.

The research findings reflect that school buildiagd basic infrastructure (i.e. water, electricity,
playgrounds, laboratories, and so on) are inadequetSouth African schools, especially in
public schools. Moreover, the findings further eefl that there is no support from school
principals or from local, regional and district Dog&perts; there are no textbooks for
Mathematics in schools or these textbooks arrite # schools; and there is no support from

neighbouring schools on matters that deal with OBE.
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Johanson (2007) concludes that the DoE shouldumntits attention to the implementation of
the curriculum only, but to the inadequacy of tlasib school infrastructure, as this might affect
the quality of education and learners’ achievemeéMater, electricity, laboratories, libraries or
community study centres needs to be taken intoideration in all schools for OBE to be
successful in South Africa, keeping in mind thatED®as initially implemented in developed
countries, where infrastructure is well establish&@tle researcher further suggests that the
process of integration to neighbouring schools tasbe implemented, which will allow
educators and learners of different schools to meediscuss matters concerning OBE. The DoE
must arrange workshops for educators of differehbels and their school principals to assist
one another in matters concerning OBE. The researalso suggests that DoE officials and
OBE curriculum experts must visit schools to asgbsssuccess and the failures of OBE in
schools in order to improve the situation. The ofse-learning will help educators and the DoE
to have direct communication on a daily basis. Tésearcher concluded that OBE is a good
education system and that it can be of positivaiesalo South Africans only if schools’

infrastructure is adequate and educators are ttgreperly in the OBE system.

5.2.4 E-learning content design

In this study, a SCORM-compliant e-learning confaatotype was developed to solve the most
acute problems that were identified during the syref this study. Based on the evaluation of
the proposed software, the finding is that SCORMwalant e-learning content prototype helps
with familiarising educators with OBE terminologgdathat it can be a better training tool that
could actually replace normal face-to-face trainifbe fact that the content prototype is better
than face-to-face training is supported by Pog#teal. (2005) who developed the MarlinalLS_

system with the objective of enhancing learnergiagement and interaction within the specific
setting and to stimulate enhanced learning outcofies participants in Pottat al’s (2005)

study indicated that the system helped them toongtheir learning outcomes in all disciplines
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(mainly the field of mathematics) that there Maali$ _system was tested for. The difference
between these two studies is that the system deselby Potteet al. (2005) was tested on 27
students, while the SCORM e-learning content pypitwas tested on 37 educators who were

attending a computer skills training course.

This study reveals that educators understand OBterbghen they use the SCORM-compliant
software. The study further reveals that the SCQOgMhpliant e-learning content prototype
improves educators’ current training methods, pressan easy-to-follow training manual, and
helps educators to have a broad understandingeo$ubject they are being trained in. These
research results are supported by Nicholas (20069, conducted a study on best practices of
SCORM. The students were asked to use the systemitafvas developed and thereafter were
invited to a roundtable discussion of their expsres with the use of the system. The study
revealed that 82% of the participants found thaDB®-based instruction is important, 64% of
the participants had a better attitude towards SKIO&ter the training, and 91% felt
comfortable with the standard (Nicholas, 2006). @ifeerence between Nicholas’s (2006) and
this study is that Nicholas’s study was conductetbrag learners, while the current study was

conducted among educators.

5.3 Synthesis of significant findings and recommend ations

This study initially investigated the challengeperienced by educators and learners with the
use of OBE.

5.3.1 Understanding of outcomes-based education ter  minology

The findings of this study suggest that both edusatind learners do not understand some of the

basic terminology used in OBE. The basic terminglaaciudes the vertical and horizontal

integration of OBE, assessment terminology andesjras, and the NCS. Educators attended
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training courses on OBE terminology, but indicatleat the training was not enough, and that

educators did not contribute to the design of OBEiculum.

The researcher therefore suggests that educatedstoeindergo OBE training, after which their
knowledge has to be tested to assess their unddisgaof OBE. When there is a change in
education, educators, curriculum experts, industtgerts, subject experts and possible even
learners must all be included during the desigthefnew curriculum. The SCORM-compliant e-
learning tool can be used in educators’ OBE trgnirthe SCORM e-learning course content can
be very effective, as educators will be able tashaformation with one another and ask direct

guestions to the trainer, who will be the instruabthe SCORM e-learning course content.

5.3.2 The impact of SCORM e-learning content design

Research conducted by Milliken and Barnes (2008pssts that a SCORM e-learning course
presents learners with well-presented and eastligrstandable material. Seventy-eight per cent
of the participants in their study indicated thia¢ tclarity of modules and the content of the
lectures were very good (Miliken & Barnes, 2002)ichdlas (2006) recommend that
organisations that utilise the SCORM standard wobdohefit from extensive instructional
designer training in SCORM-based practices. Thdysteflected that students were satisfied
with SCORM and that it made them confident of tloeiarse content (Nicholas, 2006).

In this study, a SCORM e-learning content prototyjpe the training of educators in
Mathematics and Mathematical Literacy in the OBEtem for grades 10 and 11 was developed.
This SCORM-compliant e-learning content prototypaswdeveloped based on crucial matters
found in phase one of this study (i.e. the peroggtisurvey). The findings of this phase were that
educators were not well trained in OBE curriculutiiat Mathematics is the most difficult
subject in which material is presented unsatisfdgidhe use of computers was unsatisfactory
for academic administration; and computers wereawailable in many schools. A SCORM-
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compliant e-learning prototype was therefore dgwedbfor training of Mathematics educators in
OBE.

The researcher then concluded that a SCORM-basesi@ng content prototype designed for
Mathematics and Mathematical Literacy could helghwhe training of educators to help them
understand OBE terminology and could provide exansgior educators to use for their learners.
As reflected in the research survey results of #tigly, educators complained that the study
guides and teacher guides are not user-friendty, teat indexes are not clear. The SCORM-
based e-learning course content contains a cletexithat directs the user to the specific
information that he or she wants to view or studifte ability to communicate with other
educators and subject experts while studying SCQfabkd e-learning course content can help
educators to share information about their teackxjgriences in the OBE curriculum, which
could help inexperienced educators to succeed enGBE system. The researcher strongly
believes that SCORM-based e-learning course contédhhelp educators be more confident

with teaching their subject in the OBE curriculum.

The survey in phase two of this study also reve#iad SCORM-compliant e-learning teacher
training helped the participating educators feefrenconfident in their understanding of OBE.
The participating educators recommended the SCOBMptant course content as the user-
friendliest and most easily understandable trainow to help educators better understand the
subject they are trained in. The way in which tregaral is structured in the software makes the

users more interested in learning OBE.

The researcher therefore recommends SCORM-commadtware for the training of educators,
as it provides all the documents that are neededglthe training and provides information to
educators whenever they want to refresh their memabout the content. A SCORM-based
software program will not only help educators tdtéreunderstand OBE terminology, but will

also help them to broaden on the subject, as itediday 88% of the participants in phase two.
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5.3.4 Mobile technology

The findings of this study reflect that approxintatall educators (100%) and 56% of the
learners have their own cell phones and televisiahshome. Therefore, the researcher
recommends the use of text messaging to send éshelamessages to both educators and
learners. The DoE can send text messages to edsicato matters that deal with OBE
terminology and the curriculum in general, incluglinformation on the subjects taught by the
educator. The researcher strongly believes thatigkeeof cell phones for educational purposes
will motivate educators in their teaching and héhem to have a better understanding of
educational matters. An education mobile dictiordegigned specifically for educators will also
contribute to the success of the OBE system, aslliteach almost all educators teaching in
primary and secondary schools. Digital videos caltb be sent to educators’ cell phones, so
that whenever they want to view a specific sectamecorded video could clarify the concepts

used for the section and actually display the whaming course.

Moreover, the researcher further recommends a edbilabase of learners on which all learners
must register to share communication with DoE dffc The DoE could send messages to
learners and their parents so that information ducational matters can be viewed on cell
phones. This includes access to previous quesaperp, national scope for Grade 12 learners,
and information on projects, bursaries and schiilpss As the student assistant the mobile
teaching and learning may also help learners tal seathematical problems that they cannot
solve, after which the solution can be sent badkémn — a tool that will reach a vast majority of
learners in South Africa. The cheaper access drroloms provided by software such as MXIT

can help learners share information at cheapes.rate
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5.4 Responding to research questions

Two main research questions were raised in Chaptéithis thesis. The questions are answered
below based on the research findings, the liteegboesented in Chapter 2 and the comparison of

literature presented in Section 5.2 of this study.

5.4.1 Challenges faced by educators and learners in the outcomes-based

education system

What are the challenges that are faced by educatmislearners in the OBE primary and
secondary education system in South Africa? Raraq®06) found that educators and school
principals in South Africa do not understand OBHheTresults of Zengele’'s study (2004)
indicated that both managers (80%) and educatdd®%) complained about the training
provided by the DoE, saying it was brief and haph@zwith trainers having little knowledge of
OBE. They also complained that there were no taslito support the implementation of OBE.
Johanson (2007) concluded that factors that cargilbo the failure or vast criticism of OBE
system in Western Cape schools are under-resowscledols, dependence on external support in
the form of voluntary workers and donations, infinastural problems, absence of possible co-
operating public libraries and locked libraries daesecurity problems. This concurs with the

results of this study related to the shortage sdueces in schools’ basic infrastructure.

The research findings reveal the following challEemdaced by educators and learners in South
Africa: OBE terminology is not understood by edwocat and learners; schools’ basic
infrastructure is inadequate; textbooks arrive latel in some schools textbooks are not
available; educators are not well trained in OBt& DoE do not avall itself to clarify matters on
OBE; and Mathematics is regarded as the most diffsubject.

In conclusion, if the abovementioned challengeshataesolved, the implementation of OBE in

South African schools is destined to result in pgaality education.
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5.4.2 Role of e-learning in outcomes-based educatio n

How can e-learning help resolve the problems faogdeducators and learners in the OBE
primary and secondary education system in devedppauntries? Nicholas (2006) recommend
that organisations that utilise the SCORM standaodld benefit from extensive instructional

designer training in SCORM-based practices. Theysteflected that students were satisfied
with SCORM and that it made them confident abouéirt course content. The study also
indicated that the use of a SCORM-compliant pragietiielped the so-called weaker students to

improve from poor performance in mathematics to/\ggrod performance.

The SCORM-compliant e-learning course content wagelbped in this study to resolve the
most acute problems that are experienced by edscatal learners. The SCORM e-learning
course content was developed only for the traimh§ylathematics educators in grades 10 and
11, because 100% of the participating educatorsleathers indicated that Mathematics is the
most difficult subject and that educators are netl wained in the Mathematics OBE system.
The clear index with links will help educators &atn more of the OBE curriculum anytime they
wish to access the content. The e-learning comgmtotype will help educators in such a way
that they do not have to have all the documenksad, as is the case in face-to-face training, as

all the necessary documents will be availableldtraés.

The researcher finally concludes that a SCORM-c@npk-learning content prototype will help
educators to improve their understanding of the @BEiculum by presenting a clear training
manual with links that direct the educators toitiffermation they need and by introducing them

to the world of technology.
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5.5 Recommendations for further research

This study opens up a door for many research aegasding the South African OBE system.
The researcher plans to continue research on SC@rMOBE in South Africa in his studies

towards a doctoral degree.

5.5.1 The availability and effectiveness of teacher training for educators in the

South African outcomes-based education curriculum

In light of all the concerns raised by educatord Earners as well as the literature reviewed in
this study, further research on the topic needédoconducted and tested to find the most
effective training methods. Different training méxidave to be reviewed to find the best
training model to be used for educators in SoutlicAf Research on the effectiveness of trainers
with regard to OBE matters has to be conductedhasmight affect educators’ passion for

education in the OBE system.

5.5.2 The clarity of assessment methods and strateg  ies

Assessment methods used in the OBE system showdfdmive in a way that the skill for that
outcome has to be assessed by educators involVvestefére, further research on assessment

methods and strategies in the OBE curriculum shbaldonducted.

5.5.3 The use of e-learning in secondary schools

In the researcher’s opinion, not much researcheimgodone on e-learning and the OBE
curriculum. As technology advances, the use of adgerg for learning will help learners to go
the extra mile like research more work, and viewasded opportunities to learners. Therefore,

research on the use of e-learning in South Africarriculum has to be viewed to find out

99



whether South Africa, as a developing country, sanoceed in using ICT in education. The
comparison of e-learning models to find the bediable model for South Africa is a field of

research that needs to be investigated.

5.5.4 Public schools versus private schools on educ ational models and learner

achievements

In general, learners in public schools seem tooperfpoorer compared to private schools.
Therefore, research should be conducted to andweerfdllowing questions: What is it that
private schools do to employ the best educatorsy &féhlearners in private schools performing
bettern than public schools? What exactly must ipudthools copy from private schools? If

private schools can do it, why not public schools?

5.5.5 The use of mobile technology for sharing know  ledge in education

Cell phone technology is popular in current timees] as this study has reflected, almost 65% of
educational practitioners have their own cell plson€herefore, more research needs to be

conducted on the use of cell phones in teachindearding in South Africa.

5.6 Conclusion

According to Thusi (2000), OBE is considered anantgnt cornerstone in a democratic society.
Thusi further posits that this system is vital farilding the knowledge, skills and values that
underpin a just and equitable social order (TH2G00). As of 2008, the OBE curriculum is used
in South Africa from Grade R up to Grade 12. Howgvke research conducted by Naicker

(2000) reflected that considerable implementatiwblems were experienced.

This study therefore examined factors that candestcaints to the implementation of OBE in

South Africa. The factors that were discussed weaszd on the following:
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i.  The understanding of OBE terminology
ii.  Support and capacity building

iii.  SCORM-compliant e-learning content prototype

The findings in terms of OBE were not encouragifige challenges expressed by educators and
learners that participated in this study are tHBWong: learners from rural areas do not have
access to basic ICT terminals, as they do not lcallephones and televisions; both educators
and learners do not understand OBE terminologypalsh basic infrastructure is inadequate;
classes are overcrowded, especially in rural amehsbip schools; computers are not used
sufficiently for academic purposes; libraries aaldratories are not available; textbooks arrive
late; and Mathematics is the most difficult subjéoiowed by science. The literature presented
in Chapter 2 of this thesis emphasised the effentgs of ICT for education, as compared to the

traditional way of studying.

DoE officials need to provide guidance and contitmenonitor the implementation of OBE in
South African schools. The curriculum must be ®&datas an ongoing process, giving
consideration for improvement where necessary. @shbasic infrastructure has to be taken
into consideration in order to facilitate succesSMBE implementation that will contribute to
high-quality outcomes. The use of technology habdcconsidered in primary and secondary
schools, as it effects the visual presentation atemmals and contributes to the sharing of
information between education practitioners ofeafiéint schools. The impact of the attitudes of
both implementers and people that are using OBEt ibeisaddressed in order for the OBE
system to be successful in South Africa.
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APPENDIX A: QUESTIONNAIRE FOR LEARNERS

101 Dolphin court
57 Prince Street
South Beach
Durban
4001

To whom it may concern:

Dear Sir or Madam,

I, Xolisa Piyose, a student at Durban Universityfethnology, currently studying for a Master’'s degr
in Information Technology am humbly inviting you participate in the research project title@esting
SCORM (Sharable Content Object Reference Model) @BE (Outcome Based Education

You are requested to assist in the project bynfjliin the attached questionnaire. The questionisaieks
to gather information on problems/difficulties cdintiting to the failure of OBE. The questionnaise i
designed for both educators and learners. Youryanityand confidentiality will be highly ensuredhis
study will need you to be free and open in ansvgegurestions.

Your assistance with this research would be greathreciated.

Yours Sincerely

Xolisa Piyose (Mr.)
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QUESTIONNAIRE A: Primary and Secondary Schools

The primary objective of this questionnaire is éels difficulties/problems experienced by educasod

learners in KwaZulu-Natal schools when implemen@RE features.

Procedure

Please try to fill in as many questions as you (@ssible all questions of this questionnaire). Yoe
free to ask the researcher any questions regamiimgtionnaire. After you have completed all the
guestions in the questionnaire, turn your questigenface down and raise your hand or wait ungl th
researcher collects the questionnaire.

Confidentiality

Your anonymity and confidentiality will be highlgsured, as the information you provide will becslyi
confidential. The completed questionnaires willdestroyed after the research is completed andbeill
read by the researcher and his supervisors narbelgtor Seraphin Eyono Obono and Professor
Thiruthlall Nepal.

Directions

This survey includes three kinds of questions:

1. Checklist questions

For these questions, please put a cross in thehadbest answers the question. In some cases ggu m

be required to put a cross in more than one box.
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For example:
Do you understand what OBE is?
Yes [] No[]

In this example, the person answered that he odség not understand OBE.

2. Scale questions with numbered boxes.

These questions have a scale ranging from 1 tbr&presentstrongly disagreg2 representsio not
agree 3 representsiot sure 4 representagree and5 representstrongly agree.

You are required to put a cross in the box that &#eswers the question (to the best of your knogéed

For example:
Optior 1 12|13]4|5
OBE is problemat X

In the above case the cross is in column 2, meahaighe participant feels that (s)tisagreeswith the

fact that OBE is problematic.

3. Ranking questions
These questions require a participant to rank tfierent criteria’s according to his or her prefece.
You are required to write a letter to the numbeat ticorresponds with according to your own

understanding.

For example:
Option: 1
Rank the sport you like the most from the follow(Please specify the fir| C S H

3 sport codes that you prefer)Soccer(S), Cricket©, Netball(N),
Basketball(B), Hockey(H), Rudby®where 1 represents the mostly
preferable sport, and 3 represents the least padfier sport from the first

three that the participant prefer
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In the above case the participant prefer only etickoccer and Hockey, but cricket being givenfittsé

priority, followed by soccer and thereafter hockey.

4. Open ended questions

The answers to these questions must be writtdmeispace provided.

For example:

Question:

Could computers be introduced to primary schoolsRy¥ WRITE
YOUR ANSWER HERE
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SECTION A: BACKGROUND INFORMATION

This questionnaire is to be filled by only learnatgrimary or secondary schod®ease tick appropriate
answer to you personally:

1. Are you a learner?
Yes

No

L

2. Which category do you belong?
Primary level

L

Secondary level
3. What type of school is your school?

Public school ]

Private school ]

4. Which grade are you studying?
Grade Optior Grade Optior

1 7

2 8

3 9

4 1C

5 11

6 12

5. Please indicate your gender.

Female ]

Male 1

6. Please indicate the race group(s) of learmeedacators in your schodfdu may put a cross in more

than one answer)

African

Coloured
Indian ]
White -
L@ 11 a1 G (= o =T 1)



7. Please indicate your race group.

African

Coloured
Indian ]
White -
Other (specify)

8. Indicate your home language?

Afrikaans Vende

English Tswani

Zulu Swat

Xhosa Ndebel

Sotho

Other (specify

9. Where is your school located?

Major urban city ]

Small town 1

Rural area ]

10. Indicate your age.
Lessthan 6 yeal 16 To 18 yeal
6 To 9 year 19 To 21 yeal
10 To 12 yeal Above 21 yeal
13 To 15 yeal

11. Do you have a computeN?ou may put a cross in more than one answer)

Home 1]

School ]

Telecentre 1

No computer ]

12. Does the computer mentioned above have intagoeiss?
Yes
No

gl

115



13. How much did the computer cost?

No compute

R4000.00 to R5999.!

Do not knov

R6000.00 to R7999.1(

Less than R2000.I

R8000.00 t R9999.01

R2000.00 to R3999.!

R10000.00 to abo

14. What do use the computer for?

No compute Watching DVD’s
Playing Game Playing musi
Typing E-mail

Study Interne

Work Watching TV

15. Do you have a cell phone?

Yes L1
No L1

16. How much did your cell-phone cost?

No cell phone

R900.00 to R1199.(

Someone gave ittor

R1200.00 to R1499.!

Less than R300.(

R1500.00 to R1799.!

R300.00 to R599.(

R1800.00 to R2099.!

R600.00 tcR899.0(

R2100 to abov

17. If you do not have a computer at home, arewitling to have one?

Yes

L]
No L]
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18. Indicate, what you would use your computer for?

Playing Game E-mail
Typing Interne

Study Watching TV
Work Not applicabl

Watching DVD'’s

Other specif

Playing musi

19. Is there a Television at your home?

Yes ]
No L1

20. If Yes, how often do you watch your television?

Less than 2 hours a c

8 To 9 hours a d:

2 to 3 hours a d:

More than10 hours a d¢

4 to 5 hours a di

Do not watch it at &

6 to 7 hours a d:

Other please speci

21. Which programme(s) do you watch the most?

News Soap Music

Education programes Movies Comed

Talk show:. Magazine Other please spec
Drame Spor
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SECTION B: SCALED RESPONSE QUESTIONS

This section is based on questionnaire hypothesgd<aur basic principles of South African OBE for
both leaner and teacher support which are: clafifgcus, design down, high expectations, and ededn

opportunities.

Principle OneClarity of focusinfers that curriculum development, implementatomd evaluation should
be geared by the outcomes which are expected asiltinénating demonstrations of the learners.
Principle two:Design dowrstates that begin curriculum design with a cledind®n of the significant
learning that learners are to achieve by the ertdedf formal education.

Principle three:High expectationsstate that establish high, challenging performastandards by
engaging deeply with issues learners are learning.

Principle four: Expanded opportunities provide multiple learning opportunities matchilearner’'s

needs with teaching techniques.

The objective is to test principle three and fouthwespect to principle one and two, the documents

provided by the Department of Education as guidslifor teaching and learning.
The numbers presented in the following statemepla@x your response to a particular question where

representstrongly disagreg2 representslo not agree3 representsiot sure 4 representagree ands

representstrongly agreePlease put a cross for your answer in a spaceded\or your answer.
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PART 1: LIKERT SCALE

A) Clarity of focus

Most outcomes are clearly sts

Educators well define lesson’s outcomes just albeginning of ¢

lesson.

Most outcomes are clearly broken down by the teadhto
learning activities that can allow the learner teetthe outcome

Educators differentiate between short and long tdearning

intentions and are able to clarify them

The timeframe is clearly included in the definitiohoutcomes an

learning activities

The department is available for clarification orrreation on

ambiguous outcomes

The assessment criteria for most outcomes is

h) The use of computers in the assessment procestisfastory

Study guides are available, have clear identifigbletions and hay

a clear usable table of content

B) Design dow

Educators are able to link planning, teaching tassessmel

decisions to significant learner outcomes.

| am able to differentiate between different levafl®utcome

| understand vertical integration of outcol

| understand horizontal integration of outco

The combination coutcomes usually makes se

Educators usually identify learning building blodkshelp student

acquire skills sequentially.

Learning building blocks are usually easily clat

Timeframe is usually included in the definitionlearning block
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C) High expectatior 1

1) ACADEMIC

Educational standards set for learning and teaciieaisually higk

b) Most educators are competent ena

Learners’ performance is mostly hig

My own performance mostly high

Most educators are well trained to perform thetietu

2) LEARNING ENVIRONMENT

a) Clas-rooms are overcrowde

b) Learners attitude towards studying is adeq

c) Educators attitude towards teaching is adec

d) OBE is a good education syst

Timeframe for extra curricula activities is adegu

The archiving of subjects records is satisfac

The usage of computers for academic administrégisatisfacton

My school management support me
using OBE and their approaches.

D) Expanded opportuniti

a) Learning techniques are easily identi

b) Working in groups helps to improve student’sfg@nance

¢) The use ocomputers in the learning process is satisfac

d) Different learning methodologies promote lazintslearner.

e) School basic infrastructure(water, electricitglassrooms

playgrounds) is adequate

f) Laboratory infrastructure(excluding computer laboratories)

adequate

g) Library infrastructure(books, staff, space, fjriseadequate

h) Learning activities lay foundations for basiolutedge

i) learning activities lay foundations for basiceear neec

j) learning activities lay foundations for handsatented caree
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k) learning activities lay foundations for futuitstareer neet

[) Educators and school management organize exgertsolve

student’s problems and classroom activities.

m) Educators and learners get support materialsn friheir

neighbouring schools

n) Learners are given opportunity to assess on¢hando promote
networking between students

0) My School is taking the first step to contadtestschool to assis

in matters concerning OBE
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PART 2: RANKING RESPONSE QUESTIONS

Please rank the following statements accordingto pwn knowledge:

A) Assessment 1 2

a) Rank the type of assessment you prefer. Theory
only(T), practice only (P), Theory and practice(@)ere
1 represent the most preferable assessment, 3 sepre

the least preferable assessment.

b) Rank the communication mode that is used thet mos
during assessment: Oral(O), written(W), mixed(W),
where 1 represents mostly used and 3 representedse

used

Rank the mostly used assessment metRbehée specify
only 3 assessment methods you use the)mgsiup
assessment in class(G), group home assessment(W),
classical(C), play(P), individual class assessnient(

individual home  assessment(H), home  sglf-

11%

assessment(Sjrom left(1) to right(3), starting with th

one that you use the maost

d) Rank the mostly used learning approa¢iedse
specify only 3 assessment methods you use the, most
group work in class(G), group home work(W),
classical(C), play(P), individual class work(l)diwidual
homework(H), home self-study(S), from left(1) to
right(3), starting with the one that you use thestno

B) PERFORMANCE 1 2

a) Rank the following subjects according to theirdl of
difficulty where 1 means very easy, 2 means easy, 3
means neutral, 4 means difficult, 5 means verycdlff
Maths(M), English(E), Science and Technology(S)tsA
and Culture(A), Business and Management(B), Other(O

=
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SECTION C: OPEN-ENDED QUESTIONS

1. According to your personal view, does OBE sysseipport learners in terms of skill acquiring? Béea

reasons for your answer

2. Do you view OBE in general problematic or sust@d® Why?

3. As a student studying under OBE system, whath&r@roblems that you experience personally?

4. What do you think are possible solutions togtwblems mentioned above?
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5. According to your personal view, are the staslen your school in favor of OBE?

6. Are you receiving the support necessary fronr yducators and management of your school?
Elaborate
7. Please explain whether you think introductbe-learning to primary and secondary school will

be useful or not.

8. What are your personal views as far as trainingpour educators to OBE curriculum is

concerned?

124



9. What do you think educators must do to set bigndards of education?

10. What do you think must be done to improve maghtain the performance of learners to the
Educational system used currently?

11. With OBE being implemented, what factors da tlink contribute to the difficulty of educators
to adopt OBE?

12. Comment on the type of support do you reckom district Department of Education?
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13. Comment on provision of resources to schools.
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APPENDIX B: QUESTIONNAIRE FOR EDUCATORS

101 Dolphin court
57 Prince Street
South Beach
Durban
4001

To whom it may concern:

Dear Sir or Madam,

I, Xolisa Piyose, a student at Durban Universityre€hnology, currently studying for a Master’s degr
in Information Technology am humbly inviting you garticipate in the research project titletiesting
SCORM (Sharable Content Object Reference Modet) @BE (Outcome Based Education

You are requested to assist in the project bylin the attached questionnaire. The questionsaie&s
to gather information on problems/difficulties cdbtiting to the failure of OBE. The questionnase i
designed for both educators and learners. Youryamity and confidentiality will be highly ensuredhi®
study will need you to be free and open in ansvgegimestions.

Your assistance with this research would be greathreciated.

Yours Sincerely

Xolisa Piyose (Mr.)
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QUESTIONNAIRE B: Primary and Secondary Schools

The primary objective of this questionnaire is eels difficulties/problems experienced by educato

learners in KwaZulu-Natal schools when implemen@RE features.

Procedure

Please try to fill in as many questions as you(passible all questions of this questionnaire). éoel
free to ask the researcher any questions regagiiestionnaire. After you have completed all the
guestions in the questionnaire, turn your questigsrface down and raise your hand or wait unél th
guestionnaire is collected by the researcher.

Confidentiality

Your anonymity and confidentiality will be highlgsured as the information you provide will be #tyic
confidential. The completed questionnaires wildestroyed after the research is completed andowiill
read by the researcher and his supervisors nalebtor Seraphin Eyono Obono and Professor
Thiruthlall Nepal.

Directions
This survey includes three kinds of questions:
1. Checklist questions

For these questions, please put a cross in théhlabkest answers the question. In some cases ggu m

be required to put a cross in more than one box.
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For example:

Do you understand what OBE is?

Yes [] No[]

In this example, the person answered that he odség not understand OBE.

2. Scale questions with numbered boxes.

These questions have a scale ranging from 1 lodépresentstrongly disagree, 2 representsglo not

agree, 3 representsiot sure, 4 representsagree, and5 representstrongly agree.
You are required to put a cross in the box that deswers the question (to the best of your knogégd

For example:
Optior 1 12|13(4|5
OBE is problemati X

In the above case the cross is in column 2, medhatghe participant feels that (s)}isagreeswith the

fact that OBE is problematic.

3. Ranking questions
These questions require a participant to rank iffiereint criteria’s according to his or her prefece.
You are required to write a letter to the numbeat torresponds with according to your own

understanding.

For example:
Option: 1 2 3
Rank the sport you like the most from the follow(Please specify the fir | C S H

3 sport codes that you prefei§occer(S), Cricket©, Netball(N),
Basketball(B), Hockey(H), Rudby®@here 1 represents the mostly
preferable sport, and 3 represents the least padfiersport from the first

three that the participant prefer
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In the above case the participant prefer only etickoccer and Hockey, but cricket being giverfitise

priority, followed by soccer and thereafter hockey.

4. Open ended questions

The answers to these questions must be writtdmeispace provided.

For example:

Question:

Could computers be introduced to primary school$yW WRITE
YOUR ANSWER HERE
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SECTION A: BACKGROUND INFORMATION

This questionnaire is to be filled by only educata at primary and secondary schools?lease tick

appropriate answer to you personally:

1. Are you an educator?

Yes ]
No ]

2. Which category do you belong?

Primary level ]
Secondary level 1

3. What type of school is your school?

Public school ]
]

Private school
4. Which grade(s) do you teach?

Grade 1 To 2
Grade3To 4
Grade5To 6
Grade 7t0 8
Grade 9to 10
Grade 11to 12

IRINipuIEgs
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5. Please indicate your gender.

Female 1]
Male 1
6. Please indicate the race group(s) of learmeysiir school You may put a cross in more than one

answer)

African

Coloured
Indian ]
White 1
Other (specify)

7. Please indicate the race group(s) of educatoysiir schoolYou may put a cross in more than one

answer)

African

Coloured
Indian ]
White -
Other (specify)

8. Please indicate your race group.

African

Coloured
Indian ]
White -
Other (specify)



9. Indicate your home language?

Afrikaans Vende
English Tswani
Zulu Swat
Xhosa Ndebel
Sotho

Other (specify

10. Where is your school located?

Major urban city ]
Small town ]
Rural area ]

11. Indicate your age.

Less thar20 year 35 To 39 yeal
20 To 24 yeal 40 To 44 yeal
25To 29 yeal 45 To 49 yeal
30 To 34 yeal 50 and aboy

12. Do you have a computeiN?ou may put a cross in more than one answer)

Home 1]
School ]
Telecentre 1
No computer ]
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13. Does the computer mentioned above have intaooetss?

Yes L1
No L1

14. How much did the computer cost?

No compute R4000.00 to R5999.1
Do not knov R6000.00 tcR7999.01
Less than R2000.! R8000.00 to R9999.1
R2000.00 to R3999.( R10000.00 to abo

15. What do use the computer for?

No compute Watching DVD’s
Playing Game Playing musi
Typing E-mail

Study Interne

Work Watching TV

16. Do you have a cell phone?

Yes L1
No 1
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17. How much did your cell-phone cost?

No cell phone R900.00 to R1199.(
Someone gave ittor R1200.00 to R1499.1
Less than R300.( R1500.00 to R1799.(
R300.00 to R599.( R1800.00 to R2099.(
R600.00 to R899.( R2100 to abov

18. If you do not have a computer at home, arewidling to purchase one?

Yes L1
No L1

19. If the answer to the aboveYies, how much are you willing to pay for your comp@er

Less than R2000.
R2000.00 to R3999.!
R4000.00 to R5999.(
R6000.00 to R7999.(
R8000.00 to R9999.!
R10000.00 to abo

20. Indicate, what you would use your computer for?

Playing Game E-mail
Typing Interne

Study Watching TV
Work Not applicabl
Watching DVD'’s Other specif
Playing musi

135



21. Do you have a Television?

Yes ]
No ]

22. If Yes, how often do you watch your television?

Less than 2 hours a ¢ 8 To 9 hours a d:

2 to 3 hours a di Morethan 10 hours a d
4 to 5 hours a di Do not watch it at &

6 to 7 hours a d: Other please speci

23. Which programme(s) do you watch the most?

News Soap Music

Education programes Movies Comed

Talk show:. Magazine Other pleasispecify
Drame Spor

24. Rate your understanding OBE

Not al all average Excellent
1 2 3 4 5
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SECTION B: SCALED RESPONSE QUESTIONS

This section is based on questionnaire hypothesgd<aur basic principles of South African OBE for
both leaner and teacher support which are: clafifgcus, design down, high expectations, and ededn

opportunities.

Principle One: Clarity of focusinfers that curriculum development, implementat@amd evaluation
should be geared by the outcomes which are expasttke culminating demonstrations of the learners.
Principle two: Design dowrstates that begin curriculum design with a cledind®on of the significant
learning that learners are to achieve by the ertdedf formal education.

Principle three: High expectationsstate that establish high, challenging performastandards by
engaging deeply with issues learners are learning.

Principle four: Expanded opportunities provide multiple learning opportunities matchilegrner’'s

needs with teaching techniques.

The objective is to test principle three and fouthwespect to principle one and two, the documents

provided by the Department of Education as guidslifor teaching and learning.
The numbers presented in the following statemepla@x your response to a particular question where

representstrongly disagree, 2 representslo not agree, 3 representsiot sure, 4 representsgree, ands

representstrongly agree. Please put a cross for your answer in a spaced@dJor your answer.
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PART 1: LIKERT SCALE

A) Clarity of focus

Most outcomes are clearly sta

Most outcomes are clearly broken down by the Depam into
learning activities that can allow the learner teetthe outcome

Most outcomes are clearly broken down by the teaittto

learning activities that can allow the learner teatthe outcome

The timeframe is clearly included in tdefinition of outcomes an

learning activities

The department is available for clarification orreation on

ambiguous outcomes

The assessment criteria for most outcomes is

g) The use of computers in the assessment praxsatisfactory

Subiject guidelines have a clear usable table decox

Subiject guidelines have a clear in

Subijects guidelines have clear identifiable sae

B) Design down

| am able to differentiate between differ levels of outcome

| understand vertical integration of outcol

| understand horizontal integration of outco

The combination of outcomes usually makes ¢

| have contributed to the design of some of theamuke:

Learning building blocks are usually identifia

Learning building blocks are usually easily clat

Timeframe is usually included in the definitionle&rning block

C) High expectations

1) ACADEMIC

Educational standards sets for learning and tegdama usuall
high.
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b) Most educators are competent ena

Learners’ performance is mostly hig

My own performance is mostly hic

Most educators are well trained to perform thetietu

2) LEARNING ENVIRONMENT

a) Clas-rooms are overcrowde

b) Learners attitude towards studying is adeq

¢) Educators attitude towards teaching is adec

d) OBE is egood education syste

Timeframe for academic administration is adeqt

Timeframe for extra curricula activities is ade@u

The archiving of students academic records isfaatmy

The archiving of subjects recordssatisfactory

The usage of computers for academic administragisatisfactor

My school management support me

using OBE and their approaches.

D) Expanded opportunities

a) Learning techniques are easily identi

b) Working in groups helps to improve student’sfg@nance

c¢) The use of computers in the learning procesatisfactory

d) Different learning methodologies promote lazintslearner.

e) School basic infrastructure(watelectricity, classroom:

playgrounds) is adequate

f) Laboratory infrastructure (excluding computdvdaatories) it

adequate

g) Library infrastructure(books, staff, space, fjriseadequate

h) Learning activities lay foundations fbasic knowledg:

i) learning activities lay foundations for basiceear neec

j) learning activities lay foundations for handsatented caree

k) learning activities lay foundations for futuitstareer neet
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PART 2: RANKING RESPONSE QUESTIONS

Please rank the following statements accordingto pwn knowledge:

Assessmer 1 2

a) Rank the type of assessment you prefer: Tk
only(T), practice only (P), Theory and practice(B
where 1 represent the most preferable assessment, 3

represent the least preferable assessment.

b) Rank the communication mode you use the |
during assessment: Oral(O), written(W), mixed(M),
where 1 represents mostly used and 3 represents the

least used

Rank the mostly useassessment methcPlease
specify only 3 assessment methods you use the

mos}), group assessment in class(G), group hom

1%

assessment(W), classical(C), play(P), individual
class assessment(l), individual home assessmernt(H),
home self-assessment(8pm left(1) to right(3),

starting with the one that you use the most

d) Rank the mostly used learning approcPlease
specify only 3 assessment methods you use the
mos), group work in class(G), group home
work(W), classical(C), play(P), individual class
work(l), individual homework(H), home self-
study(S), from left(1) to right(3), starting with the
one that you use the most
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SECTION C: OPEN-ENDED QUESTIONS

1. What is your view to the introduction of OBE amgich in South Africa’s secondary and primary
schools?

2. Is OBE easy or difficult to use? Reason for yaunswer?

3. According to your personal experience, is tlzegap between implementation of education through

learning methodologies, assessment, and time?

4. Please explain whether you think whether enlegris useful or not.
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5. What are your personal views as far as traiofreducators to OBE curriculum is concerned?

6. What do you think educators must do to set btghdards of education?

7. What do you think must be done to improve amaghiain the performance of learners to the

educational system used currently?

8. What would you recommend concerning the suppfd®BE for curriculum development and about the

curriculum in general?
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9. With OBE being implemented, what factors do tlink contribute to the difficulty of educators to
adopt OBE?

10. Comment on the type of support do you receiwen fschool management and district Department of

Education?

11. What do you think school management and di€sb@épartment of Education should do to make

educational system to be more effective and effmy@
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12. What are some of the problems you experieacsopally when using OBE?

13. What techniques do you use to overcome prabkperienced when implementing OBE?

14. Comment on provision of resources to schools.
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APPENDIX C: LETTER TO THE DEPARTMENT OF
EDUCATION

101 Dolphin court
57 Prince Street
South Beach
Durban
4001
Dr. B.M. Mthabela
Research Director
Department of Education
KwaZulu-Natal

Republic of South Africa

RE: APPLICATION FOR A PERMISSION TO CONDUCT A RESEA RCH TO SCHOOLS
I, Xolisa Piyose, a student at Durban Universityfethnology, currently studying for a Master’s degr

in Information Technology am humbly asking you toyide me with a database of primary and
secondary schools in KwaZulu-Natal. The databafieberiused to select schools in order to conduct a

research on OBE in South African schools.

| further request the department to provide me wiglermission letter to conduct the research on the
selected schools. The research will contributééoetducational system in both provisionally and
nationally. The research seeks the perceptiondwfators on OBE system as well as the problemsyif a
they are facing during the implementation of OBE.

Your assistance with this regard would be gregilyraciated.

Yours Sincerely

Xolisa Piyose (Mr)
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APPENDIX D: SCORM QUESTIONNAIRE

101 Dolphin court
57 Prince Street
South Beach
Durban
4001

To whom it may concern:

Dear Sir or Madam,

I, Xolisa Piyose, a student at Durban Universityfethnology, currently studying for a Master’s degr
in Information Technology am humbly inviting you participate in the research project titeBCORM
based e-learning content prototype for OBE mathmsméeachers”.

You are requested to assist in the project byfjlin the attached questionnaire. The questionsaiz&s
to gather information your experience on using S&CHd on whether the e-learning mathematics
teachers’ training course is effective or not ampared to the traditional way. Your anonymity and
confidentiality will be highly ensured. This studsll need you to be free and open in answering
guestions.

Your assistance with this research would be greathreciated.

Yours Sincerely

Xolisa Piyose (Mr)
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Purpose
The primary objective of this questionnaire is éelsthe usability of the proposed software develdpe
this research.

Procedure

Please try to fill in as many questions as you (@ssible all questions of this questionnaire). Yoe
free to ask the researcher any questions regamiimgtionnaire. After you have completed all the
guestions in the questionnaire, turn your questigenface down and raise your hand or wait ungl th
researcher collects the questionnaire.

Confidentiality

Your anonymity and confidentiality will be highlgsured, as the information you provide will becslyi
confidential. The completed questionnaires willdestroyed after the research is completed andbwill
read by the researcher and his supervisors narbeigtor Seraphin Eyono Obono and Professor
Thiruthlall Nepal.

Directions

This survey includes two kinds of questions:

1. Checklist questions

For these questions, please put a cross in théhadbest answers the question. In some cases ggu m

be required to put a cross in more than one box.
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For example:
Do you understand what OBE is?

Yes ] No[]

In this example, the person answered that he odsée not understand OBE.

2. Scale questions with numbered boxes.

These questions have a scale ranging from 1 tbr&presentstrongly disagreg?2 representslo not

agree 3 representsot sure 4 representagree and5 representstrongly agree.

You are required to put a cross in the box that deswers the question (to the best of your knogégd

For example:
Optior 1 12|13|4|5
OBE is problemati X

In the above case the cross is in column 2, meahaighe participant feels that (s)tisagreeswith the

fact that OBE is problematic.
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SECTION A: PERSONAL BACKGROUND

1. Are you an educator under OBE system?

Yes ]
No ]

2. Please indicate your gender.

Female (I
Male 1

3. Please indicate your race group.

African

Coloured
Indian

White

Other (specify)

4. Indicate your home language?

Afrikaans Vende
English Tswani
Zulu Swat
Xhosa Ndebel
Sotho

Other (specify
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5. Indicate your age.

Less than 20 yee 35 To 39 yeal
20 To 24 yeal 40 To 44 yeal
25To 29 yeal 45 To 49 yeal
30 To 34 yeal 50 and aboy

SECTION B: PROFESSIONAL BACKGROUND
1. What type of school is your school?
Public school ]

Private school ]

2. What subject(s) are you teaching?

Language

Mathematic

Mathematical Literac

Scienci

Arts and Cultur

Busines

Human Social Scien

Other

3. Which grade(s) do you teach?
Grade 1 To 2
Grade 3To 4
Grade 5To 6
Grade 7t0 8
Grade 9to 10
Grade 11to 12

IRiNipuings
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4. Provide us with your highest one or two quadifions?

5. Have you attended any training courses on tagchéarning and curriculum?

Yes ]
No ]

6. If yes rate your satisfaction with regard to titeéning course(s) you attended?

Very satisfie

Satisfiec

Not satisfied at &

SECTION C: COMPUTER LITERACY BACKGROUND

1. Have you used a computer prior the central enenggt {CEF) computer training
Yes
No

2. If yes, rate the effectiveness of the training?

Very effective

Effective

Not effective at a
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3. After CEF computer training, what is your attitideusing a computer for teaching and learning?

| feel that computers must be used

teaching and learning

There is no need for the use of computel

teaching and learning

4. Can you operate (use) a computer?

Yes

No

5. Have you used an e-learning standard prior theuileg content prototype of this research?

Yes

No

6. If yes, for how long?

Less than 1 ye

1-2 year:

3-4 year:

5 years or mol
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SECTION D: USABILITY OF THE PROPOSED SOFTWARE

PART A: LIKERT SCALE

A) Understanding of OBE 1

1. Basic terms are clearly defir

2. Assessment types are easily understan

3. National Curriculum statement are clari

4) | understand OBE terminolo

B) Presentation of the training

1) Sessions are well preser

2) Sul-sessions are also well presel

3) The aim of each session is easily ident

4) Structure of the training is adeqt

5) Introduction to NCS and NSC SESSION 1 is satisiy

6) Introduction to mathematics and mathematical litg
SESSION 2 is satisfactory

7) Explanation with regard to planning for teachamgl
learning SESSION 3 is satisfactory

8) Annual Assessment Plan is satisfac

C) Quiality issues

1) An improvement on training methc

2) Ease to follow training mant

3) A broad understanding of the sub

4) | am satisfied with SCORN-learning training as compar

to the traditional way of training

5) | recommend this type of training for mathens
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PART B: MIXED QUESTIONS

1. Since taking this course, has do you feel apout attitude towards the understanding of OBE?

My attitude has not chang

| feel better about understanding C

| feel confident about OBE terminolc

| feel worse about the understanding of (

2. Should SCORM based training be used for othigjests?

Yes

No

3. COMMENTS:

Thank you for participating in this research, ymput is worth a lot and will be kept as confidahtis

possible.
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APPENDIX E: LETTER TO CEF-WSU

coordinator

101 Dolphin court
South Beach
Durban, 4001

25 October 2008

Mr. J. Lukose

Head of coordinator and CEF project coordinator
Walter Sisulu University

Eastern Cape, South Africa

RE: APPLICATION FOR A PERMISSION TO CONDUCT A RESEA RCH TO EDUCATORS OF
THE CEF PROJECT
I, Xolisa Piyose, a student at Durban Universityfethnology, currently studying for a Master’'s degr

in Information Technology am humbly asking you éopermission to conduct a research to educators of
the CEF project attending computer training. Theicatbrs will be trained on SCORM compliant
software for two days and they will be requiredfiiothe questionnaire to rate the effectivenesshef
software on training teachers to OBE teachers

The research will also be helpful even to CEF dialders as to outline educators’ perceptions orutiee

of Information and Communication Technology fordeiag and learning.

Your assistance with this regard would be gregtlyreciated.

Yours Sincerely

Xolisa Piyose (Mr)
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