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ABSTRACT
Many developing countries recognised the importance of Information and
Communication Technology (ICT) in education for teaching and learning. In
Namibia ICT use in the classroom remains limited. The purpose of this study was to
investigate the Namibian Life Science teachers’ use of ICT in their classrooms to
promote collaborative and creative teaching. Activity theory was used as a lens to
interprete Life Science teachers’ use of ICT. Activity theory promotes technological
creativity and collaboration amongst teachers. The study adopted a qualitative
appraoch using multiple case studies. Two Grade 8 to 10 Life Science teachers
participated in the study on the basis that they had undergone professional
development on ICT use and integration, a course offered by the Ministry of
Education. A pilot study was conducted in a school of a similar setting to that of
the main study. Life Science teachers ICT-mediated lessons were observed and
documented (fieldnotes). In addition, semistructured interviews with Life Science
teachers were conducted. Thematic analysis was used to analyse the data and
emerging themes were noted. The results reveal that Life Science teachers used ICT
in their classroom. Classroom activities were guided by rules clearly defined
between teacher and learners. Within the community of practice Life Science
teachers collaborated by exchanging teaching ideas with each other to achieve
desired learning outcomes but they did not co-teach.  However, Life Science
teachers demonstrated creative teaching. At the initial stage of ICT adoption,
teachers faced challenges with network issues, time management, and parental

engagement (increased number of computers for learners). Issues such as these



were addressed over time and resolved. In conclusion Life Science teachers
demonstrated the use of ICT in their classrooms through smart boards connected to
e-Learning Management Systems, collaborated with each other by sharing notes but
did not co-teach nor developed their own teaching material. This study recommends
that teachers be provided with the necessary tools, be trained to develop teaching

materials, and to co-teach for purposes of enhancing collaborative teaching.



Table of Contents

ABSTRACT s [
ACKNOWLEDGEMENTS ... viii
DEDICATION L.t X
DECLARATIONS ..ttt ettt sttt ne e Xi
LIST OF TABLES ...t Xii
LIST OF FIGURES. ... ..ot Xiii
LIST OF ABBREVIATIONS AND ACRONYMS .......ooiiiiieeee e Xiv
CHAPTER ONE: INTRODUCTION .....ooiiiiiiiiiiieieese e 1
1.1 Background Of the StUAY..........cccoiiiiiiiiiice s 1
1.2 Statement of the ProbIem ... 7
1.3 RESEAIrCN QUESTIONS ... .eeveeireeieeieesieeiesee s e ree s te ettt eseesne e nneenneenneenes 8
1.4 Significance OF the STUY .........cccoiiiiiiiiic s 8
1.5 Limitations OF the STUY ........cccooiiiiiiiiiiiee s 9
1.6 DelIMITALIONS ..ottt bbb 9
1.7 Definition OF TEIMIS .....coiiiiieie e 10
1.8 Brief Overview of Chaplers ... 11



2.1 INEFOAUCTION <.t e e e e e et e e e e e e e e e e eeeens 13
= 1 T 14
2.2 ICT USE 1N EQUCATION ...t 14
2.2.1 Benefits of ICT in SCIENCE @AUCALION .......ueeeeee e e e 18
2.2.2 Use of ICT in the SCIENCE ClaSSIO0M .......ueeeeeee e e 19
2.3 Professional DeVEIOPMENT ........cviiiiiiiieiere e 21
2.4 Collaborative and Creative teaChing ..........ccccoviririnieiiese e, 24
P A R T B ..t e e e ————aee e e e e e e ——————aaaaaan 26
2.5 BaAITIEIS 10 LT USSR ettt 26
P A R T € oo et ————a e e e e e e a e ———————_aaaaa 29
2.6 TheoretiCal FrameEWOIK ..........eeeeeeee e 29
2.6.1 Subject and ODJECE.......cc.ocieieee e 33
2.6.2 TOOIS QNG TUIES ...t 34
2.6.3 Community and division of [abour...........c.cccce e, 35
A S @ 1V (o0 ] 4 1 [T 36
2.7 CONCIUSTON .. e 39



CHAPTER THREE: RESEARCH DESIGN AND METHODOLOGY .............. 40

K 200 [ 0o [0 od o o USSR 40
3.2 RESEAICH DESION ....eiiiiiiiicie ettt 40
3.3 Sample and Sampling ProCeAUIES..........cueiviieieeie e 41
3.3.1 Understanding the Schools Selected for the Case Study ............ccccvevnnnen. 41
3.3.2 SCNOOI A .. e 42
3.3.3 SCNOOI B e 42
3.4 ReSearch INStIUMENTS .....cc.voviiieciee e 43
3.4.1 Nonparticipant observation schedule.............ccoooieiiiiiinineeen 43
4.2 FIEIANOLES ..ottt et nreas 44
3.4.3 SEMIStIUCTUIEd INTEIVIBWS......c.vieieeeieeie ettt et eneennees 44
BB PHOE STUAY ..o 45
3.6 Data ColleCtion ProCEAUIE ........ccveieiie et 46
3.7 DAa ANAIYSIS ... 46
BB VALY ... e 47
3.9 RESEAICH ETNICS ..ocuviiiieciice e 48
3.10 CONCIUSION ...ttt ente e eneenreenneenes 49



CHAPTER FOUR: PRESENTATION OF RESULTS AND DISCUSSION OF

FINDINGS ...ttt 50
4.1 INTFOAUCTION ..ttt b e bbbt eas 50
4.2 RESUIES ...ttt 50
PART A bttt 50
4.2.1 SUDJECE AN ODJECT......eiuiiieiiieiieieee e 50
4.2.2 TOOIS AN TUIES ... 54
4.2.3 Community and division of 1abour.............ccoceeiiiiiienn 60
A.2.4 OULCOIME .....ei ittt sttt ettt sttt et e et st e e b e e st e e s be e et e e sbe e e beesbeeentee e 64
4.3 EMErging themES.....c.ociiiiieice e 66
PART B .ottt bttt et e ene s 69

4.5 Challenges Faced by Life Science Teachers When Integrating ICT into Their

ClASSIOOIMS ...ttt bbbttt b bbbttt 69
4.5.1 SCROOI TBVEL ... e 69
4.5.2 ClasSrO0M IBVEL..........oouiiiiiiiieis e 72

4.6 CONCIUSTON ...ttt ettt 74

CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS ................. 75

5.1 INEFOTAUCTION ...t 75

5.2 Summary of the Research ProCesSeS.........covviiveiieiiieiiie e 75

5.3 Summary of the Research FINdings .........ccccceviiiiiiiie s 76

5.4 RETIECHIONS. ... 77



BB CONCIUSION ..ottt e e e e e e e e ettt e e e e e e e e e, 78

5.6 Recommendations fOr PraCtiCe ...........coeiviineiiinciescseee s 79
5.7 Recommendations for Future ReSEarch ...........ccocoereiiiieiciieccsescees 80
RETEIENCES ...t 81
APPENTICES ...ttt bbbt e e bbb 97
APPENTIX A Lottt 97
APPENTIX B .. 100
APPENTIX C ot 104
APPENIX D o e 107
APPENTIX E .o e 108
APPENTIX Fooie bbb 109

vii



ACKNOWLEDGEMENTS
I wish to thank the Almighty Father God for giving me the courage, strength and

knowledge to work on this thesis.

I am sincerely grateful and indebted to my main supervisor Dr. E. N. Ngololo for her
direction, guidance, motivation and most of all for believing in me. There were
times I felt I should give up, but because of her continuous support, counselling and
mentoring, | managed to complete this study. My gratitude also extends to my co-
supervisor Ms. M. C. Keyter for her contribution in the initial stage of the proposal
development. Furthermore, | want also to acknowledge the academic assistance
from Prof. C. Kasanda and Dr. H. M. Kapenda for providing critical comments and
asking questions that helped me focus on important issues in the study. To the
UNAM library staff, most of all the special collection thanks for always availing
useful theses and dissertation to me whenever | requested them. To the UNAM
Interactive Multimedia Unit, thanks for availing your equipment. | do not want to

forget Ms Linda-Ann Bonny for a job well done in editing my work.

I would like to thank the Ministry of Education (MoE) for granting me study leave
for 12 months to carry out this study. | also wish to thank the Honorable Dr. D. R.
Namwandi, Minister of Education for his unconditional support and belief in me.
Special thanks to the Namibian Government for financing part of my study through
the Namibian Government Scholarship and Training Programme (NGSTP). | am
also thankful to the principals in all the schools where | conducted research; as
gatekeepers, you have accepted me into your schools and always treated me with

respect. | would also like to thank the teachers from the three schools for granting

viii



me the opportunity to sit in on their classes for observation, and for sacrificing their

time for interviews.

To my daughter Vania: thank you for your patience and for understanding that
Mommy had to be away from you for such a long period of time. To my parents:
Tate Israel Simon and Meme Veronica Mkwahepo Mudjanima, thank you for being
caring and supportive. To all my friends, thank you for being there whenever | felt
like talking to someone. | am grateful for your support and untiring moral

encouragement. Finally, to my entire extended family, thank you for your support.



DEDICATION

This thesis is dedicated to my dearest daughter Precious Vania Kirsten.



DECLARATIONS
I, Wilhelmina Etuna Simon, hereby declare that this study is a true reflection
of my own research, and that this work, or part thereof, has not been submitted for a

degree in any other institution of higher education.

No part of this thesis may be reproduced, stored in any retrieval system, or
transmitted in any form, or by means (e.g. electronic, mechanical, photocopying,
recording or otherwise) without the prior permission of the author, or The University

of Namibia in that behalf.

I, Wilhelmina Etuna Simon, grant The University of Namibia the right to
reproduce this thesis in whole or in part, in any manner or format, which The
University of Namibia may deem fit, for any person or institution requiring it for
study and research; providing that The University of Namibia shall waive this right if
the whole thesis has been or is being published in a manner satisfactory to the

University.

Wilhelmina Etuna Simon Date

Xi



LIST OF TABLES

Table 1.1: Concept used in this study and their meaning..............c...ccooevvinnnnn..

Table 1.2: Components of the activity theory model....

Table 2.1: ICT tools used by Teacher A and Teacher B

Xii



LIST OF FIGURES

Figure 1.1: The structure of a human activity system...............cooeviiiiiiiinnn..

Xiii



LIST OF ABBREVIATIONS AND ACRONYMS

Becta British Educational Communications and Technology Agency
CPD Continuing Professional Development

DfES The Department for Education and Skills

ETSIP Education and Training Sector Improvement Programme
GESCI The Global e-Schools and Communities Initiatives
ICDL International Computer Driving Licence

ICT Information Communication Technology

LMS Learning Management Systems

MoE Ministry of Education

NDP4 Namibia’s fourth National Development Plan

NIED National Institute for Educational Development

PDF Portable Document Format

TPASK Technological Pedagogical Science Knowledge

TPD Teacher Professional Development

Xiv



CHAPTER ONE: INTRODUCTION

1.1 Background of the Study

Information and Communication Technology (ICT) has been widely used to access
information, communicate and stay connected in the global community. Many
developed countries (e.g., Chile, Taiwan, Canada, and Australia) and developing
countries (e.g., South Africa, Kenya, Ghana, and Nigeria) have adopted ICT in the
belief that it adds value to both teaching and learning science in the classroom
(Draper, 2010) and have recognised the importance of ICT in education for teaching
and learning (Enrique-Hinostroza, Labbé, Brun & Matamala, 2011). A recent
research study conducted in Australia that investigated teacher beliefs that influence
the ways ICTs are used in learning contexts, reveals that with the advent of ICT use

in education, teachers can influence their ICT practices in schools (Prestridge, 2012).

Several international studies have documented the successful use of ICT in schools
by teachers (e.g., Lim & Hang, 2003; Tondeur, van Keer, van Braak & Valcke, 2008;
Messina & Tabone, 2012). These studies investigate and describe what actually
takes place when ICT is used in a learning context focusing on teacher knowledge
(Messina & Tabone, 2012) to promote collaborative and creative teaching (Lim &
Hang, 2003). In addition, several researchers (e.g., Godwin & Sutherland, 2004,
Hennessy, Ang’ondi, Onguko, Namalefe, Harrison, Naseem & Wamakote, 2010)
have documented that teachers can use ICT to enhance teaching and learning to make

what they do in the classroom worthwhile for the learners. In the same light,



Hennessy, Harrison and Wamakote (2010) have noted that enhanced teaching and

learning generate recognition for teachers.

Since independence in 1990, the teaching of science in Namibia has been a challenge
due to the neglect by the previous regime that excluded the majority of black
Namibians from learning science (MoE, 2006b). In the same year, the Ministry of
Basic Education established the National Institute for Educational Development
(NIED) as a directorate for resources and expertise into establishing systems and
policies that would have an impact in science classrooms (MoE, 2007a). ICTs have
been a very important part of this process, and science classrooms are benefiting
from better technology. Namibia recognises the importance of ICT as a tool for
educational development of the country. In 1995, the then Ministry of Basic
Education, through NIED, developed a National Policy for ICT in Education in
Namibia. The ICT Policy for Education is concerned with the pedagogical use of
ICT as an integrated tool in the teaching-learning process at all levels in the

educational system.

Early in 2004 the Ministry of Education (MoE) formed the ICT in Education
Steering Committee to coordinate the many ICTs in education projects and activities
to support the Vision 2030 goal of “Integrating ICT education and training into the
education and training system” (MoE, 2005a, p. 3). The Vision 2030 initiative was
established in 2004 as a policy framework for overall development in Namibia.
Among its primary goals is the creation of a knowledge-based society in promoting

science and technology (MoE, 2007a).



The MoE has made enormous investments in developing ICT practices throughout
the Education and Training Sector Improvement Programme (ETSIP) to increase the
efficiency of ICT (MoE, 2005b). ETSIP was introduced in 2005 to aid progress
toward the goals outlined in Vision 2030, and aims at improving the current
education system and increasing the supply of skilled teachers in Namibia. ETSIP
will strengthen teacher competencies in pedagogical skills through the use of

technology. ICT is thus an integral part of the ETSIP manifesto (MoE, 2007a).

The education sector currently occupies approximately 20% of Namibia’s annual
national budget (MoE, 2012). Despite this, as stipulated in Namibia’s fourth

National Development Plan (NDP4):

Over the past 21 years, there is broad consensus in Namibia that the
education system remains weak by international standards, and requires
significant intervention as a primary priority for the future of the country.
The problems associated with the education system are extensive, and range

from a lack of quality to lack of infrastructure and ICT (GRN, 2012, p. 46).

In the initial phase of ICT for Education development, the Education Steering
Committee worked with partners in various sectors, namely, public, private, and civil
society from across the education sector, to develop the ICT Policy for Education in
2005 and the corresponding Implementation Plan in 2006. In its Implementation
Plan Guide MoE (2006a, p. 20), the ICTs in Education Steering Committee also
established the following educational priorities for the introduction and use of ICTs

across the education sector as follows:



1. ICT utilization for teacher research, planning, and development.
2. Integration of ICTs in educational instruction.
3. ICT literacy for learners.

4. ICT for educational management.

This study focuses on the second of the above priorities, namely the integration of
ICTs in educational instruction. It should be noted that ‘ICT integration’ was used
in the policy to mean ‘ICT use’ and therefore in this study ‘ICT use’ will be used
interchangeably with ‘ICT integration’ (Draper, 2010; Donnely, McGarr & O’Reilly,
2011; Ertmer, Otternbreit-Leftwich, Sadik, Sederur & Sederur, 2012). The
Implementation Plan Guide also highlights ICT integration for educators’ modules as
a major component of the training provided to educators which focuses on the use of

ICT in the classroom across all subject areas. The guide clearly states that:

Along with ICT literacy training, all in-service teachers will receive on-site
(school-based) training for ICT integration for educators in conjunction with
the deployment of ICTs to schools. Training will also be provided at schools
where ICTs already exists. Educational advisors (e.g., Advisory Teachers,
Resource Teachers, Inspectors of Education, etc.) will also receive training in
ICT integration for educators through workshops to assist in-service teachers
to utilise ICTs more effectively to improve their teaching practice (MoE,

20064, p. 22).

As mentioned earlier, ICT use in the science classroom to support teaching and
learning is gaining importance within the education sector in Namibia. For example,

at the beginning of 2006, the MoE offered in-service training and workshops to
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science teachers on the use of ICT in their teaching practice by providing teachers
with the ICT skills necessary to enhance teaching and learning (MoE, 2006a).
Science teachers have benefited greatly from these developments, where ICT has
become an indispensable aid in the classroom. Science teachers have also shared

their knowledge and methodologies during workshops (MoE, 2006b).

Another factor that encouraged ICT use in Namibian schools was the fact that the
science syllabuses, namely Grade 11 and 12 Biology, and Grade 8 to 10 Life Science
were revised in 2009 to accommodate the ICT standards for teachers (MoE, 2010).
It is also believed that the use of ICT in the teaching of science would provide
benefits to teachers. In fact, the ICT Policy for Education clearly stipulates that
“when ICT is used, it can bring many benefits to the classroom and the education
process by providing new opportunities for teaching professionals delivering
education” (MoE, 2005a, p. 2). Some examples of the benefits of integrating ICT in

the classroom are that they provide:

e teachers with new sources of information and knowledge;
e greater opportunities for teacher-to-teacher and student-to-student
communication and collaboration;
e greater opportunities for multiple technologies delivered by teachers;
e learners with additional resources to assist resource-based learning
(MoE, 20054, p. 2).
ICT use in Namibian classrooms is still limited due to a number of factors such as
lack of ICT resources, lack of teacher training and competency (MoE, 2007b).

Recent studies pertaining to ICT in teacher education and professional development

5



have been conducted in Namibia (e.g., lipinge, 2010; Katulo, 2009; Matengu, 2011;
Ngololo, 2010; Nuuyoma, 2012). These studies revealed that there is low use of
ICT in general (Matengu, 2011) and in urban schools in particular (Nuuyoma, 2012).
In the same light, these studies have indicated that ICT use at school level requires
technical and pedagogical support to enhance efficiency in the professional
development of science teachers (Ngololo, 2010). In addition, Katulo (2009)
concluded that school principals should adopt strategies that encourage teachers to
use computers in their daily routines. Nuuyoma (2012) noted that teachers have no
ICT training and therefore lack the necessary skills to integrate ICT into their
lessons. Similarly, lipinge (2010) found that lecturers at the Teacher Training
Colleges are not trained in ICT and therefore lack the necessary expertise to train the
teacher trainees. Upon graduation teachers were absorbed in schools without the
necessary relevant skills to use and integrate ICT in teaching. Having realised the
problem, the MoE has taken the initiative to train some teachers in ICT integration
after they have undergone the International Computers Drivers’ Licence (ICDL)
courses. Despite the investment, ICT use and integration in most schools in Namibia

is rudimentary (Matengu, 2011), especially in the rural schools (Ngololo, 2010).

The majority of teachers outside of the Khomas region do not integrate ICT
(Matengu, 2006) in their classroom, and even fewer integrate it in their science
lessons (Ngololo, 2013). Given this background, this study explores how selected

Life Science teachers use ICT in their lessons in the Khomas region.



1.2 Statement of the Problem

The MoE has spearheaded initiatives through the Namibian ICT in Education
Initiative (Tech/Na!) to deploy and improve the implementation of the ICT policy in
education. Between 2007 and 2011 the MoE ensured that 26 trainers of trainers from
the Khomas region, out of 103 country-wide, were trained in ICT integration for
educators, and facilitated ICT literacy through the International Computer Driver’s
License (ICDL) for teachers (MoE, 2012). However, it was reported that teachers in
other regions were not integrating ICT into their teaching (Katulo, 2009; Ngololo,

2010; Matengu, 2011).

In Namibia, little is known about how teachers use ICT to teach subject content,
especially Life Science. In this regard, teachers are expected to enhance teaching
instead of using ICT as a literacy course. Given this background, the study aimed at
investigating some Namibian Life Science teachers’ use of ICT in their classrooms

in order to promote collaborative and creative teaching.



1.3 Research Questions
The researcher formulated the following research questions to find answers related to
teachers’ experiences when using ICT in the teaching of Life Science to promote

collaborative and creative teaching (explained in Section 1.7):

1. How do Life Science teachers use ICT in their classrooms to promote
collaborative and creative teaching?
2. What are the challenges experienced by individual Life Science teachers

when using ICT in the classroom?

1.4 Significance of the Study

Schools that participated in this study and have integrated ICT could conceivably
serve as examples to schools with similar settings. The study also documented
strategies that could be used by Life Science teachers to promote collaborative and
creative teaching. Furthermore, the findings of this study could be used by
policymakers for policy initiation and formulation to facilitate and strengthen ICT

use in classrooms.



1.5 Limitations of the Study

The study was limited to two selected Life Science teachers from schools in the
Khomas region. Given that this small number is not statistically representative of all
Namibian teachers, the results of the study cannot be generalized to the larger
population of all secondary schools in Namibia. However, findings are limited to

schools with teachers that use ICT for teaching and learning.

1.6 Delimitations

As stated above, the study was limited to two selected Life Science teachers from
Khomas region schools and therefore the data was triangulated for purposes of
validity and reliability. A survey could be carried out to investigate schools that use
ICT and how Life Science teachers from schools in other educational regions in
Namibia integrate ICT in their teaching. However, the nature of this study is

qualitative and requires rather indepth study of the selected cases.



1.7 Definition of Terms

In this study, the following concepts are used and should be clearly understood:

Table 1.1 Concepts used in this report and their meaning

Concept

Meaning

Information and
Communication Technology
(ICT)

Generally includes hardware, processes and systems
that are used for storing, managing, communicating
and sharing information (MoE, 2005a, p.4). In this
study, ICT refers to available technology for Life
Science teachers in the classroom.

Collaborative teaching

Teachers working together on their planning and co-
teaching using ICT (Chu, Tse & Chow, 2011, p.
134). In this study, the concept is understood as
teachers engagement with colleagues to co-teach,
develop interesting lessons and sharing teaching
resources.

Creative teaching

Teachers engagement in everyday creativity with
lesson planned and improvised to meet the varied
needs, interests conforming to the formal policy,
curriculum and available resources (Reilly, Lilly,
Bramwell & Kronish, 2011, p. 533). In this study,
the concept is understood as teachers using existing
and or developing interactive teaching materials to
enhance ICT use.

Hardware

Physical elements of a technology, for example,
computers and other devices (Petterson & Hennesy,
2008). In this study, the term hardware referred to
the tools utilesed by Life Science teachers in the
classroom (e.qg., iPad, laptop and smart board).

ICT use

Teachers use of ICT in the classroom (Tondeur, van
Braak, & Valcke, 2007). This study will focus on the
classroom ICT use that aims to support and enhance
teaching and learning. For example, lesson
presentation,  assessment, administration and
communication etc.

ICT policy

Procedures (rules) set to guide users (teachers) on
what is expected of them when integrating electronic
equipment across the curricula for teaching and
learning purposes. In this study, the term ICT policy
is used to describe the ICT Policy for Education.

10




Concept Meaning

Internet The network of computers using common protocols.
In this study, the term refers to wireless internet
available to Life Science teachers in the classroom.

Professional development PD is referred to as a developmental processes to
engage teachers in professional learning (Smith,
2011). In this study, PD means teachers’ acquisition
of skills and knoweldge to impart Life Science
content using ICT.

Software Software applications and connectivity for example,
access to the internet, local networking
infrastructure, video conferencing (Lloyd, 2005, p.3).

Technology Hardware, software applications and connectivity.
In this study, the term technology is used
synonymously with ICT.

1.8 Brief Overview of Chapters

This thesis is presented in six chapters. Chapter 1 presents an overview of the
background information on the usefulness of ICT internationally and locally. A brief
background of the Namibian National ICT Policy for Education is presented to put
the reader into context. In addition, the chapter presents the research questions and
the significance of the study. Also, the limitations of the study are presented before

the operational definition for terms that will be used throughout the thesis.

Chapter 2 begins by presenting some of the current literature reviews on ICT use in
science education and the challenges faced by teachers as individuals in the use of
ICT in their respective classrooms. Further, the chapter presents current empirical
research into teachers’ professional development and collaborative and creative
teaching with regard to ICT use. The literature is linked to the Activity theory as a

theoretical framework on which the study is based. Activity theory was used as a

11




theoretical framework to provide important insights into ICT use in an effort to
promote collaborative and creative teaching. Lastly, the chapter also presents the
seven components of the activity theory model (subject, objects, tools, rules,

community, division of labour, and outcome) which were used to interpret the data.

Chapter 3 presents and justifies both the research design and the method used to
collect data. Firstly, the chapter presents a description of the qualitative research
design and the multiple case study approach used. Secondly, it discusses the sample
and sampling procedures. Thirdly, the chapter presents the instruments, pilot study,
data collection procedure and analyis. Finally, issues of validity of the findings and

ethical considerations are presented before the conclusion.

Chapter 4 presents results of the data gathered from the investigations of how Life
Science teachers from two schools in the Khomas region use ICT in their classrooms.
The presentation of the results is followed by the analysis compared to what the
existing literature. This is done in line with the seven (7) constructs of the Activity
theory and the emerging themes. The chapter concludes with a discussion on the
challenges faced by Life Science teachers as individuals in the two schools and in

their classroom.

Chapter 5 summarises the research findings and provides a reflection from the study
on how teachers with access to technologies use ICT in their classroom. Finally, the

conclusions and recommendations are presented.

12



CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction

This chapter presents the reviewed literature relevant to ICT use in education,
particularly with regard to Life Science teachers. The literature is presented in three
parts to try and link the literature to the two research questions. Part A addresses to
Research Question 1 and it begins by discussing the current literature on ICT use in
science education (Section 2.2) focusing on both the benefits of ICT (Section 2.2.1)
and the manner it is being applied in science education (Section 2.2.2). Section 2.3
presents the current empirical research into teachers’ professional development with
respect to ICT use in the classrooms. The literature on collaborative and creative
teaching is presented in Section 2.4. Part B focuses on Research Question 2 and
centres on the challenges faced by Life Science teachers as individuals in the use of
ICT at the school and the classroom levels (Section 2.5). Part C presents a
discussion on the adoption of the the Activity theory as a lens to interpret the use of
ICT in the Life Science classrooms in Section 2.6 before the conclusion (Section

2.7).

13



Part A

2.2 ICT use in Education

Over the last two decades, the effective use of ICT has become an important topic in
education (Martinovic & Zhang, 2012). In fact, several international studies have
documented the use of ICT in education around the globe (e.g., Enrique-Hinostroza,
Labbé, Brun & Matamala, 2011; Ertmer & Ottenbreit-Leftwich, 2010; Ertmer,
Otternbreit-Leftwich, Sadik, Senderur & Senderur, 2012; Sanchez, Marcos, Gonzalez
& GwanLin, 2012; Suduc, Bizoi, Gorghiu & Gorghiu, 2011; Tondeur, van Keer, van
Braak & Valcke, 2008). These researchers have documented different ways that
teachers use ICT (Sang, Valcke, van Braak & Tondeur, 2009) which have
subsequently been categorised into personal and professional uses. Ertmer and
Ottenbreit-Leftwich (2010) reported that teachers have increased their personal (e.g.,
administrative tasks) and professional (e.g., instructional tasks of computers in the
classroom) uses of ICT. Further Ertmer and Otternbreit-Leftwich (2010) argue that
effective teaching requires effective technology use. For effective technology use in
the classroom, it was pointed out that teachers’ use of “technology is essential to

successful performance outcome” (p. 256).

In addition, Suduc et al. (2011) documented two main categories of ICT use by
teachers: 1) supportive ICT use, and 2) classroom ICT use. According to Tondeur et
al. (2011) supportive ICT use refers to the use of ICT for pro-active and
administrative teaching, such as student administration, worksheets preparation,

evaluation development activities, tracking pupils’ learning progress, etc. The

14



second category, classroom ICT use, aims to support and enhance the actual teaching
and learning process, such as the use of computers for demonstration purposes, drill
and practice activities, modelling, representation of complex knowledge elements,

discussions, collaboration, project work, etc. (Sang et al., 2009).

Literature reveals the different ways teachers use ICT in school in general (Enrique-
Hinostroza, Labbé, Brun & Matamala, 2011), and more particularly, in the classroom
(Sanchez et al., 2012). Enrique-Hinostroza et al. (2011:1359) claim that in terms of
research on the use of ICT in teaching and learning, studies could be classified as
belonging to those based on prescriptions of how to use ICT, and those that look for

a prescription of how ICT is being used.

Enrigue-Hinostroza et al. (2011) conducted a study on teaching and learning
activities in state-subsidized schools in Chile to examine teachers’ and students’
reported teaching and learning activities in general as compared to activities using
ICT. The results indicated that teachers tend to use ICT more often in specific
activities that represent an opportunity to encourage ICT use in schools. The
findings of the Chilean study revealed that teachers’ activities with ICT are very

similar, showing a lack of differentiated strategies for ICT use in teaching.

A recent research study conducted in Taiwan examined the relationship between
teacher and student usage of ICT which revealed that “teacher ICT usage includes
course preparation or instructional support such as creating quizzes, searching the
internet to find lesson plans and resources, creating presentations, editing sounds and
music, and building hosting websites” (Hsu, 2011, p. 847). Hsu (2011) conducted a
study to determine the extent to which teachers are utilizing new ICT tools. The
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results collected through a large-scale survey supported by the MoE in Taiwan,
indicated that teachers who create complex multimedia materials were most likely to
assign multimedia activities. The findings also suggested that teachers should assign
multimedia activities that require a variety of ICT tools and teachers’ own ICT
practices which would influence the type of ICT multimedia activities in the

classroom.

Similarly, in a multiple case-study research design on teacher beliefs and technology
integration practices in the USA, Ertmer et al. (2012) examined a critical relationship
among the pedagogical beliefs and technology practices of 12 classroom teachers.
The study was conducted to gain a deeper understanding of how teachers translate
their beliefs into practices. The results indicated that, teachers’ beliefs and attitudes
about the relevance of technology played key roles in shaping their practices. The
results recommended for teachers to utilize technology tools in their classrooms for

professional development.

Another study conducted in Spain investigated in-service teachers’ attitudes towards
the use of ICT in the classroom (Sanchez et al., 2012). The results indicated that
teachers’ attitudes towards ICT are highly positive but the use of them in class is
scarce and subject to innovative processes. Results also concluded that new ways of
teacher training need to be developed.  Attitudes were explored through
semistructured interviews that were carried out with the purpose of deepening into

teachers’ major motivations and beliefs.

Studies have shown that the successful use of ICT depends largely on the attitudes of
teachers (Albirini, 2006; Al-Zaidiyeen, Mei & Fook, 2012, Prestridge, 2012; Ertmer
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et al., 2012), who eventually determine how they are used in the classroom. Albirini
(2006) conducted a study in Syria on high school teachers’ attitudes toward ICT in
education. The findings of the Syrian study indicated that teachers have positive
attitudes toward ICT in education. In addition, teachers’ attitudes were predicted by
the five independed variables namely: 1) computer attributes, 2) cultural perceptions,
3) computer competence, 4) computer access and, 4) personal characteristics
(including computer training background (Albirini, 2006, p. 379-382). The findings
suggested that “technology initiatives should include measures for preparing teachers

to use computers in their teaching practices” (Albirini, 2006, p. 386).

In the same light, Al-Zaidiyeen et al. (2012) conducted a case study in Malaysia on
in-service teachers’ attitudes and levels of technology use in the classroom. The
results indicated that teachers had a positive attitude toward the use of ICT tools in
the classroom. Results also concluded that “the teachers’ attitudes levels towards
the use of ICT had a direct relation with the use of ICT for educational purposes”
(Al-Zaidiyeen et al., 2012, p. 215). The study recommends that there is a need for
“future researchers to consider the detailed qualitative studies such as classroom
observations and in-depth interviews to investigagate the level of ICT use by

teachers” (Al-Zaidiyeen et al., 2012, p. 216).

Finally, it is evident in the literature that ICT use in Namibian schools is not well-
documented. Recent studies pertaining to ICT were conducted in Namibia (e.g.,
Boer & Black, 2008; lipinge, 2010; Katulo, 2009; Matengu, 2006; Ngololo, 2010;
Nuuyoma, 2012) on ICT integration and adoption but not specifically related to ICT

use by Namibian teachers. For instance, Boer and Black (2008) conducted a study
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on practical approaches to ICT integration in Namibian classrooms. The results
collected through a consultancy involving document analysis, classroom
observations and interviews with educational professionals indicated that ICT
integration for both the learner and the teacher was very fragmanted. In Addition,
lipinge (2010) conducted a study on the integration of ICTs in the preparation of
teachers at Colleges of Education in Namibia. The results indicated that both teacher
educators and student teachers used and integrated ICTs for various reasons such as
for planning, organising and storing learning information. Particularly, Matengu
(2006) stressed on teachers integration of ICT in the subjects they teach. The results
on ICT integration at schools indicated that teachers lacked training on how to use
and integrate ICT (Matengu, 2006) in the classroom. And, finally, Nuuyoma (2012)
conducted a study on challenges faced by English teachers in integrating ICT in the
teaching of reading and writing in rural and urban schools. The results showed that
teachers lacked the skills on how to integrate ICT in their classroom. This

information is useful to identify documented information about ICT use in Namibia.

2.2.1 Benefits of ICT in science education

It is necessary for science teachers to understand the benefits and rationale for using
ICT in science education. A report based on an analysis of research about the use of
ICT in the teaching and learning of science (British Educational Communications
and Technology Agency [Becta], 2004, p. 1), identified three key benefits of using

ICT in science which are:

1. ICT can make science more interesting, authentic and relevant.
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2. ICT allows more time for observation, discussion, and analysis.

3. Using ICT increases opportunities for communication and collaboration.

In addition to the benefits of ICT in science, Becta (2004) also identified five
benefits for teachers when they use ICTs for positive effects on the teaching and

learning of science in the classroom, specifically:

1. ICT allows teachers to engage and motivate pupils to a greater degree.

2. The internet increases access to authentic data.

3. Simulations enable teachers to show experiments that would not
otherwise be possible.

4. Data logging and digital video recording allow access to new sources of
data in a wider range of experimental settings.

5. ICT provides quicker and more accurate data collection thereby saving
lesson time and providing better quality results.

Having presented the benefits of using ICT in the clasroom, it is equally important to

understand the rationale for ICT use in the Science classrooms.

2.2.2 Use of ICT in the science classroom

It has been argued that ICT can be used to enhance subject teaching (Hennessy,
Harrison and Wamakote, 2010). Among other subjects, science is deemed necessary
for enhancing both teaching and learning in schools (MoE, 2007b). Science teachers
need to be trained in ICT skills that will enable them to effectively perform their

duties in the advancement of teaching and learning.
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The Department for Education and Skills (DfES) in the United Kingdom developed a
study guide that offers some practical strategies for teachers to enhance teaching and
learning through the use of ICT. The DfES also identified four key activities of

using ICT that are particularly significant for teaching science, namely:

1. Searching and selecting.
2. Organising and investigating.
3. Models and modelling.
4. Controlling and monitoring (DfES, 2004, p. 14).
This information is useful to check if Namibian Life Science teachers use ICT for the

same purposes.

In a study conducted in South Africa on understanding science teachers’ use and
integration of ICT in a developing country context (Draper, 2010), the results
indicated that South African science teachers were able to use ICT effectively to add
value to teaching and learning. South African teachers were reported using ICT in

their classrooms in different ways, namely:

e for simulations;

e for data loggers during practical work;

e for conceptual understanding of science;

e for student motivation in science.
In her findings, Draper (2010) suggested ICT to be gradually introduced into schools
and into teaching and learning activities. This finding is in line with the Ngololo
(2010) who found that a few teachers in the northern parts of Nambia used ICT to

teach Mathematics and Science. Particularly, the teachers used specific softwares for
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teaching different concepts, assessed learners and also for administrative use. This
information is necessary to establish if Life Science teachers in the Khomas region

use ICT for the same purpose.

2.3 Professional Development

It has been posited that professional development (PD) is necessary for ICT
integration in schools. In recent years, several international studies relating to
teachers’ professional development were conducted in different contexts around the
globe (e.g., Avalos, 2011; Garcia & Roblin, 2008; lluz, Michalsky & Kramarski,
2012; Jimoyiannis, 2010; Smith, 2011; Tytler, Symington, Malcolm & Kirkwood,
2011).  These researchers documented the successful professional development
practices in teaching and teacher education in general (Avalos, 2011; Garcia &
Roblin, 2008) and for science teachers in particular (Jimoyiannis, 2010; Tytler et al.,

2011).

In a study on discourse communities conducted in Australia for secondary school
science teachers, Tytler et al. (2011) developed a framework to identify teachers’
needs and the capacity of different professional development approaches. The
results gathered through semistructured interviews indicated that schools made
provisions for appropriate professional learning opportunities for teachers, where the
latter were reported working together in professional working teams on subject-

specific learning strategies (Tytler, et al., 2011).

Similarly, Jimoyiannis (2010) conducted a case study using science teachers’

experiences with, and perceptions of the Technological Pedagogical Science
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Knowledge (TPASK), a new model for science teachers’ professional development
to design a project framework for science teachers’ professional development. The
findings gathered through an interview schedule suggested that teachers’ efforts
should be placed in professional development in order to integrate ICT in the science
classroom. The project’s results indicated that science teachers reported meaningful
TPASK knowledge and increased willingness to adopt and apply the framework in

their instruction (Jimoyiannis, 2010, p. 1267).

In addition, several scholars also pointed out that improving classroom learning with
ICT requires professionals development that takes into account the fact that teachers
engage with their professional development in different ways and at different levels
(Sutherland, Robertson & John, 2009). Within the InterActive Education project,
Sutherland et al. (2009:7) established a model of professional development that
enabled teachers to work together with researchers in order to ensure successful use
of ICT in the classroom to enhance teaching and learning. This model would be
useful in providing guidance for teachers towards the use of ICT in their classroom

practices.

A number of professional development initiatives were employed by the MoE in
Namibia. Since the establishment of the ICT projects in 2002, the National Institute
for Educational Development established a research project model known as
WorldTeach-NIED to explore and document ways teachers can integrate technology
to enhance learning in the classroom (Soule, 2003). The NIED conducted training
and workshops for teacher-trainers who were expected to return to their respective

schools and train more teachers on ICT integration (Soule, 2003). Additionally, the
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Global e-Schools and Communities Initiatives (GESCI) has also conducted Teacher
Professional Development (TPD) in Namibia since September 2006 (GESCI, 2006).
Although teachers were trained on ICT integration, a recent study conducted in
Namibia indicated that teachers lacked training on how to integrate ICT in their
classroom (Nuuyoma, 2012). In this light, the information about TPD is necessary
to determine if science teachers’ in the Khomas region have undergone a
professional development course of any kind that could broaden opportunities for

teachers to share their experiences with their peers.

A study conducted in Namibia suggested “the need for teacher development in ICT
in education so that teachers acquire the right attitude and competences for
integrating ICT in their teaching” (Ngololo, 2013, p. 13). However, the study also
found some inefficiency in the professional development of science teachers in rural
schools such as knowledge and skills in ICT in terms of teaching and learning
(Ngololo, 2010). A few teachers that were found to integrate ICT in their lesson had
acquired the skills through other means and not through any professional
development course. The information from the study by Ngololo (2010) is necessary
to understand Life Science teachers’ professional development in urban schools. In
the same light, Matengu (2011, p. 152) noted that “teachers must have interest and
access to technology also during their own free time”. This information is useful to
establish the Life Science teachers’ motives as a means to justify how they use ICT

in their classrooms.
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2.4 Collaborative and Creative teaching

Recent international studies have shown the importance of collaborative teaching
practices in improving classroom instruction (e.g., Davies, Jindal-Snape, Collier,
Digby, Hay & Howe, 2013; Chu, et al., 2011; Pinheiro & Simdes, 2012; Reilly, et
al., 2011). These studies have documented that teachers can enhance their teaching
practices through creative teaching (Chu et al., 2011) to promote student learning

(Davies et al., 2013).

In the same light, Pinheiro and Simdes (2012) noted that the implementation of
active and collaborative practices in ICT classrooms promote deeper learning and
reasoning skills at a higher level. Pinheiro and Simdes (2012) conducted a study in
Portugal on Constructing Knowledge: An Experience of Active and Collaborative
Learning in ICT Classrooms. The study described specific environment that makes
use of collaborative tools such as wikis and forums within an e-learning platforms.
The results collected through a simple questionnaire via the University’s e-learning
platform, indicated that online discussion forums are an increasingly common use of
new ICT in education. The findings also suggested that teachers should incorporate

ICT in teaching and learning to promote active and collaborative practices.

Davies et al. (2013) conducted a systematic review of 210 pieces of educational
research, policy and professional literature relating to creative environment for
learning in schools, commisioned by Learning and Teaching Scotland. Of the total
reviewed papers, 34 case studies were used to collect qualitative data through
interviews, classroom observations and teachers’ reflective journals. The study

identified the following:
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e Kkey characteristics of the environment and conditions that are most effective
in promoting creative skills
e impact of creative school learning envirnments on the educational
development
e specific roles of teachers which promote creative skills development
e ways in which teachers can best be supported to develop the skills and
confidence to facilitate creative learning environments (Davies et al., 2013, p.
84)
The results of the systematic review indicated that there is evidence that suggests an
impact of creative learning environments on learners’ academic achievement;
increased confidence and resilience; enhanced motivation and engagement;
development of social, emotional and thinking skills (Davies et al., 2013). The
study also suggested that teacher skills and attitudes; willingness to work as role
model; awareness of learners needs; flexible approaches to curriculum and lesson
structure; particular types of classroom engagement with pupils, together with the
use of ICT and assessment, are important components for teaching with creativity.
Furthermore, the study also highlights the importance of supporting creative practice
of teachers to develop their own creativity and the importance of undertaking action
research and reflection on their own practice (Davies et al., 2013, p. 88). The review
by Davies et al. (2013) recommends CPD for teachers that elicits their
preconceptions of creativity; stimulates dialogue around models of creativity in
teaching and learning; provides opportunities to develop their own creativity; and

engages them in reflective professional enquiry into their own pedagogy.
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Another study conducted in Canada investigated creative teachers who demonstrated
everyday creativity. Hence they were involved in creative undertakings and
initiatives such as introducing inquiry teaching methods or engaging in action
research to improve their practices and create living educational theory (Reilly et al.,
2011). The results collected through case studies indicated that the following four

major themes emerged:

e creative process

e creative person

e outcome

e community (Reilly et al., 2011, p. 536)
The results of this study show that teachers were found to be intrinsically motivated,
which means that they were persistent and passionate about their work. These
creative teachers focussed their creativity on activities that they themselves deemed
to be important (Reilly et al., 2011, p. 537). This information is useful to identify
the activities of Life Science teachers that promote collaborative and creative

teaching practices using ICT.

PART B

2.5 Barriers to ICT use

As explained (Section 1.1), the term ‘ICT integration’ was used in the Namibian ICT
Policy for Education (2005) to mean ‘ICT use’ and therefore in this study ‘ICT use’
will be used interchangeably with ‘ICT integration’. Bingimlas (2009) conducted a

study in Australia about barriers to the successful integration of ICT in teaching and
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learning environments. The barriers to integration of ICT into education are

classified at two different levels namely:

e Teacher-level barriers: lack of teacher confidence and lack of other
competence.
e School-level barriers: lack of time, lack of effective training, lack of
accessibility, and lack of technical support.
These barriers were identified from the reviewed literature that provides information
and recommendations to those teachers who are responsible for the integration of

new technologies in science education (Bingimlas, 2009).

Kopcha (2012) carried out a case study with 18 elementary school teachers by
monitoring their community of practice for two years. The case study sought
teachers’ perceptions of the barriers to technology integration and practices before
and after a course on ICT. The results collected through observation and interviews
indicated that teachers engaged in desirable instructional practices but were also
faced with a number of barriers when integrating technology into their instruction

such as:

1. Access: teachers had useful and appropriate technology available.

2. Vision: teachers’ vision to use technology across the curriculum was
strong.

3. Beliefs: teachers believed that technology was important in student
learning.

4. Time: lack of time was the biggest challenge as technology issues took

time away from learning.
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5. Professional development: integrating technology was more challenging

under community of practice (Kopcha, 2012, p. 1116).

The study suggested that there is a need to “enacting a variety of situated learning
activities around the principles of effective professional development and may be the
key to providing teachers with the knowledge and support needed to integrate

technology more fully into their instruction” (Kopcha, 2012, p. 1119).

Another study conducted in Zimbabwe explored the main barriers to effective
integration of ICT in Harare Secondary schools (Ndawi, Thomas & Nyaruwata,
2013). The results obtained through close ended questionnaires showed that
although teachers were aware of the benefits of using ICTs in education, there is still
limited use of this pedagogy in clasrooms as teachers were facing a number of

challenges such as:

e lack of clear sense of direction on how to use ICT to enhance the learning of
students;

e inadequate resources and support; and

e lack of required technological skills among the teachers (Ndawi et al., 2013,

p. 214).

The study recommends for teacher training programme to focus on technological
skills, particularly the use of databases so that teachers become ICT proficient and
have confidence to use ICT. In addition the progamme must employ startegies to
encourage teachers to share ideas on successful use of ICT in the classroom (Ndawi,

et al., 2013). The conclusion indicated that “the integration of ICT in education has
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a lot of potential to enhance teaching and learning if it is carefully planned and

adequate support is given to teachers” (Ndawi, et al., 2013, p. 215).

Knowledge of barriers to ICT integration is essential to understand how Life Science
teachers use new technologies efficiently and practically in their lessons. For
purposes of clarity, barriers to ICT use as identified in the literature, will inform the
presentation of the challenges faced by the participating teachers at two levels
namely: 1) school level and 2) classroom level, illustrating how they have been

addressed at the appropriate levels.

It is vital for this study to adopt a theoretical framework that encompasses all the
major issues raised in the literature review above. The following section presents the
Activity theory as adopted from the literature and how it was used as a lens to

investigate Life Science teachers’ use of ICT in their classrooms.

PART C

2.6 Theoretical Framework

The study adopted activity theory which was originally proposed by Vygotsky
student Leont’ev in 1987. Activity theory explores human activity in their natural
environment, in this case teachers’ teaching practices (Murphy & Rodriguez-
Manzanares, 2008) to allow for a focus on the day-to-day classroom activity of
teachers (Law & Sun, 2012), where their collaboration with other teachers might
result in the transformation of activity (Karasavvidis, 2009). Activity in this theory

system is commonly defined as a unit of subject-object interaction (Leont’ev, 1987)

29



with the object having the status of a motive that meets certain needs of the subject

(Kaptelinin & Nardi, 2006).

The theory was further elaborated by Engestrom (1987) to address systems of
activity at a collective level. In order to ensure a collective level of activities,
activity theory looks at artifacts and people as embedded in dynamic activity systems
(Engestrom, 1993). The activity system model has seven components: subject,
object, tools, division of labour, community, rules, and outcome (Law & Sun, 2012,
p. 480). Given that the integration of ICT in educational practice is expected to
transform collective practices in activity systems (Lim & Hang, 2003), it is therefore
necessary that this would require an understanding of teacher approaches to ICT in
their lessons (Karasavvidis, 2009). The researcher therefore adopted activity theory
as a framework to demonstrate the intimate mechanisms that link ICT, collaborative

and creative teaching.

Taking activity theory as a theoretical framework would provide insights into the
process of ICT use by Life Science teachers in the Khomas region, hence
understanding how they use ICT in their classrooms. In addition, applying activity
theory to the educational practice can promote technological creativity and

collaboration among teachers (Engestrom, 1993).
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In this regard, the summarized components of activity theory below are relevant to

the study.
Instruments
o)
1
Subject 0 = » O Object —» Outcome
/ |
O = > O = =
Rules Community Division of labour

Figure 1.1 The structure of a human activity system (Engestrom, 1987, p. 78).

The diagram illustrates that in the classroom, teachers (subject) have a motive
(object) to use ICT mediating tools (instruments) with a common objective: to
achieve a desired learning outcome. Teachers interact with one another in a
community of practice (community) in order to enhance teaching and learning.
Individuals in the classroom have different responsibilities (division of labour) and

are guided by classroom rules to promote collaborative and creative teaching.

A number of researchers (e.g., Hong, Chen & Hwang, 2012; Kaptelinin & Nardi,
2006; Karasavvidis, 2009; Law & Sun, 2012; Lim & Hang, 2003; Murphy &
Rodriguez-Manzanares, 2008) have used the theory as a framework. These
researchers have used the theory to understand the processes by which activities
shape and are shaped by their different levels of contexts in the activity systems.
These researchers recommends the use of activity theory in the field of education as
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a lens for studying ICT in the context of technology use (Murphy & Rodriguez-
Manzanares, 2008). Kaptelinin & Nardi (2006) argue that activity theory allows
researchers to move away from the computer as the focus of interest to understanding
technology as part of the larger scope of human activities. Activity theory is most
useful in the context of science and technology education (Hong et al., 2012; Law &
Sun, 2012), hence the theory facilitate understanding of educational technology use

in educational context.

Literature points to a need for science teachers to understand how activity theory can
be linked to ICT use in the classroom. Activity theory can be used to examine the
technological issues in the ICT integration process at the classroom level
(Demiraslan & Usluel, 2008). Hong et al., (2012) conducted a case study in Taiwan
on vitalizing creative learning in science and technology through an extra-curricular
club using activity theory to examine the structure of development processes. The
results showed that the four major domains were used in the science and technology

club for the following reasons:

e to promote student engagement;

e to transfer parents’ attitudes;

e to promote peer collaboration;

e to enhance expansive learning and creativity (Hong et al., 2012).
The project by Hong et al. (2012) was designed for students, and it may still be
useful in providing guidance towards the use of ICT by Life Science teachers

through activity theory in the classroom.
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In addition, Lim and Hang (2003) point to a need for the use of ICT in activity theory
to be situated in the classroom as a learning environment to enhance teaching and
learning (Hennessy et al., 2010). Enhancement of teaching and learning of Life
Science could be achieved through collaboration among members of the community
with various tasks participating in the activity system (Hong et al., 2012) guided by
classroom rules on how to use mediating tools to achieve a specific learning
outcome. The information below on the seven components of activity theory is
necessary to investigate how Life Science teachers’ use of ICT befits the activity

system.

2.6.1 Subject and object

In activity theory subject and object are essential for effective integration of ICT in
specific classrooms with particular learning activities (Lim & Hang, 2003). The
subject is the individual whose point of view is taken in the analysis of the activity
(Murphy & Rodriguez-Manzanares, 2008). The description of the subject also
includes “teachers’ tacitly understood ideological and practical beliefs about
teaching and learning, their teaching experience, attitudes, knowledge and skills

about ICT” (Sweeney, 2010, p.29).

The activity of the subject is directed towards the object or goal (Kaptelinin & Nardi,
2006). Thus the object embodies the meaning, motive, and purpose of the system
(Karasavvidis, 2009). This information is useful to determine Life Science teachers’

objective or goal of using ICT in the classroom.
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2.6.2 Tools and rules

Generally, ICT tools used by teachers include, but are not limited to, personal
computers, laptops, printers, LCD projectors, interactive whiteboards, iPads, cell
phones, and the internet (Martinovic & Zhang, 2012). Similarly, Boateng (2009)
identified communication mediation tools such as personal digital assistants (PDAS),
mobile phones, laptops, computers, and other forms of portable and immovable
computing technologies that would provide enduring bases for mediated interaction
in human technology driven interactions in collaborative settings (Boateng, 2009, p.

17).

Howie, Muller and Paterson (2005) noted that the type of ICT used in education in
South Africa were divided into two main areas, namely: 1) hardware (e.g., personal
computers, graphics tablets, video projectors, scanners, colour printer) and 2)
software (e.g., general purpose software and school subject-specific software). In
addition, Isaacs (2007) noted that Namibian secondary schools were equipped with
computers and internet connection. This information is necessary to identify ICT

tools used by Life Science teachers.

In fact, Lim and Hang (2003) emphasised that teachers must understand the external
and internal tools that mediate the object into an outcome. Tools shape the way
humans interact with an object in the classroom (Hong et al., 2012). A number of
researchers (Hong et al., 2012; Law & Sun, 2012; Liaw, Hatala & Huang, 2009) have
argued that mediating tools are also changed by the interaction as an activity unfolds
through the use of tools. This information is necessary to determine Life Science

teachers’ use of ICT tools in the classroom.
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The use of mediating tools in the classroom should be guided by rules. More
importantly, the mediating tools should be linked to the lesson objectives. Rules
refer to “explicit and implicit norms that regulate actions and interactions within the
system” (Engestrom, 1993, p. 67). In the activity system, there are ongoing and
reformulation of rules by the subject (Murphy & Rodriguez-Manzanares, 2008)
rather than the subject abiding by the fixed rules (Lim & Hang, 2003). Information
about classroom rules with regard to ICT use is necessary to determine the tools and

the rules developed by the Life Science teachers to achieve lesson objectives.

2.6.3 Community and division of labour

Teachers belong to a community of practice and they collaborate with each other. In
the community there are one or more individuals sharing the objective with the
subject (Law & Sun, 2012). In addition, there is division of labour among the
participants of the activity system in the community (Lim & Hang, 2003). It means
that teachers must understand responsibilities of different individuals in their
community to enable them to effectively perform their duties in promoting
collaborative and creative teaching. In order to promote collaborative and creative
teaching, teachers need to uphold their networking practices as they interact in their
community of practice (Ryymin, Palonen & Hakkarainen, 2008). Teachers’
ongoing communication is necessary to promote collaboration within the community

of practice.

Wenger, McDermott and Snyder (2002) offer an insight on communities of practice
and their value to organizations. Within the community of practice, Wenger et al.,

(2002:4) pointed to a need for teachers to collaborate on an ongoing basis to typically
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share information, insights and advice. This model is used by organizations for
cultivating community of practice and it may still be useful in providing guidance
towards teachers’ collaboration to participate in formal and informal networks of

teachers.

Similarly, MacDonald (2008) found that within their community of practice teachers
with different expertise shared experiences with each other to create new insights
into teaching and learning.  In addition, Sutherland, Robertson and John (2009)
offer a model demonstrating how a community of practice can be established to
improve classroom learning with ICT. These scholars argue that “the relationships
established within a community of practice are crucial” (Sutherland et al., 2009, p. 7)
in the enhancement of teaching and learning with ICT.  This information is
necessary to determine teachers’ collaboration in Namibia, a platform that will
enable teachers to share and deepen their knowledge and expertise of ICT use by
interacting with colleagues regardless whether they are located in the same or

different schools.

2.6.4 Outcome

It has been argued that an outcome can be an idea, a situational status, or a specific
positive or negative emotional response (Law & Sun, 2012) in an activity system.
The outcome of an activity can help participants to understand and react to changes
in the system (Hong et al., 2012). Engestrom (1987) offers a model demonstrating

the component of the activity system that indicates the direction of the outcome.
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The model conceptualizes the development of activities at a collective level rather
than individual development (Law & Sun, 2012). For instance, in the classroom,
teachers make use of mediating tools within a community of practice where certain
rules apply and where actions and interactions with objects between participants are
regulated to some extent (division of labour) in order to share a general objective

(MacDonald, 2008).

Wali (2008) interpreted an outcome as an accomplished learning goal in the activity
theory model that he adapted in his study titled Reinterpreting Mobile Learning: an
Activity Theoretic Analysis of the Use of Portable Devises in Higher Education.
Although this model was used to study the use of ICT by learners, it may still be
useful to determine the outcome directed toward teachers’ use of ICT in their lesson.
It is necessary to investigate Life Science teachers with regard to the lesson outcome
and ICT use in the classroom, especially in the Khomas region of Namibia because
26 teachers from schools based in the Khomas region out of 103 countrywide were

trained in ICT use and integration and are equipped with ICT resources.

In brief, literature pertaining to activity theory clearly reveals that the activity itself is
a context in the activity system. This means that what takes place in an activity
system composed of object, actions and operation, is referred to as the context
(Engestrom, 1993). Context is constituted through the enactment of an activity
involving people and artifacts (Law & Sun, 2012). Broadly speaking, artifacts are
defined to include instruments, signs, language, and machines as mediated activity

and are created by people to control their own behaviour (Kaptelinin & Nardi, 2006).
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In this study, the seven components of the activity theory model are useful for

understanding Life Science teachers use of ICT in their lessons in terms of how

teachers share resources, etc.

therefore be understood as follows:

Table 1.2 Components of the activity theory model

The components of activity theory model should

Component Description Example as used in
this study
Subject An individual engaging in an activity Biology/ Life
Science teachers.
Objects An objective or motive held by the subject | Learning outcome.
for performing an activity Learning objectives.
Tools Material or instruments mediating the | ICTs.
subject-object interaction; ICT mediating
tools;
Rules Regulations of actions and interactions in an | Rules of engagement

activity to enhance cooperatively and
collaboratively learning; enforcement of
staff training

with ICTs by teacher
or classroom rules.

Community of

One or more people sharing the same values

Classrooms or

practice within the objective with the subject schools.
Division of How tasks, power and status are divided | Teachers and
labour among co-operation members of the | learners involvement
community in a class.
Outcome The seemless integration and use of ICT into | Professional
the curriculum and classrooms (Yong, n.d.). | development and
well-being of
teachers.

Finally, it is evident from the literature that activity theory addresses human activities
as they relate to artifacts and shared practices. Therefore, activity theory as a
dynamic model is particularly appropriate for the study of educational practices to

promote technological creativity and collaboration among teachers (Hong et al.,
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2012). Teachers’ educational practices in terms of how they use ICT in the
classroom play important roles in promoting technological creativity and

collaboration (Karasavvidis, 2009).

2.7 Conclusion

This chapter described the theoretical framework of this thesis. First, the chapter
discussed the concept of ICT use in science education and explored the benefits of
using ICT to show how Life Science teachers promote collaborative and creative
teaching. This was followed by a discussion on teachers’ professional development
with regard to ICT use. The chapter also discussed collaborative and creative
teaching. This was followed by a discussion on barriers faced by individual Life
Science teachers when integrating ICT in their respective classrooms. The
researcher concluded the literature review with a discussion on Activity theory by
Leont’ev (1987) that is developed as an attempt to theorise and study ICT use in
science education. Second, the central concepts of Activity theory that are relevant
to this research were discussed. Literature reveals that informaion about ICT use in
Namibia is rudimentary. As a results, literature was drawn from international
studies, especially in the developed world. The literature highlights a number of
gaps such as: insufficient information on ICT use in Namibia and literature on
collaborative and creative teaching. The present study, therefore sought to document
information on how teachers use ICT in their classroom daily to promote

collaborative and creative teaching.

The next chapter discusses the methodology used to collect data for this study, and

begins by presenting the research design followed by a description sample and the
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research instruments. This is followed by a discussion of data collection procedures,

data analysis, the validity of the study, and ethical considerations.

CHAPTER THREE: RESEARCH DESIGN AND METHODOLOGY

3.1 Introduction

This chapter presents the research design of this study, a description of a sample, the
research instruments utilised for collecting data, and the pilot study used to test the
research instruments. Further, the context of the case study is presented in order to
understand the rationale for selecting the schools that participated in this study. This
is followed by an explanation of the data collection procedures, data analysis, the

validity of the study, and ethical procedures.

3.2 Research Design

The researcher employed a qualitative research design, where a multiple case study
approach was used in order to explore how Life Science teachers use and integrate
ICT in their classrooms. According to Yin (2009) a case study method can be used
to understand a real-life phenomenon in depth. The case study method is most
appropriate for answering the how and why questions (Yin, 2009, p. 27). In this
regard the researcher focused on the how question and applied the classroom
observations and semi-structured interviews with the Life Science teachers. The
study was carried out in the natural settings of the respondents, attempting to make
sense of, or interpret events from the teachers’ own perspective (Cohen, Manion, &

Morrison, 2011). The data was collected from the two Life Science teachers and
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analysed thematically. The results are then presented in line with the Activity theory

and the emerging themes.

3.3 Sample and Sampling Procedures

The researcher used a purposive sampling method to select one pilot plus two cases
resulting into a total of three secondary schools in the Khomas region that have ICT
infrastructures. The purposive sampling procedure was informed by the list provided
by the MoE of teachers who have been trained on ICT use and integration during the
years 2007-2011. Further, some teachers have been trained in ICT use and
integration through the Continuing Professional Development (CPD) Programme in
their schools. The researcher visited five secondary schools selected randomly from
the list provided by the MoE and compiled a list of teachers observed using ICT in
their classrooms. The identified teachers were confirmed by the school principals.
The researcher selected one Life Science teacher from each of the identified schools
that received training. A total of three Life Science teachers were asked to
participate in this study. Of these three teachers, one participated in the pilot study.
The three case studies provided the researcher with knowledge and experience of the
selected teachers that are information-rich or those from which the researcher can
learn a great deal about the research problem (Yin, 2009; Cohen et al., 2011; Gay,

Mills & Airasian., 2011).

3.3.1 Understanding the Schools Selected for the Case Study
The case study engaged two schools located in Windhoek. The characteristics of the
schools are presented below to illustrate the context within which the data was

collected. Schools A and B were both situated in Windhoek, in the Khomas region
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of Namibia. Furthermore, both were technologically rich, that is, equipped with
ICT, and had comparably similar characteristics in terms of their school management

(quided by rules), curriculum, student background, and teacher qualifications.

3.3.2 School A

In School A, the class size was 15 learners. There were two computer laboratories
with 26 computers in total, connected to the wireless internet and one was equipped
with data projector, projector screen, smart board, printer, scanner and digital video
camera. Additionally, an on-site technologist (computer technician) was available to
resolve technical problems. The technician, who is also the IT manager, is the
administrator of the school’s network and is responsible for installing software and
organising CPD for teachers. Some teachers at this school were trained and certified

in ICT integration.

The Life Science teacher had a laptop in the classroom that was connected to the
smart board and to a three-in-one printer/scanner/photocopier positioned in the
administration block. The smart board in the Life Science classroom was used to

display various biological diagrams, notes, class activities and question papers.

3.3.3 School B

In School B, the class size was 13 learners. It had a computer laboratory with 29 thin
clients computers connected to the wireless internet and was equipped with data
projector, projector screen, smart board, printer, scanner and digital video camera.

The computer teacher who is the System Administrator was also available to connect
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teachers and learners’ iPad to the wireless internet with an Active antivirus and
firewall. The System Administrator was responsible for software installation on all
the devices available in school for teachers and learners. EDU 2.0 e-Learning system

was customized by the school’s Administrator from http://www.edu2.0.0rg.

Teachers were trained on ICT integration but no certificate awarded. The Life
Science teacher used an iPad and a projector to display Biological drawings, notes,
class activities on the whiteboard. With the wireless internet available in the
classroom, the teacher post learners home work, projects and question papers on the

school’s website.

3.4 Research Instruments

The instruments used to collect data for this study were guided by the constructs in
activity theory and are therefore consistent. This study utilised the following
research instruments: non participatory observation schedule, field notes and

semistructured interview guide.

3.4.1 Nonparticipant observation schedule

In order to investigate and understand the extent to which Life Science teachers
integrate ICT into their classrooms, a nonparticipant observation of Life Science
lessons was carried out to help the researcher understand the case under investigation
(Yin, 2009). Observations enabled the researcher to gather data on the physical
setting, the human setting, the interactional setting, and the programme setting,
(Cohen et al., 2011). For this study, 10 Life Science ICT-mediated lessons were
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observed for each participant, totalling 30 lessons. In nonparticipant observation,
“the researcher observes and records behaviours but does not interact or participate
in the life of the setting under study” (Gay et al., 2011, p. 382). The researcher was
able to carry out structured observations by accessing identified classroom and

observing what was taking place (see Appendix A).

3.4.2 Fieldnotes

The researcher documented observations with fieldnotes and described all relevant
aspects of the use and integration of ICT to promote collaborative and creative
teaching. Creswell (2012) describes field notes as text (words) gathered, recorded,
and compiled during an observation in a qualitative study. The researcher’s field

notes contain two basic types of information:

1. Descriptive information about what the observer has directly seen or
heard on-site through the course of the study.

2. Reflective information that captures the researcher’s personal reactions to
observations, the researcher’s experiences, and the researcher’s thoughts

during the observation sessions. (Gay et al., 2011, p. 382)

3.4.3 Semistructured interviews

The researcher also used semistructured interviews as an “in-depth interview
approach” (Yin, 2009, p. 107). In-depth interview were flexible and allowed the
researcher to probe participants further in order to gain understanding of the events in
the Life Science classroom at the sites. The researcher was guided by an
unstructured interview guide during the informal interviews of the key participants
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(Life Science teachers) and was subsequently able to gain clarity on how they used
and integrated ICT into their classroom to promote collaborative and creative
teaching (see Appendix B). The goal of the “informal interviews was not to get
answers to predetermined questions but rather to find out where the participants are
coming from and what they have experienced” (Gay et al.,, 2011, p. 386).
Furthermore, the interviews were audio-recorded, and data collected from them were

transcribed after the interview of each participant.

3.5 Pilot study

The researcher identified one of three schools to serve as a pilot study to test the
research instruments. The school was identified for the pilot study because the
informants “were easily accessible and the site was geographically convenient”
(Creswell, 2012). In addition, the pilot case provided some conceptual clarification
for the research design (Cohen et al., 2011). A pilot case study served to “help
refine data collection plans with respect to both the content of the data and the
procedures to be followed” (Yin, 2009, p.92). The pilot study enabled the researcher
to make any necessary amendments to the observation system and procedures
thereof. With regards to the objectives and tools, the researcher arranged for a pre-
interview before the lesson to find out about the lesson objectives and follow-up
questions on tutorial or exercise software during the interview of Life Science
teachers. In addition, the researcher explained community of practice, programmed
learning and computer assisted instructions to the teachers. The participant from the

pilot study shared ‘some’ similar characteristics with the research participants at the
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initial study (Gay et al., 2011). The researcher used feedback from the pilot study to

revise the questions before interviewing the key participants.

3.6 Data Collection Procedure
Firstly, the researcher observed 30 Life Science lessons (see Appendix A), and took

notes on how ICT was used and integrated by each teacher.

Secondly, with the permission of the participants (see Appendix C) 45-minute semi
structured interviews were audio-recorded to obtain more information on how
teachers use and integrate ICT in their lessons (see Appendix B). The purpose of the
interview was to seek clarity through formulated interview questions. After each
interview with participants, collected data was transcribed. According to Gay et al.
(2011, p. 397), “a data transcription is a written record of the events that were

recorded”.

3.7 Data Analysis

The researcher used thematic analysis to analyse the data. Thematic analysis can be
used to identify cases under study as one entity of analysis (Braun & Clarke, 2006, p.
79). Firstly, the researcher read through the fieldnotes describing classroom events
and reflecting on the researcher’s insights and themes that emerged during
observation (Creswell, 2012). Secondly, the ideas or concepts from the fieldnotes
and interviews were later grouped into themes. In addition, referencing units of text
were sorted, coded and labelled according to meanings and patterns (Gay et al.,

2011). The new emerging themes were recorded as “expected themes” (Creswell,
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2012, p. 249) as a result of new data that did not match the components of the

Activity theory.

3.8 Validity

In qualitative research, “validating findings means that the researcher determines the
accuracy or credibility of the findings through strategies such as member checking or
triangulation” (Creswell, 2012, p. 259). Gay et al. (2011, p. 393) further explain that
“triangulation is the process of using multiple methods, data collection strategies, and
data sources to obtain a more complete picture of what is being studied and to cross-
check the information”. In this study, methodological triangulation was used to
check the consistency of findings generated by different data collection methods

(Patton, 2002).

To establish trustworthiness of the findings, the following strategies were employed.
Firstly, the researcher triangulated the data obtained from classroom observations
and interviews with Life Science teachers. Golafshani (2003, p. 604) argued that,
“engaging multiple methods such as observation, interviews and recordings will lead

to more valid, reliable, and diverse construction of realities”.

Secondly, the researcher used direct quotations to reflect teachers’ insight on how
they use and integrate ICT in their lessons. In fact, Johnson and Christensen (2010,
p. 146) stated that “the use of verbatim and member-checking accurately portrays the
meaning attached by participants to what is being studied and the degree to which the
participants’ viewpoints, thoughts, feelings, intentions, and experiences are

accurately understood”.
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Thirdly, the researcher provided the Life Science teachers with a case study written
report and the raw data on the findings to determine whether they consider the
findings to be accurate. The feedback from all the participants agreed with the report
and concurred that the interpretations thereof were accurate and credible. Creswell
(2012, p. 259), emphasises “member checking as a process in which the researcher

asks one or more participants in the study to check the accuracy of the account”.

3.9 Research Ethics

In this study, ethical issues were considered. Ethics refer to the moral principles
guiding research from its inception through to its completion and beyond (Busher,
2005). The researcher drafted a letter requesting permission from the Director of the
Khomas region to carry out this research (see Appendix D). The researcher also
obtained permission from the principals of the schools selected for the study and then
informed the participants about their right to agree or refuse to participate in the
research activities. Written consent was also obtained from the participants (see
Appendix C). In addition, the researcher assured the participants that the information
obtained would be used for research purposes only and that it would be treated with
the utmost confidentiality and anonymity. Furthermore, the researcher ensured
participants that observations were not focused on pedagogical practice or classroom

management, but purely on their ICT use and integration.
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3.10 Conclusion

This chapter described the research methodology employed for this study. The
researcher began by presenting the research design, a description of the sample,
research instruments and pilot study. This was followed by an explanation of data

collection procedures, data analysis, validity and ethical considerations.

The next chapter discusses the analysis of the data gathered through observations and
interviews. The chapter also presents a discussion of the findings of the study in line
with the literature. The researcher begins by presenting the findings of the study
based on the constructs of activity theory and the emerging themes. This is followed

by a discussion of the challenges faced by Life Science teachers in their classroom.
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CHAPTER FOUR: PRESENTATION OF RESULTS AND DISCUSSION OF

FINDINGS

4.1 Introduction

The chapter presents the results and discussion of the findings of the study in an
attempt to answer the research questions (Section 1.3). The results section is divided
into two parts, each of which aims to answer research questions 1 and 2 respectively.
In Part A, the results are presented (Section 4.2) following the seven constructs of
activity theory which are: subject and object (Section 4.2.1), tools and rules (Section
4.2.2), community and division of labour (Section 4.2.3), and outcome (Section
4.2.4). The emerging themes from the two case studies of Life Science teachers are

presented in Section 4.3.

In Part B, challenges faced by Life Science teachers when integrating ICT into their

classroom are presented in Section 4.5, followed by the conclusion in Section 4.6.

4.2 Results
The results from the case studies as obtained through non-participatory observation
of Life Science ICT mediated lessons and interviews are presented following the

seven constructs in the Activity theory below:

PART A

4.2.1 Subject and object
As stated in Section 2.6, subjects are referred to the two Life Science teachers who

participated in the case study. The objects are the lesson objectives teachers had as a
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motive to use ICT in their lesson. The characteristics of the two teachers are

presented below:

Teacher A

Teacher A was a male from School A, who taught Life Science/Biology for 24 years.
The researcher has observed that the teacher was using ICT in the classroom daily.
In addition, he had clear instructions during his lessons. The teacher promoted

interaction with learners in the classroom. Teacher A testified to this by saying:

I am a male teacher. | love teaching. | have been teaching at
this school for 6 years now and overall | have been a teacher for
24 years. | have been a Biology and Life Science teacher and |

also taught Agricultural Science. (Teacher A, 24 July 2013)

Teacher B

Teacher B was a female, Biology/Life Science teacher from school B, with 29 years
of teaching experience. From observations, the teacher used ICT teaching strategies
in the classroom on a regular basis. The teacher used ICT using different tools to

present various concepts. In addition, the teacher constantly interacted with learners.

Teacher B testified to this by saying:

I am a female teacher. | have been teaching in various schools,
for the past 29 years. Yes, | have been teaching for quite a
while. 1 love it and I will still teach till the day | am going into
pension. (Teacher B, 29 July 2013).
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This study found that Life Science teachers from School A and School B received
training on ICT literacy and integration as initiatives of their respective schools.
However, only one teacher indicated receiving training and was awarded a
certificate. The other teacher was trained but no certificate awarded. The Life
Science teachers each had more than 24 years of teaching experience and were

motivated to use ICT teaching strategies in their respective classrooms.

In my opinion, both Teacher A and B were suitable for this study because they were
found to have the necessary skills. The results are not surprising as this justifies the
purposeful sampling used for this study. In addition, teachers in this study match the
description of the ICT use by Sang et al., (2009). Teachers were observed as having
used ICT often for demonstration purposes, drill and practice activities, modelling,
representation of complex knowledge elements, discussions, collaboration, project
work, etc. Teachers used ICT to support and enhance the actual teaching and

learning processes in both classrooms.

The objectives for using ICT in the lesson were not stated in the lesson plans.
Therefore, teachers were then asked to state the lesson objectives with respect to ICT

use. Teachers stated the objectives for specific ICT mediated lessons as follows:

You want the learners to understand the syllabus; you want them
to understand the work that they need to write the exams on. The
objectives of using ICT in the classroom, is to make the work

clear to the learners. (Teacher A, 24 July 2013)
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According to teacher B:

The objectives of using ICT at school, is not just in the classroom
[but] actually to use the technology as far as possible in all
different forms. In the classroom, we make use of the internet
and other devices in order to make the work understandable to

the learners. (Teacher B, 29 July 2013)

The Life Science teachers could not state the objectives for using ICT in the lessons.
This could be due to the fact that the teachers were not aware of the importance of
linking ICT to the curriculum. However, from observation teachers used ICT for
making learners understand the syllabus, thus ICT is mainly used for content delivery
and for assessment. This result is in support of two of the four main reasons for
using ICT by Lim & Hang (2003) who found that in Singapore, science teachers had
objectives to use ICT with four main reasons, namely: for curriculum and
assessment; as learning resources; for teacher development, and; as a physical and
technological infrastructure. In Namibia, teachers use only two out of the four

reasons: for curriculum and assessment and as learning resources.

Teacher A further indicated that:

The objectives of using ICT teaching strategies could afford
learners the opportunity to manage their own learning (Teacher

A, 24 July 2013).
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In addition, teacher B indicated:

Using a variety of assessment strategies that could also motivate
learners to set their own goals and evaluate their own work.

(Teacher B, 29 July 2013)

This means that using a variety of teaching strategies will expose the learners to
different kinds of information resources and thereby possibly choose the one they are
comfortable with and that which they can manage in terms of content. Also, learners
are exposed to a variety of assessments including self-assessment modes that will
give results instantly. This can help the learners identify the weak areas that they

must improve.

4.2.2 Tools and rules
Tools refer to instruments such as ICT that Life Science teachers use in class and for
lesson preparation. Rules refer to rules of engagement with ICT as set by teachers to

manage the use of ICT in the classroom.

Asked to identify tools used in the Life Science classroom, the teachers provided

answers presented in Table 2.1 below.

Table 2.1 ICT tools used by Teacher A and Teacher B

Hardware Software
iPad Cyber roam captive portal
Laptop (Apple) e-Books
Laptop (HP) e-Learning (EDU 2.0)
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Hardware Software

Photocopy _
machine E-mail

Printer Ever note

Projector Grade book

Scanner Integrated electronic books
Smart Board Interactive Biology books
White board Microsoft outlook

Wi-Fi PDF

Smart document; Smart
slate; Smart tech

Smart exchange; Smart
Note book

As shown in Table 2.1 above, Life Science teachers listed the hardware and software
as presented in the table. As observed, all teachers were provided and equipped with
the necessary ICT tools such as iPads, laptops, and smart boards bought by the
schools. The researcher observed that the teachers used almost all tools listed above,
especially the interactive whiteboard (smart board), in the lessons observed. For
example: Teacher A was found to use a laptop, projector and smart board frequently
(in each lesson observed), while teacher B utilised the iPad, laptop, projector and
whiteboard more frequently in all lessons observed. This result is in compliance
with the findings of Sweeney (2010) in that the teachers in Australia, the
participating teachers had interactive whiteboards in their classrooms and used them
regularly. In European countries such as Romania, Spain, Poland and Greece,

teachers use Virtual Instrumentation in Science Education (Suduc et al., 2011).
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Science teachers indicated having access to different technologies such as
Multimedia Simulation, data logging, interactive whiteboards, and virtual
experiments to support science teaching (Suduc et al., 2011). No studies were done
in Namibia to investigate how teachers or Life Science teachers in particular use
interactive whiteboards. There is a need to assess the use of the interactive
whiteboard in other schools in Namibia. Also, no count was done of the many times
each of the tools was being used in this study. The researcher acknowledges that
this is a limitation that needs attention in other studies on ICT use. Teacher B also
emphasised that the ICT tools have become the mediating tools in the classroom.
Thus, the tools serve as medium for interaction between the teacher, learners and the

learning objectives.

Teacher A also testified to this by saying:

Because everything we do today runs through the different
devices...I cannot imagine teaching without using the smart

board. (Teacher A, 24 July 2013)

This is interpreted to mean that, teachers were comfortable using the tools in their
lessons daily. Meaning that, they were motivated to use the tools and therefore used

them in all the lessons observed.

This study revealed the types of tools found in the schools as used by Life Science
teachers: the ICT tools used by the teachers were installed with educational software
apps that are supported by Apple in Education; e-books; e-learning system like EDU

2.0; Smart Note with diagrams, Video Gallery, and other educational websites.
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Teacher B also testified to this by saying:

Each teacher and learner owns an iPad registered with the
school, with a unique password and is used to promote
programmed learning in the classroom. (Teacher B, 29 July

2013)

Through observation, it was evident that the e-learning system supported an online
interaction between teachers through educational forums such as debates,
discussions, and dialogues on the school’s website. Teacher A strongly emphasised

this point by saying that:

With the e-learning system the teacher could do the following:
use variety of assessments such as quizzes, homework, classwork
and essay to grade and give effective feedback for learners
online. Teachers can also afford learners the opportunity to

submit their work online. (Teacher A, 24 July 2013)

Teacher B emphasised that:

We use ICT tools such as Grade book on the school’s website to
give learners feedback on Projects, Assignments, Test and

Exams. (Teacher B, 29 July 2013)

Teachers indicated that ICT tools became the mediating tools in the classroom. No
alternative teaching methods were apparent during observation. This could be due
to a fact that participating teachers were well experienced and had been using ICT

for a long time. Over the years, teachers became confident with using ICT for daily
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preparation and in their classes. These findings supports Sweeney (2010) that
teachers get confident in ICT use after having undergone professional development
and are using ICT frequently. Teacher A used ICT such as smart board to draw
diagrams, and Video Gallery to demonstrate science concepts during the lesson. In
support of creative teaching the researcher observed that, in the classroom teachers
use ICT to illustrate interactive diagrams such as the structure of the heart, blood
circulation and digestion just to mention but a few. The smart board has software

application that enabled teachers to focus on details on specific diagrams.

The use of ICT in an interactive lesson makes the work more understandable to the
learners. In addition, teachers incorporated ICT in the Life Science classroom for
simulation and modelling. For instance, with regard to the structure of the heart as
projected on the smart board, learners could hear the heartbeats through the speakers
connected to the smart board. As an outcome of CPD, these teachers were able to
use ICT in their classrooms to promote collaborative and creative teaching. Pinheiro
& Simdes (2012), define collaborative and creative teaching as teachers working

together to promote teaching that supports the use of ICT.

Furthermore, Teacher B used ICT tools for a variety of assessments such as quizzes,
homework, classwork and essays, to grade learners, and give feedback, through e-
learning tools. The finding is similar to that of Sanchez et al., (2012) that Spanish
teachers have developed a positive attitude toward ICT use but do not frequently
incorporate ICT in the classroom. Also, the ICT tools such as an interactive digital
whiteboard, word processors, and PowerPoint presentations were commonly used in

class for presentations, and image and video editing (Sanchez et al., 2012). The
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similarity between Spain and the Khomas region is that both teachers used ICT for
teaching purposes. However, the researcher is aware that this study sampled Life
Science teachers and was found to use ICT more frequently in the classroom
activities whilst Sanchez observed many teachers in Spain, on the use of ICT. In
this regard, the researcher of this study could only observe few teachers’ classroom

activities and the results therefore cannot be generalised.

Also, in Chile, teachers were encouraged to develop methodologies and software
applications to support classroom activities (Enrique-Hinostroza et al., 2011). In
Namibia, this expectation is stated in the ICT Policy for Education but it is not
practised in schools. It could be attributed to the fact that the training undergone on
ICT did not focus on material development but on how to make use of already

existing material.

In addition, this study revealed that there are clear classroom rules with regard to ICT
use. When asked if the teachers have established rules with regard to ICT use in the

classroom. Teacher A indicated that:

The uses of earphones are strictly prohibited in the school.

(Teacher A, 24 July 2013)

Teachers indicated that the network has a security system that restricts and blocks

access to social network such as Facebook and Twitter.

Teacher B added that:

All submissions by the learners should be done online and closes

at 00h00 midnights. (Teacher B, 29 July 2013)
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This is interpreted to mean that the teachers in this study had set classroom rules with
regard to ICT use. The activity system requires that there be on going and
reformulation of rules by the subject (Murphy & Rodriguez-Manzanares, 2008)
rather than the subject abiding by the fixed rules (Lim & Hang, 2003). Some of the
rules emphasised by the teachers included the prohibition on the use of earphones in
the school environment; the active security system to block social networks such as
Twitter, Facebook and Skype video calling; and the e-learning online submissions
that closes at 00.00 midnight. This finding is in agreement with the result of Hong
et al. (2012) in that principal rules were applied in the PowerTech contest, namely:
each team is allowed to have up to four members; each team should use the same
materials and parts to assemble the wooden robot; the size of the wooden robots must
be within the allowed dimensions; and robots must be assembled in the morning and
compete in the afternoon, all within the allocated time (Hong et al., 2012). Like in
the PowerTech project, the sampled classrooms in Namibia had rules to which the

learners had to abide. This is to ensure effective classroom management.

4.2.3 Community and division of labour
Community refers to Life Science classrooms and Schools A and B where Life
Science teachers share skills and experiences. Division of Labour refers to how tasks

are divided among Life Science teachers and learners in the classrooms.

Life Science teachers indicated belonging to a community of practice (COP) and

they collaborate with each other.
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At the school level Teacher A indicated that:

Life Science teachers meet regularly during departmental
meetings to outline the scheme of work based on the division of
the syllabus; identify appropriate teaching and learning tools,
exchange teaching strategies and latest software with regard to
ICT; share notes, videos, worksheets, tests and question papers
to ensure quality teaching of Life Science across the curriculum.

(Teacher A, 24 July 2013)

According to Teacher B:

At the community level teachers from different schools come
together to review question papers with regard to setting up and
weighting of questions...share and exchange lesson preparation
files, resource files and teaching aids...zhe teachers also share

these online. (Teacher B, 29 July 2013)

This is interpreted to mean that educational resources were shared during teachers
meeting indicating collaboration with colleagues regardless of whether they were
located in the same or different schools. However, there seems not to be clear
evidence that teachers developed tools that may result in creative teaching. It
appears as if teachers opted to share the ready-made tools which they had

downloaded from the internet.
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Teacher A added that:

At the national level teachers attend workshops and training for

their own professional development. (Teacher A, 24 July 2013)

Although teachers indicated belonging to a community of practice, they could not
give a name to it. According to the teachers, there is no official name for their
community of practice. However, teachers referred to it as A Group of Life Science-
Biology Teachers. When asked to mention the name of their community of practice,

Teacher B responded by saying:

Well, there is no name really, but we do come together with
teachers from other schools...we hand out information or
exchange information of what we have found and what they have
found. We obviously learn from them and they learn from us.
Yeah, but [meaning/ it’s just Biology teachers of different
schools that come together. Like most of the time we come
together about once a term to discuss what new things we
discover and what we can improve. We did find some ICT
teaching strategies that can actually be used in the classroom
which will make it easier for us [teachers]. (Teacher B, 29 July

2013)

In this study, this is interpreted to mean that, Life Science teachers may not have
found it necessary to have an official name for their community of practice.

Teachers preferred to meet and shared ready-made resources. For instance, Teacher
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B stated that they share electronic question papers, assessment activities and lesson

plans.

In addition, Teacher A also indicated sharing lesson plans online with teachers in
London. It is therefore clear that Life science teachers belonged to a community of
practice and that they collaborated with each other in the same school as well as
abroad. However, there is no specific name for the community of practice. Also,
there is no evidence that teachers do collaborative teaching nor is there clear
evidence that ICT-related matters were discussed during their meetings. The
participating Life Science teachers’ practices within their community of practice
partly satisfy Wenger et al. (2002) expectation in that they share information.
Wenger suggests the need for teachers to collaborate on an on-going basis in order to
share information, insights, and advice. However, there is no evidence of the type of

online content shared by the Life Science teachers.

During meetings, Life Science teachers identified tools necessary for Life Science
teaching. In addition, they shared notes and worksheets. They developed tests and
question papers that were exchanged as online assessment tools. This result also
supports the finding by Sutherland et al. (2009) that communities of practice should
discuss issues pertaining to availability of resources; teachers’ notes, create blogs,
and develop software. In Namibia, information about teachers’ community of
practice is not well documented, if at all it exists. Life Science teachers do not create
online discussion forums [blogs] because of limited training.  Earlier, the Life
Science teachers mentioned that the training was limited to ICDL and ICT use and

not inclusive of creating blog (Section 4.2.2).  Creating communities of practice
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with clear guidelines amongst the Namibian life Science teachers would be useful in

promoting collaborative teaching.

Furthermore, the researcher observed that individuals in the classrooms have various
responsibilities toward teaching and learning. Life Science teachers acted as
facilitators and appeared to give clear instructions, monitor learners’ progress and
evaluate learning outcome. Learners had the responsibility to monitor their own
learning, set their own goals, and follow classroom rules on the use of ICT to ensure
a technology web-based learning environment. For instance, during classroom
activities, Teacher B posted an essay question on the e-learning system. Learners
then submitted their answers online, and the teacher gave feedback online and
recorded the learners’ marks in a grade book situated on the school’s website.
Additionally, learners reviewed their performance and monitored their progress
online. This information was used to compare learners’ individual performance to

the goals they had set for themselves at the beginning of the term.

4.2.4 Outcome

This section presents the outcome of the Activity theory as used in this study. It
should be noted that the direct outcome of the Activity theory as used in this study is
collaborative and creative teaching. However, CPD in the participating schools has
enhanced the process of achieving the outcome. In this light, CPD will be discussed

in relation to the outcome.

Life Science teachers indicated that they have undergone professional development

on ICT use and integration. In addition, CPD was initiated by the schools. As an
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outcome of CPD, these teachers were able to use ICT in their classrooms to promote
to ‘some extent’ collaborative and creative teaching. When asked about the training

received, Teacher A indicated that:

In the beginning it was like of course all our teachers together
and one ICT specialist from South Africa who came to us and
then showed us how to work with ICT. We had our laptop and
he told us to practice different teaching strategies and that’s how
we started. (Teacher A, 24 July 2013)
Teacher B elaborated on the training received by saying:
Yes we had training; every year at the beginning of the year we
do [get training] from the school offered by the school’s
Administrator; they do send us on the courses also to South
Africa to get more into the whole training for the professional
development; once a year from school’s side everyone that wants
to can go to a course [about] what you are doing for instance.
Again, we as biology teachers could not go with the math
teachers because they are doing this on their own. So we have
either people coming here at our school to train us or we go
wherever it has to be. (Teacher B, 29 July 2013)
Life Science teachers were trained on the operational use of ICT. The researcher
observed that teachers were able to incorporate software application and hardware
(e.g., iPad and smart board) in their lessons. For example, Teacher A taught a topic

on ‘cell structure and maintenance’ using a smart board. He demonstrated the
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concept of biological drawings using the smart board pen to label the different part of
the cells. Advanced ICT skills were observed, this finding is consistent with the
research finding by Draper (2010) were teachers were observed teaching in South

African schools.

In the same light, Ertmer & Ottenbreit-Leftwich (2010) indicated that as an outcome
of ICT use, teachers’ personal and professional uses of ICT increased. The outcome
in the activity theory model is necessary for teachers to develop activities at a
collective level rather than for individual development (Law & Sun, 2012). As a
result of professional development, Life Science teachers collaborated with other

teachers by sharing resources but did not teach collectively as members of a group.

Life Science teachers have demonstrated creative teaching. However, it is the
researcher’s opinion that the CPD need to focus more on material development in
order to have teachers produces their own teaching material. The fact that teachers
may not have seen the necessity to link ICT to the curriculum; this may result into
disintegrated use of ICT. Yong (n.d.) recommends that the Activity theory should
be a seamless integration and use of ICT into the curriculum and classroom by a

community of teachers.

4.3 Emerging themes

The following themes emerged from the two case studies of Life Science teachers.
It should be noted that the researcher was not surprised as the themes were expected
to emerge hence the use of purposive sampling. The emerging themes are

knowledge and attitudes.
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Knowledge
In this study, knowledge is referred to as “factual propositions and understandings”
(Prestridge, 2012, p. 450). The researcher observed that teachers in this study had
skills to use ICT in order to enhance collaborative and creative teaching. Teacher B
indicated having an understanding of incorporating ICT in the classroom. She
explained how she used the iPad in class and for preparation.

I do all my preparation on my iPad now, so | would say I use it

in full. I do have electronic notes not in a book form [hard copy].

At the moment, everything is on my iPad either in the diary of the

iPad or in different parts of the iPad but it’s all in there. It would

be devastating if | lose it because then I will have nothing.

(Teacher B, 29 July 2013)

In this study, this is interpreted to mean that teachers have the knowledge of how to
use ICT and are ‘addicted’ to them. As a result, the teacher cannot do without the
iPad. Hence, Teacher B has all her notes on the iPad and shares these with the
learners online. However, the disadvantage of having all notes in the iPad may be
that if it gets lost or if technology failed due to other reasons, then it would be great
loss. The researcher did not ask if Teacher B had a back-up of the information
loaded on either the hard drive or in print format. This information could have been
necessary to establish if the teachers make contingency plans to have backup systems
and also to demonstrate their knowledge of hardware and software. Teachers in

Spain were also comfortable to use Tablet PCs and smart boards as teaching and
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learning resources in their classrooms (Sanchez et al., 2012), assuming they had the

knowledge of the hardware and software used in the classroom.

Attitudes
Attitudes are key factors in whether teachers accept computer as a teaching tool in
their teaching practices. Thus the success of technology use in the educational
settings largely depends on teachers attitudes toward technology use (Albirini, 2006).
Attitude is further related to the usage frequency of technology and usage amount of
technology (Al-Zaidiyeen et al., 2010). From my observation, Teacher B was very
enthusiastic to emphasise the use of IPad in her classroom. Teacher B stated:

iPad is the easiest device to use and most of them [learners] do

have one in my class... they [learners] also get the E-books so

they can now participate fully in their own learning

process...these makes us [teachers] comfortable to share

resources as we have enough [resources]. (Teacher B, July

2013)

The participating Life Science teachers seemed positive towards ICT use and feel
comfortable to share tools with other teacher in the same or other schools. This
result is inline with the findings of Sanchez et.al (2012) who observed that science
teachers in Spain developed a positive attitude toward the use of ICT for pedagogical
purposes. Attitude measures were used to improve the motivation and academic
performance of teachers. In addition, some characteristics of the participating Life

Science teachers matched those of the Syrian High School EFL teachers in that they
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had positive attitude towards ICT use (Albirini, 2006). However, the study by
Albirini focused deeply on the teachers’ attitude using the following domains:
affective, cognitive and behaviour in relation to their perception on the computer
attributes. The teachers in this study showed a positive attitude within the affective

domain.

PART B

4.5 Challenges Faced by Life Science Teachers When Integrating ICT into
Their Classrooms

The second question aimed at identifying the challenges experienced by Life Science
teachers when using ICT in the classroom. Life Science teachers revealed that when
they started using ICT in the beginning, several challenges surfaced. These
challenges were classified under two levels of management namely: school level and

classroom level.

4.5.1 School level

Some of the challenges faced at the school level were slow network at both schools,
and insufficient ICT tools at School B. However, these challenges were experienced
at the introduction of ICT in the respective schools but the situation was resolved
over time. Both schools A and B took the initiative to purchase a Wi-Fi network
and a Learning Management System (LMS). Further, school B also purchased iPads

in bulk to support the e-learning system.  However, parents were informed to
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purchase the iPad from the school either as a once off payment or in monthly

instalments.

Further, the results regarding the challenges faced by teachers at the two schools are

presented below:

Network failure:

When asked to mention the challenges faced, the teachers mentioned network failure

as one of them. Teacher B indicated that:

When the e-learning system was introduced in the school, the
Wi-Fi system was poor to handle the e-learning system.

(Teacher B, 29 July 2013)

Teacher A emphasised that:

The school could not get the fast Wi-Fi in Namibia to
accommodate all users on e-learning system at the same time.

(Teacher A, 24 July 2013).

On the one hand, School A was challenged by its Wi-Fi system coverage. On the
other hand, School B had challenges with an increase in number of ICT tools. The
fact that the network was slow could mean that teachers could not access the
information from the internet during lesson presentation. Also, it could mean that

displaying videos from YouTube was very slow and it could also be cut in bits.
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Over time, these challenges were solved as explained by Teacher B:

The school purchased the fast Wi-Fi internet system. The new
Wi-Fi has a fast speed to cater to all users online in the school.

(Teacher B, 29 July 2013)

This means that multiple users could access information from the internet faster. The
situation was similar in School A and was also resolved accordingly. Teacher A also

emphasised that:

The internet they [teachers] had which was believed to be very
slow, but now the school has upgraded to a fast Wi-Fi. (Teacher

A, 24 July 2013)

This is interpreted to mean that the challenges faced by Life science teachers as
individual in their respective schools have been addressed. Another challenge
reported at the school level which was faced by Teacher B was ‘parental

engagement’ and the results are presented below:

Parental engagement:

Teacher B indicated that:

This was a challenge hence ... the school management and
teachers had to convince the parents on the significance of the

iPad for the e-learning. (Teacher B, 29 July 2013)
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Further, Teacher B stated that:

When the e-learning system was introduced in the school, few
parents did not understand the usefulness of internet as a
learning tool for their children [learners]. Although, this was
believed to be challenging the school, it was addressed during
parent/teacher/learner conferences through presentations on the
usefulness of internet and ICT devices as learning tools were

emphasised. (Teacher B, 29 July 2013)

The Life science teacher stated that after parent/teacher/learner conferences were
conducted, most parents developed a positive attitude toward the use of technologies
in the school. As a result most parents then also purchased iPad devices for their

children (learners).

4.5.2 Classroom level

There was only one challenge reported at both schools which was ‘time’. The results
regarding this challenge are presented below:

Time

Teachers A and B indicated that they did not have sufficient time to make sure that

their lessons were incorporated with ICT. Teacher A stated that:

Most of the lesson plans and the Biology Grade 10, 11 and 12
text books took him some time to compile. (Teacher A, 24 July

2013)
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Teacher B also added that:

To get the assessment activities and question papers ready for
the learners on the e-learning system as PDF formats was time-

consuming. (Teacher B, 29 July 2013)

This means that teachers needed more time to prepare for hand-outs, notes and to
develop assessment activities. It should be noted that these challenges were
overcome with time as teachers went through CPD. The teachers acquired ICT
skills through CPD to enable them to use ICT for purposes of teaching. As a result,

teachers were able to manage their time effectively.

In summary, the challenges faced by the Life Science teachers are not strange as
these were similar to those found by Bingimlas (2009) in terms of time and Kopcha
(2012) in terms of time and development of teaching material. The findings
indicated that after professional training, teachers had enough time to plan and

prepare lessons that use technology (Kopcha, 2012).

Similarly, the participating teachers went through training on ICT integration and
professional development to be able to address the said challenges. It is also noted
that in some part of Africa, there is a lack of affordable access to connectivity
(Isaacs, 2007; Ndawi et al., 2013). However, this challenge is not applicable to this
study due to the sampling procedure; the sampled schools were well equipped with

ICT tools and wireless internet.
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4.6 Conclusion

This chapter presented qualitative data gathered from respondents during
observations of Life Science lessons, field notes as well as during the interviews.
The results were presented in line with the activity theory constructs and other
subtopics relevant to answer the research questions. From the case study context,
the results indicated that both Teachers A and Teacher B used ICT in their classroom
on a regular basis. The schools have sufficient ICT tools including learning
management systems, smart boards, etc. Life Science teachers used ICT to prepare
lessons; to compile notes, to assess tasks, to compile question papers; to evaluate
learning outcome, and to give effective feedback to learners. In their interviews,
Life Science teachers indicated that the availability and use of ICT has made their
work easier and that they could manage their time effectively as they used ICT in
their respective classrooms. Evidence of creative teaching was demonstrated and
some aspects of collaborative teaching. There was no evidence of co-teaching in the
same or different schools. Several challenges experienced by Life Science teachers
were time, parental engagement, network issues and time to use ICT in the
classroom. However, these were addressed over time.  These findings were

validated by participants through member-checking.

In the next chapter, the researcher will present a summary of the study, draw

conclusions, and make recommendations for practice and future research.
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CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This chapter begins by presenting a summary of the research processes (Section 5.2).
Additionally, a description of the research findings with regard to ICT use and
integration by Life Science teachers is presented (Section 5.3). This chapter also
presents a statement on reflections from the study (Section 5.4). Furthermore,
conclusions drawn from the research findings of this study are presented (Section
5.5). Finally, based on the evidence presented in this study, the chapter concludes
with recommendations on ICT use and integration to inform Life Science teachers

(Section 5.6) and for future research (Section 5.7).

5.2 Summary of the Research Processes

The study was designed as qualitative research using a multiple case study approach.
A purposive sampling method was used to select three secondary schools in the
Khomas region of Namibia. The schools were selected on the basis that they had the
infrastructure and that the Life Science teachers were regularly using ICT in their
classrooms as recommended by the school principals. Three Life Science teachers
from Grade 8-10 were sampled. Two teachers participated in the main study and one
in the pilot. The teachers were picked to participate on the basis that they were
trained in ICT use and integration through the intervention programmes by the MoE.
This study employed the following research instruments: non participatory
observation schedule, field notes and a semi-structured interview guide to collect

data. The instruments were guided by the constructs of the activity theory and are
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therefore consistent. Thematic analysis was used to analyse the data and the

emerging themes were noted.

5.3 Summary of the Research Findings

The findings of this study indicated that Life Science teachers A and B were trained
on ICT literacy and integration as an initiative from the MoE and also through CPD
initiatives from their respective schools. The objective of using ICT in the Life
Science classrooms was that of making the content understandable to the learners.
The Life Science teachers used different types of ICT tools daily, (e.g., iPad, smart
board, and the internet) in their respective classroom. For lesson presentation
purposes, the smart board was frequently used in both classrooms. Teachers used
videos and other media to demonstrate different concepts in Life Science curriculum.
Also, classroom rules with regard to the use of ICT were clearly stated and

implemented for effective classroom management.

Life Science teachers promoted a culture of collaboration with colleagues regardless
of whether they were located in the same or different schools. The Life Science
teachers have shown evidence of creative teaching and some aspects of collaborative
teaching as there was no evidence of co-teaching in the same or different schools. In
their respective communities of practice, Life Science teachers shared lesson plans,
teaching material and assessment tools. Furthermore, as an outcome of CPD, Life
Science teachers have acquired knowledge and skills that enabled them to use ICT
comfortable in their lessons. However, it was not evident that the CPD programme
focused on material development to allow teachers to produce their own teaching

material.
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Finally, the study found that at the initial stage of ICT adoption at the two schools,
Life Science teachers as individuals were faced with challenges such as: at the school
level (network issues, parental engagement); and classroom level (time
management). These challenges were addressed over time as the management of the

schools became more supportive of ICT use.

In summary, the current study has contributed to the research about the use of ICT in
the context of teaching and learning in the Khomas region of Namibia. The findings
of this research have given more attention to the use of ICT in order to increase and
encourage the use of ICT tools in the Khomas region in general and by Life Science
teachers in particular. The study contributed to the existing body of research
regarding the utilization of ICT to promote collaborative and creative teaching in

Namibia.

5.4 Reflections

The sample used in the case study was small and therefore not intended to represent
all Namibian Life Science teachers. The schools were selected based on them being
technologically rich, and had teachers that regularly used ICT. More schools could

have participated, but this was not possible due to their limited ICT resources.

The Activity theory was used as a lens through which the researcher investigated
Life Science teachers’ use of ICT through collaborative and creative teaching. This
study is in line with the description of the Activity theory in that Life Science
teachers demonstrated how the seven constructs are interrelated to promote creative
and collaborative teaching of Life Science. In other words, teachers have sufficient
skills to use ICT in their classroom through the smart boards; assessed learners
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online and at the same time managed the classroom to their satisfaction and also
interact with other teachers in the same or other schools. However, there is lack of
evidence for co-teaching and materials development by the participating Life Science

teachers.

From the data, emerging themes such as knowledge and attitudes were noted
(Section 4.3). In as much as the constructs of the Activity theory are useful in
understanding teachers use of ICT, there is a need for practitioners to look into the
issues of attitudes and knowledge.  Several researchers indicated that, teachers’
attitudes influence the acceptance of technology in their classrooms (Albirini, 2006;
Al-Zaidiyeen et al., 2010; Ngololo, 2013). Also, for successful ICT use in the
classroom, there is a need for teachers to acquire knowledge of incorporating various

tools (Prestridge, 2012).

5.5 Conclusion

This study investigated Life Science teachers’ use of ICT to promote collaborative
and creative teaching. In Namibia, information about Life Science teachers’ use of
ICT is not well documented if it exists. Therefore, the current study sought to
investigate Life Science teachers’ use of ICT through collaborative and creative
teaching. The study falls within a qualitative paradigm, using a multiple case study
approach. The data collection methods used was non-participatory classroom
observation schedule; semi-structured interviews protocol; and filed notes. Two
Life Science teachers participated in the study on the basis that they were trained on
ICT use. The findings of the study indicated that, Life science teachers used various

ICT tools in their classrooms to demonstrate Life Science concepts mainly through
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smart boards connected to the e-Learning Management Systems. Assessment was

also done online.

This study concluded that Life Science teachers demonstrated creative teaching in
their respective classrooms. Also, to some extent teachers collaborated with
colleagues in the same school and abroad for the purposes of sharing teaching and
learning materials but did not co-teach nor did they developed their own teaching

materials.

5.6 Recommendations for Practice

Established on the findings of this study, the researcher recommends the following:

1. Teachers must continuously undergo CPD to update themselves with the new
and necessary ICT tools and also update their skills. Also, teachers must be

encouraged to develop their own tools as well as content materials.

2. Teachers must be encouraged to develop lesson plans that reflect the motive

of ICT use and integration.

3. There is a need for Life Science teachers to establish a community of practice
within which activities are clearly defined as well as the terms of reference.

For participating member teachers must be encouraged to co-teach.

4. Teachers must be encouraged to up keep classroom rules and make the

necessary changes with new technological development.
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5.7 Recommendations for Future Research

The researcher also suggests the following recommendations for future research:

1. Research is needed in other educational regions to complete the view of ICT
use in Namibian schools.

2. There is a need for a study to determine the extent to which schools
customise and implement e-learning systems. Do schools have e-learning
systems and how effective are these systems for the realization of ICT

integration in the classroom?
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Appendices

Appendix A
1. Introduction
In order to investigate and understand the extent to which Life Science teachers
use and integrate ICT into their classrooms, the researcher carried out
nonparticipant observation of Life Science lessons. The researcher ensured the
teachers that classroom observation is not focused on pedagogical practice or

classroom management, but purely on their ICT use and integration.

2. Classroom observation

Classroom observation schedules for Life Science teachers

Background information

Code of classroom

Code of teacher

Observer’s name

Date

Grade

Theme and Topic

Time (minutes)
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Component

Activities

Comments

Subject What is the role of the teacher in the Life
Lim & Hang (2003) | Science classroom?
Yes | No
Teacher acting as a facilitator.
Clear instructions given.
ICT teaching strategies used
Interaction between teacher and
students
Objects What are the classroom
Lim & Hang (2003) | objectives?
Yes | No

Lesson objectives support ICT
integration.

Common objectives for different
individuals.

Shared  ownership  of the
objectives.

Tools
ICT infrastructure

Ngololo (2010)

What ICT tools are available in

classroom?

the

Yes

No

Computer tools (e.g., computer
mediated tools, learning and
teaching tools, overhead
projectors, projectors,)

Tutorial/exercise software

General office suit (e.g., word-
processing, database, spreadsheet,
presentation software)

Multimedia production tools
(e.g., media capture and editing
equipment, drawing programs,
production tools
webpage/multimedia

Simulations/modeling software/
digital learning games

Communication software (e.g.,
internet, email, chat, discussion
forum)

Digital resources (e.g., portal,
dictionaries, encyclopedia)

Mobile devices (e.g., personal
digital assistant (PDA),
cellphone)

Smart board /interactive white
board

Learning management system (e.qg.,
web-based learning environment)
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Component Activities Comments
Community How do Life Science teachers promote
Use of ICT collaborative and creative teaching?

Yes | No

Lim & Hang (2003)

Lesson preparation that involves the
use of ICT by teachers.

Knowing which teaching situations
are suitable for ICT use.

Finding useful teaching resources on
internet.

Using ICT for monitoring students’
progress and evaluating learning
outcome.

Using ICT to give effective
presentations/explanation

Using ICT for collaboration with
others.

Ngololo (2010)

Installing educational software on
computers.

Using the internet (e.g., select
suitable websites, user groups /
discussion forum to support student
learning

Rules

What are the rules of engagement with ICT by

teacher?

Yes

No

Cooperative  and collaborative
learning.

Clear classroom rules with regard to
ICT use.

Expected student behavior with ICT
use.

Division of labour
Lim & Hang (2003)

What are the teacher’s and
involvement in classroom activities?

learner’s

Yes

No

Tasks equally distributed between
teacher and students.

Different responsibilities of different
participants in classroom activities.

Qutcome

What is the learning outcome set
with respect to ICT integration?

by teacher

Yes

No

Teacher appears to be motivated.

Learners are engaged

The use of ICT supports learning.

Challenges observed
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Appendix B

Interview guide for Life Science teachers

1. Introduction

The interview will be conducted for research purposes only. Your school was

selected to participate in this study to provide information about how teachers use

and integrate ICT in the teaching of Life Science and what are the challenges

experienced by teachers when using and integrating ICT to promote collaborative

and creative teaching. The interview will be conducted in an informal way, in a

conducive environment and will only last for about 45 minutes. The information

gathered will be treated with utmost confidentiality and anonymity.

2. Interview (A semi-structured interview will be conducted).

Component Questions Indicator
Biographic Tell me a bit about yourself. Self-confidence  /
information For how long have you been teaching at this | motivation

(Subject) school?

Obijects What are the objectives of the classroom (with | Evidence of lesson

Lim & Hang (2003)
(ICT integration)
Sang, Valcke, van
Braak & Tondeur
(2009)

Lloyd (2005)

respect to ICT use and integration?

How do you ensure that alternative teaching
aids are created based on learners’ interest and
ideas?

How do you implement alternative strategies
in your classroom?

Is there a shared ownership of mediating tools
development by teachers and learners?

How do you engage the learners in classroom
activities with regard to participation?

How do you use a variety of assessment
strategies in your classroom?

How do you involve learners in evaluating
their own work and setting their own goals?
How do you afford learners opportunity to
manage their own learning?

How much can you do to motivate learners
who show low interest in schoolwork in your
classroom?

preparation
Evidence of
alternative teaching
aids created by
learners

Evidence of tools
development
Evidence of learners
assessment tool
(individual learners
or in pair or group)
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Component

Questions

Indicator

Tools
ICT infrastructure
Lim & Hang (2003)

What types of ICT tools do you mostly use in
the teaching of Life Science in your
classroom?

Which ICT tools do you normally use and
why?

What motivates you to use ICT tools?

Have the ICT tools (if there is) become the
mediating tools in the classroom? Why do you
say so?

What are some of the most useful software
that you use in your classroom?

Knowledge of ICT
tools operational

Evidence of ICT
tools

Evidence of
software

Rules

Use of ICT

ICT integration
Sang et al., (2009)

Lloyd (2005)

How do you use ICT? In class and for
preparation?

Describe  cooperative and
learning in your classroom?
What are some of the strategies employed to
facilitate the actual use of the computers in
your school?

How would you describe your own abilities to
use technology in your classroom?

Avre there rules in your classroom with regard
to ICT use?

How much can you do to get learners follow
classroom rules?

How do you make it a priority in your
classroom to give learners to work together
when you are not directing them?

Would you describe your classroom behaviors
as a crucial variable that accounts for effective
teaching of Life science? Elaborate.

Are your lesson presentation based on
computer assisted instruction (CAI)? Why do
you say so?

How do you incorporate ICT into teaching to
support student learning?
Describe  programmed
classroom.

How would you describe your knowledge
reflecting on ICT integration in your
classroom?

How do you distinguish ICT integration from
an operational use of hardware and software?
Describe how you make the following
decisions in your classroom with regard to:

» Instructional approaches (lecturers,
discussions, labs) that will help to
capture learners’ interest or to achieve
learning objectives.

» Curriculum approaches (orientation /
position) in relation to how curriculum

collaborative

learning in your

Evidence of lesson
preparation file

Teacher self-

efficacy
Teacher beliefs

Teacher attitudes

Evidence of lesson
plan
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is developed and designed (i.e.,

traditional approach, learner-driven
approach, critical approach etc.)
» Grouping learners to meet

instructional ~ needs
group, Learner-led group)
» Developing the Teaching Sequence
i.e., division of syllabus (use the cycle
of: review, teach, practice, apply in
your lesson planning)
How do you ensure that integration is planned
and purposefully enacted in your classroom?

(Teacher-led

Community
Lim & Hang (2003)

Do you belong to a community of practice?
What is the name of your community of
practice?

Do you have collaboration between teachers in
your school and teachers out of your school?

If so, how do you work with those teachers?

Evidence of
belonging
Evidence of website

Division of labour

Do you have ICT representatives of teachers,
ICT-coordinator or technical support staff at
your school?

How would you encourage your learners to
undertake tasks or follow up classwork at
home on the computer?

What are the responsibilities of different
individuals in your classroom with regard to
ICT use and integration?

Who assist you with lesson preparation?

How do you describe the technical support
and pedagogical support from the ministry of
education?

Job descriptions of
individuals

Outcome

Ngololo (2010)
Lloyd (2005)

Lim & Hang (2003)

Have you undergone
development? Elaborate.
How would you bring about desired outcomes
of learners engagement and learning in your
classroom? Even among those learners who
may be difficult or unmotivated.

What would you highlight as one of the
positive impact on your teaching?

Can you term ICT integration as a component
of the overall outcomes of your teaching?
Why do you say so?

Describe the training you think is relevant but
have not been train in it?

any professional

Proof of training
(Evidence of
certificate)

What challenges do teachers experience when using and integrating ICT?

Elaborate on the challenge you face when integrating ICT in the teaching of Life Science?
What could be the solutions to these challenges?

How would you improve your teaching with regard to the following?
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» Open to new ideas and more willing to experiment with new teaching strategies.
» Experiment with instructional materials.
» Seek improved teaching methods.
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Appendix C

INFORMED CONSENT FOR RESEARCH PARTICIPANTS

Information sheet

Purpose of the study: As part of the requirements for master of education degree
(M. Ed) at the University of Namibia, | have to carry out research study. The study is
concerned with how Life Science teachers use and integrate ICT in their classroom

for lesson preparation and presentation.

What will the study involve? The study will involve the observations of ten (10)
Life science lessons to be carried out by the researcher. An interview session is
scheduled for one (1) life science teacher which will last about 45 minutes and will

be Audi-recorded.

Why have you been asked to take part? You have been asked because your school
is equipped with ICT infrastructures and that you may be able to provide information

on how teachers use and integrate ICT in their classroom.

Do you have to take part? No, participation is voluntary. You have to sign a written
consent form and keep a copy. You may withdraw at any time, before the study has
commences even if you agreed to participate or discontinuing after data collection

has started.

Will your participation in the study be kept confidential? Yes, | will ensure that
no clues to your identity will appear in the thesis report. Any extracts from what you

say that are quoted in the thesis report will be entirely anonymous.
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What will happen to the information which you give? Data will be kept
confidential for the duration of the study. On completion of the thesis, they will be

retained for a further six months and then destroyed.

What will happen to the results? The results will be presented in the thesis. They
will be seen by my supervisor and co-supervisor, a second marker, and the external
examiner. The thesis may be read by future students on the course. The thesis may be

published in a research journal.

What are the possible disadvantages of taking part? I don’t envisage any negative
consequences for you in taking part. It is possible that talking about your experience

in this way may cause some distress.

What if there is a problem? At the end of the interview, | will discuss with you
how you found the experience and how you are feeling. If you subsequently feel

distressed, you should contact my supervisor

Who has reviewed this study? Approval must be given by the University of

Namibia Post graduate committee before studies like this can take place.

Any further queries? If you need any further information, you can contact me on

my mobile number and email address provided to you.

If you agree to take part in the study, please sign the written consent form below.

105



WRITTEN CONSENT FORM

I, the undersigned confirm that | have read and understand the research study
statement as explained to me in writing and have had the opportunity to ask

questions.

I understand that my participation is voluntarily and that | am free to withdraw from
the research study at any time, without giving reasons. | understand that any
information | provide is confidential. | therefore give permission for my interview to
be Audio-recorded. | understand that anonymity will be ensured in the write-up by

disguising my identity.

| agree to take part in the study and also give permission to quotation/ publication of

extracts from my interview.

Name of participant Date Signature

Name of researcher Date Signature
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Appendix D

Permission letter to the Director of Education
P O Box 25221
Windhoek, Namibia
Tel 061-228733 (h)
Cell 0812866812
03June 2013

The Director of Education (Khomas region)

Ministry of Education

P/Bag 13186

Windhoek

Dear Madam

Request for permission to conduct research studies at selected schools in Khomas region

My Name is Wilhelmina E. Simon, a Master of Education student (student number 200403079) at the
University of Namibia. I am requesting the director’s permission to conduct research at selected
schools in Khomas region. The title of my research is: Teachers use and integration of ICT in the
teaching of Life Science in the Khomas region. The study will be supervised by Dr. E. N. Ngololo and
Ms. M. C. Keyter.

Information collected through either observation or interview will be treated with utmost
confidentiality and will only be used for the purpose of this research. | will ensure that no participant
will be harmed in any way.

Further, I want to promise that no class lessons will be interrupted during data collection process. |
will also ensure that one final copy of the research study will be given to the school.

Thanking you in advance and | look forward to your positive response.

Yours in education,

Pos=
o -l

Wilhelmina E. Simon

Cc. The Permanent Secretary of the Ministry of Education
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Appendix E

Reply letter to conduct research from the Director of Khomas region

REPUBLIC OF NAMIBIA

KHOMAS REGIONAL COUNCIL
DIRECTORATE OF EDUCATION

Tel: [09 264 61] 293 4356 Private Bag 13236
Fax: [09 264 61] 231 367/248 251 WINDHOEK
Enquiries: T.L. Shivute

File No.: 12/2/6/1 June 17, 2013

Ms W.E. Simon
P.O Box 25221
WINDHOEK

Dear Ms Simon
REQUEST FOR PERMISSION TO CONDUCT RESEARCH IN KHOMAS SCHOOLS

Permission is hereby granted to you to do research in Khomas in the schools of your choice on the
following conditions:

.
o

The Principal of the selected government school to be visited must be contacted
before time and agreement will be reached between you and the principals.

The school programme should not be interrupted.

Learners/teachers who will take part in this exercise will do so voluntarily.

You have to contact private schools directly to get permission from them.

Khomas Education Directorate should be provided with a copy of the findings of
your report/thesis.
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We wish you a success in your study

Yours sincerely
MINISTRY OF EDUCATION

-PRVVA_TE BAG 13236. WINDHOEK

o
‘qu.f...( rLJr}JUN 2013
‘MS T} SEEFELDT

DIRECTOR UCATION cATiON

KHOMAS REGION
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Appendix F

Reply letter to conduct research from the Permanent Secretary of Education

REPU BLI( or ‘Js\\HBl/\

MINISTRY OF EDUCATION

OFFICE OF THE UNDER SECRETARY: FORMAL EDUCATION
Private Bag 13186, WINDHOEK

Tel:
Fax:

061 293 3354
061293 3368

10 June 2013

Ms. Wilhelmina E. Simon
P.0O. Box 25221
Windhoek

RE:  REQUEST FOR PERMISSION TO CONDUCT RESEARCH STUDIES IN GOVERNMENT

SCHOOLS

Your letter dated 03 June 2013 requesting permission to conduct a research in schools has
reference.

Kindly be informed that the Ministry does not have objection to your request to conduct a
research on Government Schools. Nevertheless, you are advised to contact the Regional

Office to work on the logistics of such a research and schools to cover.

Should you be allowed to go into the schools, kindly ensure that the normal schools
programmes are not disturbed and take proof that a UNAM student.

F EDUCATION !

Yours Faithfully

O&W(A

210 JUN 2 |
AN c/*

Mr. Charles M. Kab

Fi8ag 13186

aj
Under Secretary: Fozwha'l"’édu'cé’ﬁén MR,
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