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ABSTRACT

The purpose of this study was to experimentally test the effectiveness of computer aided
instructional methods (CAl) facilitated through the use of CD-ROM in teaching Agriculture
subject contents to Kgafela Primary School standard five pupils. A controlled quasi-experimental
designed study was conducted to test the efficiency of CAI in teaching Agriculture subject
contents 1o children. The following data were collected: (a) Performance in an aptitude test
administered to both experimental and control groups prior to teaching using CAI and the
traditional lecture methods, respectively; (b) Performance in conventional pre and post tests
given to standard five pupils; (c) Pupils’ responses to likert-type attitude questionnaires. Using
hypothesis testing, the researcher compared CAI method with the traditional lecture method of
teaching using experimental and control groups studied.

The study tested four hypotheses, which included: (i) If the computer aided instructional
method does not significantly influence the pupils’ performance in agriculture, (ii) if there is a
significant relationship between gender and computer aided instructional method on pupils’
performance in Agriculture, (iii) if there is no significant refationship between pupils’ attitudes
to computer aided instructional method and performance in Agriculture, and (iv) if accessibility
or frequency of computer usage by pupils does not significantly affect their performance in
Agriculture. Approximately fifty- seven (56.79%) of the children studied were males, ninety
cight percent (97.53%) were in the age range between 10 to 13 years old and more than half
(55.56%) of the children in the study did not attend pre-school. Fifty three percent (53.09 %) of
the children as shown in Table | indicated non- availability of their parents’ computers at home,
two-thirds (66.67 %) indicated availability of video games and eighty two percent (81.48 %) of
the children indicated parental or relatives’ ownership of cell phones or mobile phones. In testing

if computer aided instructional method using interactive CD-ROM had any significant influence



oxi primary pupils’ performance in the subject of Agriculture, the results showed that there was .
an observed mean difference of

-12.12500; the value of t was -5.008 at P < 0.005. The mean difference of -12.12500 between the
pre-test and post test scores in the experimental group was statistically significant. Therefore, it
can be inferred that computer aided instructional method of teaching had an effect on the
performance of primary school kids in Agriculture. With regard to whether gender has
significant influence or not on students® performance in Agriculture, using the computer aided
instructional method, it is found that gender does not have effect on the performance of pupils in
Agriculture,

Therefore, this means that both boys and girls in this study have an equal amount of
contribution to the performance mean of pupils in Agriculture. The Pearson correlation was r =
0.101, which was a weak positive correlation; it indicates that for a single unit of increase in
attitude, there was an equal single unit of increase in children’s performance in the test given.
The results indicate that there was a weak positive relationship between pupils’ attitudes towards
computer aided instruction and their performance. Frequency of use of computers has also been

found not to have an effect on pupils’ performance in Agriculture.
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- CHAPTER 1

INTRODUCTION
1.1 Background of study

Effective from the late 1990s, the Botswana's Ministry of Education and Skills
Development (MoE&SD) then called the Ministry of Education (MoE) saw a need to introduce
computer technology awareness education in all secondary schools. At primary schools level,
computers were supplied for administration and management purposes. In junior and senior
secondary schools, computer awareness and education was taught to pupils as mindfulness
subject that is not tested in the terminal examinations. The government found this as a
necessary way of developing the information communication technologies (ICT) awareness
skills so as to achieve the goal of an “educated and informed nation™ in “a prosperous,
productive and innovative nation” by 2016 (Revised National Policy on Education - RNPE,
1994), as envisioned in the national gozls and strategies.

Today, several primary schools nationwide have been equipped with computers
donated by the government as well as different organisations such as Debswana and the foreign
mission organizations found in the country and international organizations. For example, the
Kgafela Primary School in Kgatleng District have benefited from the British Council which
donated twenty (20) computers as well as the Ghanzi Primary School in Ghanzi District
(Maleke, 2012).

Kgafeln Primary School in Kgatleng district and Boitumelo Primary School located in
Sebele, which hosted this quasi experimental study, had at least twenty computers each. The
need for both the government and the private organizations 1o support schools to have
computers was guided by the Revised National Policy on Education (RNPE) which demanded

that all school going children be exposed to the use and integration of the technology in their
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_lt.:m"nin'g.- The Govemment of Botswana is committed to achieving the 2016 education
inileslone, on information and communication technology (ICT) through: (i) Preparation of
human resources in education to be able to use and integrate computers in education and (ii)
development of technology infrastructure for educational purposes.

In an effort to improve the human resource development in line with ICT expectations,
the government has started developing teachers to a level of Bachelor's degree and also
upgrading those with diploma and lower education in both primary and secondary schools to a
bachelor's degree qualification. With regard to infrastructure development, computer
technology and other devices have since been made available in institutions for administration
purposes, teaching and pupils’ learning by the end of the 1990s. Such technology advancement
in the education system was a strategy to improve connectivity, networking as well as
promoting the adoption of information and communication technology (ICT). The target areas
as spelt out in the National Development Plan No 9 (NDP 9) included e-government, e-health
and e-education where ICT should be promoted. This kind of development in education could
be equated to o journey, which started with the introduction of computer awareness, where all
junior secondary schools nationwide were given 50 computers between 1995 and 1999.
Currently, all government junior and senior secondary schoals, together with government aided
senior secondary schools, have computer laboratories with a minimum of fifty (50) computers.
In primary schools, as at 2000s, majority have computers for administration and management
of tests, management of pupils’ data as well as internet usage. These arc milestones in the
development of ICT in the education system of Bolswana as a strategy for improving the
education.

Furthermore, in public tertinry institutions such as the University of Botswana and
Botswann College of Agriculture (BCA), courses on computer studies, computer education,

media studies and information and communication technology are taught as pant of the
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curriculum. Pupils in these institutions were taking courses as part of their degree programs
graduating with awareness on information technology. The goal is mainly to expose teachers
with the infusion and integration of technology in teaching and learning.

In yet another development associated with ICT development in Botswana, in 2002 a new
ministry was established, called Ministry of Science and Technology (Chisholm, Dhunpath, &
Paterson 2004). The purpose of establishing such a ministry was to facilitate the provision of
quality infrastructure for technology in the country, promote socio-economic research and
enhance economic diversification through technology. Chisholm et al. (2004) further stated
that the new Botswana’s Ministry of Science and Technology was launched to promote the
country’s vision of pursuing developmental goals that would enable the country to get
connected with the world through technology. Embedded in the Botswana's vision for
information and communication technology (ICT) would be a pillar of a quality, relevant and
accessible education system which tries to elevate the level of human development capacity
and productivity. This goal therefore aimed to intensify basic education through provision of
awareness and computer literacy.

According to Kebonang (2012), the Botswana’s Minister of Science and Technology,
Mr Swartz, when welcoming guests at the lounch of the science and technology park,
mentioned that it was the responsibility of the directorate of the ministry to ensure the
monitoring of the implementation of funded research projects conduced in the country to
develop appropriate strategies and mechanisms to promote technology diffusion, uptake and
transfer of the technology. The directorate thus becomes responsible for the maintenance of a
comprehensive Research, Science, Technology and Innovation (RST1) data and information
management system that contributes to the informed decision making. In addition, the minister
indicated that the policy should integrate science and technology into various sectors of the

economy and bring cohesion in the currently “fragmented research activities so that technology



. .
dcvélopment, innovation and knowledge can drive the national socio-economic growth to
transform Botswana into a globally competitive country” (Kebonang, 2012).

In line with the country’s goal of improving ICT, policies and strategies were put in
place such as the Maitlamo policy and the recently lounched Research, Science, Technology
and Innovation (RSTI) policy. The Maitlamo policy on its own was built on Botswana’s
national information and communication technology (ICT) for a while to provide a roadmap
that has been driving the country’s social, economic, cultural and political change (Isaacs,
2007). The newly launched RSTI policy aims to address the knowledge-based competitiveness
that forms the basis for economic sustainability and diversification. Among other factors, the
goals of this policy included to: (i) Increase national capacity for economic growth through
research, (ii) Infuse indigenous knowledge in the national research and development agenda,
(iii) Facilitate innovations and sustainable technology development and, (iv) Use and apply
technology for the improvement of the quality of life (RSTI Implementation Plan, 2012).

Noted also as a strategy in the development and advancement of the ICT in Botswana,
there would be the mention of the country’s National Development Plan 9 (NDP 9) 2003-
2008/9, during which the University of Botswana became active in developing the academic
programmes promoting ICT. The programmes were introduced to prepare pupils in the area of
technology (Ministry of Finance and Development Planning, 2003). Courses offered in these
programmes included information technology housed in the Department of Library and
information Studiecs (Balu, Mutula, Sebina & Zulu 2010). The courses include Computer
Studies and Computer Science in the Faculty of Education (Isaac, 2007).

Similarly, the Batswana’s College of Agriculture, Faculty of Agriculture of the University of
Botswana introduced a new department called Food Science and Technology (FST). The goal

of this department was to prepare pupils in line with technology usage in Food Science and in



the field of Agriculture while the Basic Science Department continued preparing pupils for
Agriculture in the college with basic sciences, as well as computer awareness.

In technical colleges around the country, computer technologies, information systems

and other related courses have been part of the curriculum for pupils to access internet and
some networks, All these were evidenl enough to prepare pupils in tertiary education to
facilitate their career with the use of technology.
In the corporate world, the local commercial banks such as Barclays bank, First National bank,
Standard Chartered bank and Bank Gaborone have also gone an extra mile in adopting
technology based facilities such as e-banking, internet banking, electronic money transfer
within and between banks as well as the automated teller machines (ATM).

To show commitment on ICT development in Botswana, the revised national policy on
education RNPE (1994) recommendation 43-f had placed emphasis on the use of technology in
learning ond also demanded that teachers use technology in their teaching. The
recommendation further acknowledged the importance of pupils’ exposure to the application of
science and technology needed for problem solving experiences in education (RNPE, 1994).
Currently, the Ministry of Education and Skills Development (MoESD) has set up educational
television programmes to help in the broadcasting of teaching of subject that tended to be
challenging to pupils such as sciences and mathematics (Moeng, 2011).

In yet another milestone, in 2006, the Botswana’s telecommunication sector was given the
mandate to be responsible for telecommunications services nationwide to work with
networking orpanizations such as Mascom wircless, Orange Botswana and be Mobile on
providing network services. These developments cnobled the provision of different forms of
ICT services over fixed or mobile, wire line or wireless, network links, using any available
technology, and intemational telecommunications, including the operation of international

gateways (Barrett, n. d.).



. The aforementioned developments expanded the ICT infrastructure in the country :
supporting the development initiatives in rural and remote areas, setting up of public and
private radio stations, television stations, private networks such as Government Data Netwaork
(GDN), and public internet cafes in different areas for the purpose of improving knowledge
education (International information Management Corporation, 2012). These also provided a
forum for different stakecholders who were technology-driven and knowledge intensive
industries, researchers, higher education institutions and the ICT industry to develop and
promote innovations and new businesses (Dahlman, n.d.). The Thuto Net serves as an
expansive project that would deal with the connectivity of the secondary schools around the
country. Such developments also .enabled schools to link together through intemet thus
addressing issues of literacy gaps existing between the people living in urban and rural areas
(International information Management Corporation, 2012).

Likewise, the private educational institutions including the Limkokwing University of
technology, NIIT (Botho) University, Ba isago University and ABM University also provide
ICT compliancy curficulum. Other public institutes supported by the government were
International University of Science and Technology (BIUST), Botswana technology Centre
(BOTEC), Rural Industries Promotion Company (RIPCO}), Rural Industries Innovation Centre
(RIIC) and the National Food Technology Centre (NFTRC). For example, the media centre in
Mochudi was introduced specifically to provide some in-service training guidance and support
to educational professionals in ICT for schools to computer teachers in schools (Isaacs, 2007).
Thus, the adoption of technology by educationist is in line with the world of work.

Nowndays, computers and related technologies have become popular in education. Where
these gargets have been used particularly for teaching and learning science-based subjects,
results have been found to improve (Livingstone & Bober, n. d.). Such technologies have been

associated with improving pupils’ ottitudes towards learning and achievement in academics
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(Akgay, Durmaz, Tuysuz & Feyzioglu 2006; Basturk, 2005). For example, as indicated by

Moosavi (2009) in an experiment that was conducted to compare the use of Think-well CAI
and the MyMathLab CAl curriculum, the results revealed that pupils who used the Think-well
CAI technology performed better than the group that were taught using MyMathLab CAL

In line with the aforementioned developments, it is worth noting that the primary
school education of any country is perceived as the foundation of any education system, upon
which appropriate learning should tnke place. The use of technology, particularly computers,
was found imperative in laying the education of any child today. According to Okorie, Agabi
and Uche (2005), technologies enhance teaching and pupils’ leaming in the classroom. Thus,
teachers in schools were encouraged to adopt and use technolegy in their delivery processes to
enhance pupils’ performance. With regard to Botswana's education, the question is, if
computer assisted technology is adopted, will it improve the results? To what extent will the
pupils’ results improve if technology is used? Currently, there is limited research in Botswana
which addressed how technology could improve the results in schools. Studies in other
countries, particularly developed countries, have shown that the use of technology in the

classroom influences positive results. Can the results improve when using technology?

1.2 Statement of the problem

The emphasis currently in many countries is on science and technology education and
the integration of technology in work places. This need is also emphasized in educational
institutions, particularly in classrooms where computer technologies have been put in place to
serve as a tool for pupils’ learing and communication. According to Okorie et al. (2005),
technologics enhance teaching and pupils’ leaming in the classroom. Thus, teachers in schools
were encouraged to adopt the technology in their delivery processes to enhance their pupils’

performance. If this holds true, it would suggest that the Botswana's primary school
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Agriculture Science results should improve when using technology to deliver classroom
instructions. Agriculture as a subject on its own in the Botswana's Primary School leaving
Examination (P.S.L.E) was first examined in 2006, and the first results were released in 2007.
These national Agriculture results were equally comparable with other subjects,

In the results that followed, the primary school pupils’ performance in Agriculture has
been consistently poor as compared to other subjects in the same primary school leaving
examination program. The scenario can be illustrated as follows: in the first results of 2007,
where the examination items comprised the multiple choice type of questions, the national
performance was 75.6%. This was followed by national performance of 71% in 2008, a drastic
drop to 40.2% in 2009; then 39.4% in 2010 and 24.2% in 2011 (Botswana Examinations
Council, 2011), when the examination items were changed to a structured format where
children were required to write answers instead of choosing the key from alternatives provided.
Unpublished information sources have it that the pupils in P.S.L.E Agriculture failed because
of several factors associated with the curriculum offered, children’s characteristics, teacher
education, classroom instructions and lack of use of appropniate technology.

Based on this background, the problem statement addresses the following questions:
Does using computer technology in teaching Agriculture Science improve pupils’ performance
in primary schools? Does computer assisted instructions (CAI) matter for children in primary
schools? Furthermore, can children who are taught using computer based instruction improve
their performance in comparison to the group that is taught using the traditional classroom
lecture methods? This research study investigated the extent 10 which pupils’ performance in
Agriculture Science improved or changed when taught using computer aided technology. In
addition, the study investigated primary school children's attitudes towards the use of

technology in leaming Agriculture Science at primary school level.



1.3 Purpose of the study

The purpose of this study is to experimentally test the effectiveness of CAI in teaching
the primary Agriculture syllabus to pupils. The specific objectives for this investigation
included:
1. To describe the demographic characteristics of the pupils involved in the study.
2. To determine the effect of the computer aided instruction on the performance of pupils in
primaory Agriculture,
3. To determine if gender has an effect on the performance of pupils in Agriculture when using
the computer aided instructional method.
4. To establish if there is a relationship between the pupils’ attitudes to computer aided
instructional method and performance in Agriculture.
5. To determine if accessibility or frequency of computer usage at home/school affects

performance of pupils in Agriculture.

1.4 Significance of the study

The study on the effect of computer technology in teaching Agriculture to pupils in
primary schools is deemed important in social sciences. Such a scientific investigation as noted
by Ary et al. (2002) made a difference in understanding the role played by different kinds of
classroom instructions in teaching and leamming. The results of this study had two-fold
implications; (i) the outcomes of the study had implications on classroom instructions. The
outcomes of such a study would increase knowledge of stakeholders on the theory of using ICT
in education. The outcome of the study increased pupils® knowledge on problem solving skills,
thus making educators and policy makers realize the imporiance of leaming thorough
technology, thus demanding the possibility of modifying the teaching methods strategies to

improve the results or performance in schools.
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Experiments were minimal in social sciences; therefore, the outcomes of this study where
results tended to be positive would motivate scholars to duplicate the study in the same or with
other subjects, encouraging teachers as classroom practitioners to accept and adopt the use of
technology in teaching. The study was the first of its kind in the teaching of Agriculture in
Botswana schools since the country has had an outcry with the poor standard seven results for
agriculture, Therefore, the experiment was expected to place the researcher and Botswana
College of Agriculture at a favourable position to use the approach in teaching pupils to solve
problems in classrooms. With regard to application, the results of the study can be applied in
education. The recommendation for adoption of ICT in schools was one of the important
aspects to have created awareness to teachers of agriculture, school guidance and counsellors,
school heads, educators in formulation of teaching policies, appropriate assessment procedures
and action research studies.

The use of CAIl to support teaching and leamning is an emerging concept in the
educational settings and was widely adopted by educational institutions around the world from
pre-schools to tertiary institutions, This research was therefore imperative in that it might vield
some evidence for Botswana that the stakeholders in the education sector could use to improve
the performance of pupils in schools. The study should be helpful to teachers to improve the
pedagogy of teaching since there is a huge presence of computer systems together with other
complementary gadgets as teaching aids within the classrooms that are not effectively utilized.
The outcome of this research study could further open avenues for the future research in the

area of computer and related technologies in the teaching and learning of Agriculture.
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L5  Research Questions and Null Hypothesis
1.5.1 The purpose of this study is to determine the effectiveness of the computer assisted

computer technology method on the performance of pupils in primary Agriculture.
Specilically, the research questions that guided the study incleded the following:

L5.1.1 What were the characteristics of pupils used in the study?

1.5.1.2 What were the effects of a computer aided instructional methods on students’
performance in primary Agriculture as measured by a traditional standardized test?

1.5.1.3 What were the attitudes of pupils involved in this study towards the computer aided
teaching method?

The following null hypotheses guided the study’s statistical analyses:

Hypothesis 1

Computer aided instructional method does not significantly influence students’ performance in
Agriculture.

Hypothesis 2

Gender has no significant influence on the effect of computer aided 1nstructional method on
students’ performance in Agriculture,

Hypothesis 3

There is no significant relationship between students® attitudes to computer aided instructional
method and performance in Agriculture.

Hypothesis 4

Accessibility or frequency of computer usage by pupils at home/school does not significantly

afTect their performance in Agriculture.
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1.6  Limitations of the study

Several methodological limitations which could have impaired the outcomes of this
experimental study include the size of the samples used, data collected from the samples,
inadequate previous examples of experimental research conducted in the same field of
Agriculture Science, particularly in Botswana, lack of exposure to technology usage by the
group studied, and the culture found in classroom in primary schools where children do not
have access to computer gadget.

The size of the samples: The number of schools and size of the samples used in the
study were dictated by the resources available, finances and time available for the study and
the nature of the research study. The samples were small and therefore could have made it
difficult to find statistical significant relationships from the data collected. Statistical tests
usually require sample sizes which are large enough to confirm a representative distribution of
the population and to be considered representative of that particular primary schoo! student to
whom results were generalized.

Data collected from the samples: data collected from the two groups limited the
researcher from making inferential analysis on relationships existing between scores obtained
and their demographic characteristics as well as their perceptions of the technology used in
teaching the classes. The schools which participated in the study were handpicked and
therefore their results could not be generalized to areas where they are located or any other
school in the country as they may be some biasness.

Other limitation which could have contributed to the results of this study included
pupils’ culture of using traditional lecture methods instead of the technology which they were
not familiar with. The fluency of teachers who were used to teach the class for this particular

research study may have also impacted the results of the study. Demographic characteristics of



teachers used in the study to teach their classes such as level of education, experience in

teaching, gender, and technology background could have impacted the results,

1.7 Dclimitations of the study
This study was confined to the teaching of Agriculture in upper primary school pupils. These
were mainly primary schools in greater Gaborone and Kgatleng regions. The schools were

used because they had adequate computers which were used to carry out the study.

1.8 Operational definition of terms

Several terms found throughout the text have meanings which were unique to this
investigation. The following definitions were presented as used and applied in this study.
1. Compact Read Only Memory (CD ROM): This is a pre-pressed compact disc which contains
data in the form of agriculture topics selected to be packaged for the purpose of teaching a
class.
2. Computer Aided Instructional method: This is CD-ROM used as a teaching method loaded
in a computer to teach.
3. Performance: This is defined in terms of pupils’ marks like percentage (%).
4. Primary School: This is an elementary school with children between the ages of 6 to 14 in
the school years 1 to 7.
5. Primary School Leaving Examination (PSLE): This is a terminal examination to mark the
end of the 7 years of primary school education in the Botswana’s education system.
6. Pupils: These are children under the age of 15 years only going to primary schools.

7. Traditional teaching method: this is a lecture method where the teacher teaches a class on

face to face situation writing on the chalk board.
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~ 8. Technology: The application of scientific knowledge for practical purposes to improve the
results or outcomes of an organization like schools; it includes “computer technology”; it can

be a machinery and equipment developed from such scientific knowledge to be used to

improve the outcomes of an organization.
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CHAPTER 2

LITERATURE REVIEW

2.1 Chapter overview

This chapter presents the theoretical frame work used in the study, literature reviewed
on the definition of ICT, classical background of ICT in classroom teaching, classification of
technologies in education, benefits of using ICT in education, challenges of using ICT in
education, computer aided instruction and performance, gender and performance, attitude and
performance, accessibility or frequency of computer use at home or school. The chapter
concludes by summarizing the findings of the literature reviewed.
22 Theoretical Framework

This study is aligned to the constructivist learning theory. This theory, as described by
Norton and Wiburg, (2003) is a process of constructing one’s own understanding. In other
words, the constructivist emphasizes that leammers should construct their own knowledge. It is
through this construction of knowledge that people nre able to own and understand what they
have acquired. Constructivist leaming theory emphasizes that there are unique individual
- experiences, This means that each child is able to interpret notions according to his or her
unﬂ:rswnding or perceptions. This explains that for leaming to take place there should be a
i d.cﬁncd cllﬁngc in. bchnviour or_the way in which the leaming environment is approached
: f(Ncwby Steppich, Lehmun & Russcl 2006).
P 7 - The use of technnlogy in cducuuon, for example computer aided instructional method
.i"_-(CAI) pmmotm mdmduuhzed ]cnrnmg, hcnce individualized learning systems (1LS). The ILS
| mcludcs computer dcvnccs (1pnds, CD- ROMs podcns!s) Throu;,h these devices, each Jearner

15 ub]c to. ;,ct hls/her own lnfonnntlon. In lhxs pmcess the lcachcrs role is to provide
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instructions for learners to solicit information. This is in line with the constructivists who
believe that leamers should be able to interpret knowledge and become skilful in directing their

own learning (Self-directed leamers).

23  Information and communication technology (ICT)

The information and communication technology frequently abbreviated as ICT is a
“diverse set of technological tools and resources used for communication in different fields to
create and disseminate information as well as its storage and management”. As indicated by
UNESCO (2002), ICTs cover a wide range of features such as “internet service provision,
telecommunications equipment and services, information technology equipment and services,
media and broadcasting, libraries and documentation centres, commercial information
providers, network-based information services, and other related information and
communication activities (Noor-Ul- Amins, n.d). Noor-Ul- Amins (n.d.) further states that
ICTs have become common place entities in all human aspects of life and many circumstances
changing the practices and procedures of almost every day to day human life including
governance of the education systems. In many countries, the use of ICT in the education
systems, as indicated by UNESCO (2002), has widely increased, pressurizing the adoption of

ICT by many countries. Noor-Ul- Amins (n.d.) further reported that the use of ICT provides
itself to a more student centered classroom cnvironments promoting the required meaningful
leaming. ICTs are now found in different fields as a way to expedite and improve human

\ cndenvors to perfoml several functions mclud.ng that of education in the classroom.

Gencrally. thc argumcnt for the increase in the use of ICTs has become important to
' bnng ubout thc changcs to clnssmom tcnchlng and leaming as well as other activities. These
chnngcs bmught nbout by ICTs may mcludc improved teaching strutegies, improved

commumcntzon thmug]l lhe ndopnon of cmntls, virtual mectings or conference as well as
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discussions through chat rooms or platforms (Law, Pelgrum & Plomp. 2008). The regular use
of ICT across differemt curriculum subjects and school administrative platforms is deemed a
vajunble motivational strategy on pupils’ leaming and skill development. For example, in the
classroom context, ICTs offer students the ability to become lifelong leamers within a
perspective of collaboration and the ability to work and learn from experts and peers in a
connected global community (Law et al., 2008).

Kgwefane and Motswagosele (2001) defined ICT as a form of electronic and non-
clectronic resources which could help *to store, handle, manipulate and disseminate
information to any given audience”. Furthermore, the National Council of Teachers of
Mathematics (NCTM, 2008) in Australin has conceptualized technology to mean an essentini
tool that plays a major role in education and therefore every child should appreciate
accessibility to understand its development and usage in his or her education.

information and communication technologies (ICT) generally relate to those technologies
that arc used for accessing, gathering, manipulating ond presenting or communicating
information, Technology is a generic concept which may refer to hardware, software and
scientific findings being generated through rescarch. For example, as indicated by Toomey
(2001), and Mogotlhwane, Mokwena and Talib, (2011), technologies include among others,
the hardware like computers, i-pad and mobile devices, software applications and connectivity,
accessibility to internet, local networking infrastructure and videoconferencing. The authors
asserted that ICTs include all communication devices including mobile telephones, internet,
':soﬁwnrc systems, hardwarc, computing information services, multimedia, telephone, fax and

electronic news.:. -
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24 Classical background of ICTs in teaching:

In education, as for back as the late 1987s, the concept like that of instructional
technology was defined by Gagne (1987) as applied in education in two folds, Firstly, it was
defined as the media intuitiveness of the communications uprising used for instructional
purposes together with the classic classroom technology such as textbooks. Secondly, the
instructional technology was also perceived as a systematic way of designing and evaluating
the processes of leaming and teaching to bring about effectiveness in the classroom
instructions (Gagne 1987). According to Seels and Richey (1994, p.1), instructional technology
is referred to “the theory and practice of design, development, utilization, management, and
evaluation of processes and resources {or leaming” (p. 1). These definitions imply the adoption
of bath the device and theories in education to improve leamning.

In line with the aforementioned context, Sacttler (1990), defined educational
technology as any form of devices that can be available for classroom teachers to use in
instnucting students in a more efficient and stimulating manner than using only the teacher’s
voice to lecture to students. Januszewski and Molenda (2008, p.2) also defined educational
technology as *“the study and cthical practice of facilitating learning and improving
pcrformant.:e by creating, using and managing appropriate technological processes and
resources.” Based on these definitions, technology was scen as a device that supports the

education of a student to solve a problem in class.

72.5( . Clnssi.ﬁcalion of chhnologic; in Eduention

Lcmkc and Coughlm (2009), have L,muped tcchnology types into several groups which
_;'.nnc engngcmcnt dcwccs and Ihcqc mclude 1ntcmctwc white boards (IWB) and classroom
'_fresponsc syslcms [(.llet:I'S) 'I'hc sccond gmup includcs gnmmg type of technology whercby

V-VIdbog,nmcs, s:mu]atmns, modcling, nugmcmcd reullty (AR) and virtual worlds are involved.
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The third category of technology is the handheld technologies which cover mobile devices and
calculators. The fourth category, according to Lemke and Coughlin (2009), includes those
technologies involving instructional technologies like the computers for students, virtual
leamning platforms, data visualization, analysis tools, computer assisted instruction (CAI) and
educationa! television. On the other hand, Ruhela (2003), asserted that technology has been
divided into software technology which is of interest to teachers and teacher trainers. The
hardware technology which is known in educationa! institutions has not yet been introduced in
schools. The systems analysis technology is used in education and in the analysis of the work
of highly sophisticated cducational institutions.

Isman and Dabaj (2003), stated that technology is divided into three categories namely,
audio visual technologies which include televisions, videos, compact discs, film reels, video
cameras, radios, tapes, overhead and slide projectors. Computer technologies as another
category include windows, DOS, PowerPoint, word, excel, scanners, digital cameras, CD-
ROM, data show and multimedia equipment. Last was the category of intemet based
technologies which include the use of intemet, webpage construction, intermet cameras,
teleconferences and search engines (Isman & Dabaj, 2003).

In another study by Isman, Caner and Yarata (2007), educational technology tools are
divided - into four' categories: -the classical -technology, modem technology, computer
-tcchnc.)lo-gy nnd‘labomtory technology. The classical technologics in education involve the usc
of thmgs such as the blackboards and tcxtbooks Modcm technology involves using the devices
such as: PowerPomt. Thc computer technology involves the use of technologies such as
b]ogglng, podcastmg nnd socml nctworkmg dcvwcs. Lubomtory technology mostly puts

cmphnsis on lhc use of‘ ]nbomloncs lhal 1nvolvcs cnrrymg out expmmcms
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2.6 Benefits of using ICTs in education

Despite quite o number of classes of technology, it is clear that technology has a major
impact in our daily lives. These various classes benefit people of all ages. As it can be observed
today, people are always alert and abreast with current issues due to ICT. The use of ICT in
cducation has proven to be very beneficial. Tella and Oyedeko (2010), concur with this by
explaining that the use of ICT contributes to the positive performance of leamers. According to
Tella and Oyedeko (2010), teachers that used ICT to teach a particular course have a strong
perception that ICT contributes a lot to the performances of pupils. These teachers also have a
perception that ICT contributes a lot to performance irrespective of gender. Conoley, Croom,
Moore and Flowers (2007), alleged that developing technologies such as audience response
systems show a promise to improve students’ achievement and having positive impact on the
classroom environment. On the other hand, Koch, Townsend and Dooley (2005), affirm that
certain courses can be taught effectively as web based courses. The benefits of ICT cannot be
overemphasized:. Quite a number of studies concurred with Tella and Oyedeko (2010),
Conoley et al. (2007), and Koch et al. (2005). Based on their arguments, the following benefits
have been drawn:
] The use of PowerPoint in teaching helps the students to organise the information,

enhances students’ attention and note taking behaviour.

. Using ICTs give the weaker students a chance to communicate without depending on
e . ICT increases access to lcamning materinls and stimulates learners” motivation.

& “Using ICT gadgets like iPods and MP3s can be utilized in zcademics to motivate
iéaxiﬁh’g,*thﬂé"ﬁmldﬁg“ ImSous'mor@' enjoyable as such enhancing specific classroom content
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In Nigerian schools, it was found that ICT was highly beneficial us it makes teaching-

leaming processes interesting, enabling distance learning programmes and improving quality
of education (Haastrup & Ajayi, 2009).

In Botswana, it hos been revealed that “ICT improves innovation, service delivery,
efficiency, education quality, productivity and overall development efforts and initiatives.”
This has also been affirmed by The Botswana'’s former Vice President, Mompati Merafhe
when officially opening the 6" annual forum on E-government and extraordinary council
meeting. He stated that “better ICT could also improve people’s access to government,
increasing participation in decision making process and improving public service.” In
Botswana, ICT is cven used outside the education sector. It is used in the ficld of medicine in
programs like Tele — medicine whereby practitioners communicate with their cooperating

partners from as far as India whilst still in Botswana (Voice Newspaper, 2012).

2.7  Challenges of using ICT's In education

Even if we have experienced/observed positive benefits of ICT, there are challenges
that can be noted when it comes to the use of ICT. For developing countries like Botswana,
ICT facilities are still not easily accessible. Some piaces are far from developments and the
teachers in these areas are found to be lagging behind or reluctant to use ICT in teaching. This
is verified by. Millcr. Murphrey nnd Robeﬂs (2009), by stating that while teachers have access
to-technology tools they are. nlso»lalelndoplcrs or laggards while students are innovators or
:earlyrndoptcrs; The fact tha_t teur.;hém_tnkc time o ﬁdopl technology while students are fast
enough is a challenge in lhc.:_cducat_idn‘ system. In addition, ICT adoption is faced with
iChﬂ“cﬁch such as i.rrc{.j,ul:'u‘ip(J:\_w:;'j ls_Upp_lf, shbrtnge_ of cﬁmputcr trained teachers, high cost of

‘purchasing computers in schools, limited facilities to support full application of ICT and lack

PR



22
of funding (Haastrup and Ajayi, 2009). Limited pedagogic and ICT skills of teachers in school
can be barrier 10 the use of ICT in teaching (McGrath & Zhiwen, 2011).

According to Kotrlik and Redmann (2009), teachers in Louisiana have in the past five
years increased adoption and use of technology in teaching but have a problem of accessing the
technology they need to use. According to Alston, Miller and Williams (2003), teachers in
North Carolina and Virginia have identified cost of equipment and software us the greatest
barriers to integrate technology in the teaching of Agriculture,

Mumtaz (2000) indicated that the challenge in the integration of ICT in teaching and
learning process was also dependent on the teacher’s beliefs, perceptions and attitudes. Factors
such os time, access, knowledge and support acquired contributed to teachers® use of ICT in
their professional development (Hutchison, 2012). Kotrlik and Redmann (2009), asserted that
authority of education should develop models that would assist in the integration of technology
in the teaching/leamning in a faster and better way. Such models should take into consideration
accessibility to resources, quality of software and hardware, incentives to change, support in
the schools and national policies, teachers® commitment and background in formal computer
training (Mumtaz, 2000}.

In an attempt to overcome the barriers and improve the use of ICT, Williams, Sicborger
and Terzoli (2007), identified that the use of ICT in education in developing countries can be
enabléd by ﬁmviding sufficient hardware, appropriate software, technical training and

.conlinuous. professional - development - of teachers and willingness of teachers to change.
| Czemiewicz nnd. B_rm\?n (2005); n;«:scrls.thnl irn South Africa, those that are working in higher
education should not onl} play a mlc,ol" influencing the adoption of ICT, but they should
"-‘f'ccoérﬁzc that 'iﬁ;éém.ting itrin'tcnc;“hing ﬁnd,.lcﬁming requires access to resources. This will

: lhe.n make plen differently and dgéfg] ‘Asgﬁnd‘c_du'cationnl interventions.
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Bose (2004) stated that improving the integration of ICT in education needs one to
address 1ssues of standardization of cumiculum and syllabus, computer awareness,
strengthening of public network infrastructure and teachers' competency. Ololube, Ubogu and
Egbezor (2007), emphasized that effective usage, integration and diffusion of ICT in distance
learning placed policies in a balanced invesiment of education programmes. Lumande,
Ojedoku and Fidzani (2006), thus recommended the use of opportunities for students to
adequately nccess computers.

Another point to note on challenges of using 1CTs in education sector in Botswana is
gender stereotype. Schools in Botswana, including those at the junior secondary level operate
in a social culturnl context that is inherently gendered. A case in point is the stereotypical
pattern in enrollment in subject areas such as Design and Technology, Computer Studies and
Home Management and Home Economics, where boys are encouraged historicaily to do
Design and Technology and Computer Studies, while girls do Home Economics/Management
(Chipeta, Mazile & Shumba 2000). Researchers have also identified gender stereotyping in
other subjects such as Science, Social Studies, English and Setswana (Motlotle, 1989;
Mannathoko, 1999). Ofien, in the gender stereotypes, these cumricular offerings reveal
themselves in the pictures and languages used in teaching materials and daily interactions.
Mannathoko (1999), has shown for instance that pictures in Science based textbooks reinforce
the image that natural science careers such as medicines, engineering and geology are for
males. Whenever a generic term is needed, Sugino (1998) found that use is often made in
textbooks, including those used in information technology, of the masculine as the proper
form.

In addition to the above presented arguments, Alha and Gibson (2003), siated that
gender stereotypes are established in schools. Career fields such as engineering and ICT are

described as male oriented. Gelds; Alha and Gibson (2003), further explained that carcer
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advisors and visits from universities have been found to have influenced career choices of
students. As a result of these influences, there have been a small number of female students

pursuing engineering and ICT related courses compared to males.

2.8 Computer aided instruction (CAI) and performance

Computer aided instructions in this context denotes the use of computer devices to
enhance learners understanding in the teaching and learning environment. The use of such
devices has been found to improve learners’ performance as compared to the conventional
method. A study by Mahmood and Mirza (2012), on the effectiveness of CAl in Urdu language
for secondary students’ achievement in science, revealed that students who received CAl
instructions showed significantly better achievement than those using the traditional methods.
The thesis therefore is that the use of CAI instructions affects all science based subjects,
including Agriculture. However, various studies looked at computer sided instructions and

performance according to gender, attitude and frequency of computer use.

29  Gender and Performance
Gender differentiates between what is male and female. It has been found that there is
no effect on the achievement by students based on gender (Sharaideh, 2011). In agreement,
Iravani and Delfechresh (2011), explained that there was no significant difference between the
boys and girls in terms of achievement in science afier treatment, thereby indicating that the
boys and girls were equally affected by CAL
In a study on gender and social facilitation effects on computer competencies and attitudes
towards computers by Corston and Colman (1996), it revealed that male students performed
better than female students on a computer based task by 50% of the average amount of time on

target. Also, according to Leder and Vale (2004), girls were found to view the computer based
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lessons less favorable than boys. On the other hand, boys believed that computers contributed
to their experiencing pleasure in lessons, thereby making Mathematics relevant to them.,

Velazquez, Joyce and Derby (2009), explained that young European females are held back
from venturing into ICT studies by stereotyped thinking. This stereotyped thinking is attributed
to a number of reasons; lack of support by role models - it is explained that girls do not have
support from role models, stereotyped views that ICT field is mainly suitable for men.
Velazquez et al. (2009) further explained that girls dropped out of ICT studies because they do
not have a clear understanding of what ICT jobs entail.

In their views, Velazquez et al. (2009), explained that there is under representation of
women in ICT. This is attributed to the fact that teachers and parents are poorly educated about
what ICT entails (Velazquez et al., 2009), In Britain, girls were found to enjoy using [CT. They
were found to have a lot of interest and had similar skills and knowledge when compared to the
boys. As they grow older or venture into job world, the number of girls drops. According to
Velazquez et al. (2009), this goes back to the issue of stereotype. The girls’ role models sce the
field of ICT as more appropriate for men. Female teachers have less confidence of girl's ability
to take jobs such as system engineers and software developers. What Velazquez et al. (2009),
appreciated was that even if girls do not take jobs along ICT field, they enjoy the subject and
have solid academic prowess. In their views, nurturing this enjoyment of the subject may bring

positive change which can eventually lead to change of attitude towards taking jobs on ICT

fields,

2.10 Attitude and performance

- Attitude and perfermance have been found to influence an individual behavior in one way or
another. In a study that compared the attitudes of men and women about volume of technology

in moking users more productive for- university - business communication courses, il was
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indicated that women had a more positive attitude and were comfortable in using computers
than men (Roay, Somunen & Harris 1999). Baser (2013), explained that there was a positive
relationship between students' attitudes and their achievement in programming. Larbi-Apau
and Moseley (2012), further revealed that the teaching/academic staff in some universities has
a high and positive attitude towards computer technology and ICT. This positive attitude has
also been linked to improving job performance.

In addition, Aydin (2013), found that although teachers lacked technical support and
had little knowledge about software, they had positive perceptions of computer integration and
attitudes towards computer use. There was also an appreciation by the students on the use of
intemet for homework when using online work sites (OHS) (Altun, 2008). Learners had
positive attitude towards this process of doing homework. Achievement mte was observed to
have improved as a result of computer instruction. Kenar, Balci and Gokalp (2013), explained
that students had positive attitudes when they used technology even though there was no
positive effect on their performance. Chen and Chen (2012), also indicated that students had
positive attitude towards learning science with computer sided instruction.

Computer aided instruction using visual basic computer software has also been found to have
an effect on students’ attitudes towards the learning of Biology. This method has also been

found to increase the performance of students in Biology (Sharma and Kour, 2013).

2.11 Frequency of computer use and performance

Senkbeil and Witter (2008), did a study to find out if students’ use of computers at
home is related to their performance for 15 year old German students; the results revealed that
the time the students spent using computer did not have any effect on their academic
performance in Mathematics. However, there was an effect only on a smzll group who used

computers for problem solving activities. Frequent use of computers has been found to have an
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effect on performance. According to Padma and Vidyhageetha (2012), students who owned
computers performed better than student without computers. This was shown on the study
carried on students who owned computers and performed better than students without
computers. O'Dwyer, Russel, Bebell and Tucker-Seeley (2005), further confirmed this by
stoting that students with greater frequency of technology use at school had higher total

English/arts test scores and higher counting scores.

2.12 ICT in education

According to Okorie et al. (2005), technology enhances teaching and students' leamning
in the classroom. Thus, teachers in schools are encouraged to use the technology in their
delivery processes to enhance students’ performance. Computers and related technologies have
become popular in education. Where these gadgets have been used particularly for teaching to
teach science-based subjects, results have been found' to improve. It has been associated with
improving students’ attitudes towards leaming and achievement in academics {(Akgay et al,,
2006; Moosavi, 2009; Basturk, 2005).

In Florida for example, access to computers was found to be fairly good, with computers
located in the clossrooms or in mobile carts, serving the classrooms. When it comes to high
school, computers were located more in career technical or general education laboratories than
in regular classrooms.

According to Santipaporn (2010), in the year 2008 in Thailand, the ratio of students per
computer was 14:1 in primary schools, 8: 1 in vocational institutions, 11:1 in higher education
and 100:1 in non-formal education. The author further stated that the proportion of educators in
higher education was 3: 1, 5: 1 in vocational institutions, 10:1 in primary schools and 12:1 for
non-formal education. Furthermore, computer courses are taught in secondary and higher

.' secondary level as optional subjects. The government has initiated a project through whick it
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will provide computers, printers and other accessories to ten thousand (10,000) sclected rural
secondary and government aided higher secondary institutions in Bangladesh. In Bihair, all the
government and government aided secondary and higher secondary schools are provided with
basic computer literacy courses through a computer lab with broadband internet connectivity.
Intensive computer training of higher school teachers will be done; school and college
curriculum will focus on soft skills like communication skills and personality development.
Government will identify knowledge parties io develop the content for the new curriculum,

In African countries, there seems to be low level of provision of ICT equipment and
facilities to schools. As indicated by Olaleye and Adeyemi (2010), in Nigeria for example, the
stotes were still not fully ready to integrate ICT in schools. Although the strategies were
developed to achieve the objectives of the Nigerian National Policy for information
communication and technology, some of those strategies included among others making 1CT
compulsory at all educational institutions, and the development of curricular for all levels of
education including using ICT in distance education and by that promoting training in the line
of ICT (Agbetuyi & Oluwatayo, 2012).

In Ghana, the government came up with an ICT, in education policy whereby they aimed at
providing ICT infrastructure within the education sector, facilitating equitable access to all
students and community, integrating ICT into the curriculum and among other things
developing the content for open distance and electronic learning (e-leaming) (Acquah, 2012).

In Botswana, ICT in schools, Thutonet project was aimed at connecting the secondary
schools through internet, and each school computer laboratory, which houses 15 to 20
computers in secondary schools, was set up in some primary schools (Intemational Information
Management Corporation, 2012). Under this project, schools seem to implement principles of
Maitlamo National policy. The policy allows the participation of all the stakeholders including

govemment and private sector 1o be engaged in the development of ICT in the country. The
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country also developed telecommunication infrastructure like the Sesigo project 2011, with a
fixed line and fibre optic infrastructure which provides o real telephone lines, mobile
telephone, radio, television and internet to communities. In the education sector, the University
of Botswana has some several ICT initiatives such as the development of an e-leaming
environment that promotes conducting research, development of UB ICT policy (International
Information Management Corporation, 2012).

The East African countries have also made some strides in including ICT in the
national curricular. In Uganda, the primary school level has acquired the technology to use to
produce teaching materials and there is also the introduction of computer awareness
programme at primary teacher training level so that newly qualified teachers are equipped with
ICT curriculum for both primary and secondary schools. In Uganda, Computer Science is
taught as a separate subject in secondary schools and it is examined in the country’s national
examining body at the end of 4 years of lower body secondary. In Rwanda, the government has
made an investment by increasing the availability of ICT in primary and secondary schools
(Wamakote, 2010). In Kenya, it is offered as an optional subject in secondary schools.

In Tanzania, the country adopted NICT policy in 2003 that recognized new avenues in
applying ICT to enhance education, including curriculum development and teaching methods
among others. This policy also called for the development of a nationwide education system,
teaching of ICT at all levels of education and training, including the use of ICT to improve the
quality of delivery of education (Tanzania ICT policy for basic education, 2007). This policy
further states that the genernl status of ICT in basic education is that few schools have
computers or intemnet access. Most schools lack electricity; most schools have radios but very
few televisions. The ministry has also implemented various radio programmes for -pn'mnry and
secondary education. There is also limited distribution of telecommunication landlines more

especially in the rural areas, but on the other hand, there is rapid and more use of mobile



30
phones. The ministry has also established an ICT curriculum in primary and pre-primary
education known as Teknolojia ya Habarina Mawasiliano (TEHAMA). The limitation of this
curriculum is that it is taught only in schools that have computers or intemet access and

electricity.

2.13  Summary

Information and communication technology plays a very vital role in enhancing
learners® performance. Quite a number of studies have shown that the use of ICT in education
is very useful (Tella and Oyedeko, 2010; Conoley et al., 2007). Studies show that the use of
ICT gives teaching-learning process a new face. Improved quality of education and distance
learning programmes are some of the things identified as beneficial as a result of using ICT
padgets.

It has been observed that there are also challenges in using ICT in education. The first one is
lack of developments, whereby facilities are not easily accessible; far places from
developments are outlined as contributory factors to poor ICT facilities utilization by teachers.
Socialization is also identified as another factor whereby parents, teachers and leamers
themselves nssociate the use of ICT with males than females. The use of ICT
improves/enhances performance through computer aided instruction. Gender showed a slight
difference with boys doing better than girls. Corston and Colman {1996) and Leder and Vale
(2004) found girls to be less interested in computers than boys.

According to Atushene (in Mokgosi and Jotia, 2013), there are no computers in primary
schools in Botswana; where they are available, the learner- computer ratio is very high. Most
of the teachers have not received adequate training on computers and electricity remains a
critical challcngc. There are some pOSSlbllltlcS that some teachcrs and lenmcrs are lagging

bchmd whcn it comes o usmg ICT Computer alded mstructmn is not utlllzcd in some of lhc

. ‘-._ .‘_._-”.
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schools, Therefore, it is very vital for computer usage to be encouraged or infused into the
curriculum. Currently, there is a gap in literature regarding research in Botswana, in relation to

computer aided instruction. This study aims to fill in this gap.
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CHAPTER 3

METHODOLOGY

3.1 Chapter Overview

The purpose of this quasi-experimental investigation is to determine the influence of a
computer aided instructional (CAY) method on the performance of primary school pupils in
Agricultural Science. This chapter presents the experimental procedures used in conducting
the investigations; the design of the study, development and packaging of the instructional
materials (CD-ROM technology), selection of the target population, sampling, development of
survey instrumentation for data collection, development of the test instruments, validity and

reliability procedures, data collection, ethical considerations and data analysis.

3.2  The Design of the Study

This study was a quasi-experimental research. The design of the quasi experiment was
the pre-tcst - post-test with the treatment and control group. A quasi experimental design is the
type of research that is used when the researcher wants to find out if & particular intervention
has an cffect on the participants (Silver-Paucilla, Brown, Overton & Steward, 2011). This
design is used when the research has got no control over the participants in either treatment or
control groups (Ary, Jacobs & Asghar, 2002). According 1o Gay and Airasian (2003), the
classes involved in the study were randomly assigned to the two groups; the control and
experimental groups, followed by a pre-test to the two groups in the study. A treatment in the
form of Computer aided instructional method using 8 CD-ROM technology was given to the
experimental group. The control group was taught using the truditional lecture method. Both

groups, which received the treatment and one which received no treatment, were given a pen
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and paper test in the same room and the same environment. The pen and paper test written by
the groups was graded by the researcher. Figure | presents the lay out for the research design

as used in the study.

Figure 1: Non- randomised control group pre-test -post-test control group

GROUP PRE TEST INDEPENDENT POST TEST
VARIABLE

E Y X Y,

C Y) Y,

Adapted from Ary, D., Jacobs, L. C., & Asghar, R. (2002)

Key:

E =Experimental group given computer based instruction;

C = Control group taught using the traditiona! lecture method;

Yl = Pre-test given 1o all the classes at the same time

X = Independent variable/treatment used in the study

Y2 = Post-test given to all classes at the same time

33  The target population

The study targeted Kgafela Primary School in Mochudi, Kgatleng District. In
particuler, standard five classes were utilized for the purpose of data collection. The targeted
groups were standard five classes purposively selected since Agriculture is only done in the
upper classes at primary level. This group of pupils did not do Agriculture at lower levels, as
such prior knowledge in Agriculture could not have an effect on their performance. The
standard six and seven pupils could not be used in the siudy as they are already prior
knowledge on Agriculture. The total population of all the pupils used in the study from ull the
schools was 81. Two classes were used in the study. This was because the school had twenty

computers enough to be used by a whole class with active internet facility. In addition, the
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facility was installed with various sofiware and interactive smart board to facilitate teuching

and learning through the use of a CD-ROM package.

34 Sampling

Looking at the nature of the study, all the targeted population of the study was used and
therefore purposive sampling was employed. Purposive sampling is whereby the researchers
intentionally choose the cases to be included in the sample on the basis of their judgment of
possession of a particular characteristic that is of interest to the researcher. That is, the
researcher builds up a sample that is satisfactory to their specific needs (Cohen, Manion and
Morrison 2007). According to Cohen et al. (2007}, although this type of sampling might be
representing the researchers’ needs, it does not represent the wider population. On the other
hand, Gay and Airasian (2003) have described purposive sampling as the type of sampling
whereby the researcher selects a sample based on experience and knowledge of the group to be
sampled; they further stated that the weakness of this type of sampling is inaccuracy in the
researcher's criteria, which result in sample selections. The participants in this study were
chosen on the basis of being members of the classes in the targeted schools. This type of
sampling then leads to the target population being equal to the study sample. The intact
classrooms at Kgafela Primary School were randomly assigned either to a treatment or control
group. The random assignment of pupils was carried out in the following manner. Since there
were two classes at Kgafela Primary School, the teachers who taught the classes were used to

select the classes 1o either treatment or control group.

3.4.1 Sampling procedures

In order to have a control end treatment groups, the researcher randomly selected the

subjects using the following process; two small paper picces of equal sizes were cut. On one



35
paper, the letter C was written to represent control group class and on the other paper, the letter
T was written to represent treatment group class. All the small pieces of paper were then folded
in the same pattern and placed in a smail box. The box was then shaken to mix the folded
papers. The teachers were then allowed one by one to pick one foided piece of paper without
looking into the box. After picking the papers from the box, the teachers were allowed to
unfold the papers. The teacher that picked the paper with letter C indicates that teacher’s class
was used as a control group class and the teacher that picked the paper with letter T indicates
that teacher's class was used as the treatment group class. The treatment group reccived the
computer aided instruction through the use of the CD-ROM (compact disc read only memory).
The control group class was taught using the traditional teaching method. The sample sizes
were determined by the number of pupils enrolled in each of the classes that participated in the
study. The groups at Kgafela Primary School were 40 and 41 pupils in the control and

experimental, respectively. The total number of the pupils who participated was 81.

3.5 Data collection

A researcher test instrument was prepared to assess pupils’ achievement on the topics
tnught using different methods in the classroom. The test items were constructed specifically
for this study from Agriculture topics taught to pupils. The test was written by the two groups
and marked by the researcher using a marking key provided. Marks obtained from this test
were used in the study as data set. At the end of the experiment, pupils were asked to complete
an attitude test based questionnnire to gather their views and opinions regarding the use of
technology in classroom teachings. The mean test scores for individual pupils were recorded in
a Statistical Package for Social Science, Version 21 (SPSS 21) file for analysis.

The rescarcher obtnined the permission from the Ministry of Education and Skills

Development (Appendix F) to be able to gather data from primary schools. The permission was
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referred 1o district or regional education offices which were in charge of schools involved in
the study to be aware of the importance of the research. The second letter was written to
parents of pupils who were involved in the study since the study involved human subjects who
were below the age of 21. The parents were also made aware that the children’s involvement
was voluntary and if they felt like withdrawing from the study they should feel free to do so.
The letter also assured the parents of the children that respect for privacy is at the heart of the

resecarcher (Ary et al., 2002).

3.5.1 Instrumentation

Data were gathered through the use of two measuring instruments: knowledge testing

instrument (achievement test) and a questionnaire.

3.5.2 Development and packaging of the CD-ROM

The Compact Disk — Read Only Memory [CD-ROM] classroom instructional
technology was designed by the researcher with the help of the fourth year student from Botho
University. To compile the instructional materials and packaged into the CD-ROM, the
researcher obtained the text materinls from the Botswana upper primary school syllabus
available online which was then re-typed. The re-typed text materials were organized into units
with objectives, pictures and practice questions 10 be studied by pupils. The modules were;
introduction to Agriculture, form tools, biotechnology, soils, crop husbendry and animal
husbandry. The researcher was guided by the supervisor. Each topic was created into a reading
text illustrated with the help of pictures to capture the interest of pupils reading the text. The
text was divided into: (i) description of the concept, (ii) examples of ecach phenomenon

described and (iii) practice questions to make pupils involved. The CD-ROM structure

comprised hyperlinks to be interactive.
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353 Attainment tests
Two tests were designed by the researcher comprising test items based on the
objectives of the syllabus pertaining to the topic taught during the experiments. The aptitude
test was designed to gather data prior to the treatment on the knowledge level of pupils. The
second test items were designed by the researcher to gather data based on the subject matter

taught tn the classroom.

3.5.4 Questionnaire

The researcher designed a survey instrument to check the attitudes of pupils afier being
exposed to teaching using the computer aided instructional method. This was to obtain
information about all the pupils used in the study and solicit their views regarding the use of
the computers in teaching and Jearning of Agriculture.

Another tool that was used to collect data was a questionnzire. It was administered afier the
post-test to both the control and the experimental group at the end of the experiment.
According 1o Cohen et al. (2007), a questionnaire is used for collecting survey information so
that it can provide data and can be administered without the presence of the researcher. The
questionnaire was directly administered to the learners. Ary et al. (2002) suggests that it is
advantageous to directly administer questionnaires because one gets a high response rate; costs
are also low because the rescarcher is available to provide assistance. Even though a
questionnaire can be administered in the absence of the researcher, as stated by Cohen et al.
(2007), in this case, the researcher was available to provide assistance, as suggested by Ary et
al. (2002).

The questionnaire covered the intreductory remarks about the research, the objective of
the study and the information on the rights of the participants to withdraw or not complete the

particular items in the questionnaire (informed consent). The second part of the questionnaire
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covered the demographic information of the participants, the third part was on the opinions of
the participants on the use of computers, the other part was on how the participants view the
use of computers in teaching and lastly it covered the information on ownership of various ICT
tools and gadgets by parents at home. The sections on the opinions and views of the

participants were responded to by cither positive or negative (Agree or Disagree) statements,

3.6 Instrument Validity

Students’ achievement tests were assessment by examination and testing professionals
in the department of Agricultural Economics, Education and Extension (AEE). The
professionals assessed the instrument’s coverage of the objectives in the syllabus, the
understandability of test items formulated, and objectivity of the items. The specialists were
also asked to assess the modified likert-type survey instrument to establish the adequacy of the
instrument in gathering data from leamers about the technology used. Suggestions gathered

from the agricultural education specialists were used to modify the items for gathering data.

3.7  Instrument relinbility

The test was administered to a standerd five pupil at Boitumelo Primary School in
Scbele as pilot test. The results obtained from the pilot study were used to modify the tests and
the materials prepared for teaching. Some pictures were added as a result of the pilot study.
The outcomes of the pilot study made the researcher to change the type of questions which
were initially formulated in the questionnaire. A Cronbalch’s alpha was computed and its value
was 0.89 on an attitude scale and mean for the test score administered was 75%. Based on

these results, the instruments were found to be suitable for data collection in line with Gay and

Airasian (2002).
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3.8 Data analysis

The researcher’s personal computer was used to analyse statistical data. Statistical
procedures employed were selected from the latest version of the Statistical Package for Social
Sciences, Version 21 (SPSS, Version 21). Statistical analysis plan is as follows.
Objective 1

To describe the demographic characteristics of the pupils involved in the study. This
objective was analysed using the descriptive statistics such us frequencies, percentages, mean
and standard deviation. The SPSS version 21 was used for analyses.
Objective 2

To determine the effect of the computer aided instruction an the performance of pupils
in primary Agriculture.
This objective was analysed using paired t-test to separate the means based on the test pre-test
und post test scores.
Objective 3

To determine if gender has an effect on the performance of pupils in agriculture when
using the computer aided instructional method. In analysing this objective, the mean separation
technique using the independent T-test was used 1o compare the means of the post test scores
in Agriculture and gender of the primary pupils who were in the experimental group in this
study.

Objective 4

To establish if there is a relationship between the pupils’ attitudes to computer aided
instructional method and performance in Agriculture. This objective was analysed using the
Pearson correlations to find if there is a relationship between the pupils® attitudes towards

computer aided instructional method and performance in Agriculture.
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Objective 5
To determine if accessibility and frequency of use of computers at home/school affects
performance of pupils in Agriculure, In analysing this objective, the mean separation

technique of using onc way analysis of variance was used.

3.9  Ethical Considerations

The researcher obtained permission from the Ministry of Education and Skills
Development to conduct the study in the selected primary schools. The permission in the form
of a letter was issued by the Gaborone regional education office which was the custodian of the
schools involved in the study. A letter was also written to schools involved in the study and
parents of children were involved to get their consent for their children to be part of the study.
Both parents and children were informed about the importance of the study, likely outcomes of
the study as well as the psychological risks in the procedures. The parents were also made
aware that the children’s invelvement in such a study was voluntary and should they feel like
withdrawing from the study, they were free. Stakeholders were assured of the confidentiality of
the data gathered from schools participating in the study and its usefulness in the education

system of Botswana (Ary et al., 2002).
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CHAPTER 4

RESULTS

4.1 Chapter Overview

The main aim of this study is to determine the effect of computer aided instructional
(CAl} method on the performance of standard five pupils at Kgafelz Pramary School in
Agriculture, This chapter presented the analysis of results and interpretations. Simple
descriptive statistics in the form of frequencies and percentages were used. Other statistics used
were Analysis of Variance (ANOVA) to compare means, and Pearson correlation values to
establish relationships. The frequencies and percentages were used to describe the
demographic information for pupils who participated in the study responding to objective # 1.
To test the null hypotheses formulated in chapter one at 0.05 alpha levels, the paired T-test,
independent T-test, and Pearson correlations were calculated. In addition, a one way ANOVA
was used to respond to the second objective to compare means on the experimental post-test
scores and frequency of use of computers at school. Means and standard deviations were used
to compute the attitudes of pupils towards the use of CAI in leaming Agriculture in schools.
The purpose of this experimental investigation was to determine the influence of a computer
aided instructional method on the performance of primary school children in Agriculture. The
specific objectives include:
1. To describe the demographic chamcteristics of the pupils involved in the study.
2. To determine the cffect of the computer gided instruction on the performance of pupils in

primary Agriculture,

3. To determine if gender has an effect on the performance of pupils in Agriculture when using

the computer aided instructional method.
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4. To establish if there is a relationship between the pupils’ attitudes to computer aided
instructional method and performance in Agriculture.
3. To determine if accessibility or frequency of computer usage at home/school affects
performance of pupils in Agriculture,
The null hypotheses tested in the study are as follows:
Hypothesis |
Computer aided instructional method does not significantly influence students’ performance in
Agriculture.
Hypothesis 2
Gender has no significant influence on the effect of computer aided instructional method on
students' performance in Agriculture.
Hypothesis 3
There is no significant relationship between students’ attitudes to computer aided instructional
method and performance in Agriculture.
Hypothesis 4
Accessibility or frequency of computer usage by pupils at home/school does not significantly
affect their performance in Agriculture.

The results of a pilot test conducted at Boitumelo were also presented in this chapter. These
results were used to compare the performance in the two schools so as to inform stakeholders
on the role and importance of computer aided instructions. Perceptions of the teachers toward

the CAl for the two schools were also compared.
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4.2 Results Presentation
4.2.1 Objective 1: Analysis of Students® Demographic Information

Tables 1 and 2 presented the demographic information for pupils from two primary
schools which participated in the study to answer objective number 1 on personal
characteristics. The results showed that in total, there were 22 from Boitumelo Primary School
which participated in the piloting and 81 pupils from Kgafela Primary School which were used
in the final study. The tables also showed that in total, there were 59 boys and 44 girls involved
in this quasi- experimental research study. Boitumelo was used in the experiment for trial and
testing the technology, while Kgafela Primary School was used in the final study.

Table 1 showed the personal demographic characteristics of children from Boitumelo
Primary School, identified as school (pilot school). The results showed that close to 55% of the
children who participated in the pilot study were in the treatment group while 45% were in the
control group. At least 59% of the children in the piloting were boys and 41% were girls.
05.45% of the children were in the age range of 10 to 13 years old and 59% of the children did
not sttend pre-school. The children studied in this school were also asked to indicate whether
or not their parents or guardians had computers, video games or cell phones at home, 55% of
the children indicated either parents or relatives with computers at home, 63.64% of the
children indicated the non-availability of video gomes. 86.36% of the children indicated
ownership of cell phones by parents and/or relatives. The results showed that parents of
children in the pilot school (Boitumelo Primary School} were technology compliant and

therefore implying that children studied should be assumed to be aware of technology usage.
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Table 1: Demographic Charncteristics of Pilot School

Characteristics Variables Frequency Percentape (%)
Pupils Control group 10 45.45
Treatment group 12 54.55
Gender B?ys " phot
Girls 9 40.91
<10 Years old 1 4.55
Age in years 10-13 Years old 21 95.45
213 years old 0 0
Yes 9 40.91
Attend
cnded pre-school No 13 59.09
Yes 12 54.55
Wit
Yith computers at home No 10 45.45
3 o e ; Yes 8 36.36
Aviilability of video games at home No 14 63.64
Yes 19 86.36
Parents or relatives with cell phones No 3 13.64

Table 2 presents the demographic information for pupils at Kgafela Primary Schools which
participated in the final quasi-experimental study. The results in Table 3 answered objective #
1 of the study 1o describe the personal characteristics of pupils who participated in the nctual
study in terms of their gender, age, parental computer ownership, videos, phones and usage.
The results showed that in total, there were 81 primary school pupils involved in the actual
experimental research study; 46 boys and 35 girls. Table 2 also showed that 51% of the
children at Kgafela Primary School participated in the contrel group while 49% children were
in the treatment group. Approximately, fifty- seven (56.79%) of the children were males and
forty-three percent (43.21%) were females; ninety eight percent ( 97.53%) were in the age

range between 10 to 13 years old and more than half (55.56 %) of the children in the study did
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not attend pre-school prior to enrolling at Kgafela Primary School. The children studied were
also asked to indicate whether or not parents or guardians had computers, video games or cell
phones at home. Fifty three percent (53.09%) of the children as shown in Table 2 indicated
non- availability of computers at home by their parents, two-thirds (66.67%) indicated
availability of video games and approximately eighty two percent (81.48 %) of the children
indicated parental or relatives’ ownership of cell phones or mobile phones. The fact that the
proportion of parents as indicated by children who owned compulers at home (46.91%) was
smaller than the percentage of children who indicated that their parents had no computers
(53.09%) may not be implying that children would be positive nor negative about computer
usage in school.

The conclusions drawn from the demographic characteristics of the pupils in this
experiment are therefore that gencrally, parents and guardians of these children are technology
compliant. The majority of the parents had mobile phones; this showed that they were positive
about technology in their homes. The second conclusion drawn from this, regarding children,
would be that majority of the children were likely to be enthusiastic and early adopters of the
different technologies owned by parents, including the intemet for communication, video
games for their entertainment and leaming of some sort. Thus, parents of this nature would
always hope that access to technology may help to improve their children's educational
prospects, although many may be unsure of how to guide their children towards valuable
technologies, and may be concerned about some online technologies. In schools, pupils
increasingly rely on online educational resources and the internet for the existence of the
different technologies (Livingstone and Bober, n.d.). Both the piloting and the final study

showed that parents and guardians were technology compliant, thus positive about the use of

technology.
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Table 2: Demographic Characteristics of Experimental School (N=8§1)

Characteristics Variable Frequency Percentage (%)
Pupils Control 41 50.62
Treatment 40 49.38
Gender Bt.)ys 46 56.79
Girls 35 43.2
<10 Years old 1 1.23
Age in years 10-13 Years old 79 97.53
213 years old 1 1.23
Yes 36 44.44
Attended
ended pre-school No 45 55.56
Yes 38 46.91
Vi
With computers at home No 43 53.09
. : ‘ Yes 54 66.67
Availability of video games at home No 27 3333
Yes 66 B1.48
Parents or relatives with cell phones No 5 18.52

4.2.2 Objective 2: Effect of computer aided instruction on performance
In an effort to address objective 2 of the study, four hypotheses were formulated which

guided the researcher on the effects that the computer aided instruction (CAI) has on
performance of pupils in Agriculture, The results on each of the hypotheses tested are

presented as follows;

Hypothesis 1: Computer aided instructional method does not significantly influence

students’ performance in Agriculture
In testing this hypothesis, the mean separation technique using the paired T-test was
used to compare the means for the pre-test and post-test scores in an attainment test for

agriculture administered to the primary school standard five pupils who were in the
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experimental group in the study. Table 3 presents the means for the pre-test and post-lest
scores for the Agriculture test given to standard five pupils at Kgafela Primary School who
were in the experimental group of the study. The mean separation technique used the paired
sample T- test to compare the means of scores obtained from two tests given to the group. The
results showed that the observed mean difference was -12.12500 and since the value of tis -
5.008 at P<0.005, the mean difference {-12.12500) between the pre-test sores obtained from the
pre- test and the post-test scores from an attainment test given to the experimental group was
therefore statistically significant. As shown in Table 3, statistical sigmificance of 0.000, which
is less than 0.05 as set out in the experiment, means that hypothesis # | was therefore rejected.
Therefore, it can be inferred that the CAI method of teaching had an effect on the performance
of pupils in Agriculiure.

Table 3: Paired sample T-test for the experimental pre-test and post test scores

95% confidence

Std. Error interval Sig.(2-
Parameter Mean SD t df g
mean tailed)
Lower Upper
Pretest-post- 15 osp0 1531245 242111 -17.02216  -722784 -5008 39  0.000

test

Hypothesis 2: Gender has no significant influence on the cffect of computer aided
instructional method on students’ performance in Agriculture.

In testing this hypothesis the mean separation technique using the independent T-test
was used to compare the means of boys and girls on the post-test scores of the primary pupils
who were in the experimental group in this study. Table 4 shows the outcome of the mean
separation technique using independent T-test to compare participants’ gender and
performance to find out if gender affects performance. The results showed that the observed

mean difference in performance between the boys and girls was 1.54731. Based on these
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results, the value of t, which is 0.233, was not statistically significant (which is greater than
0.05) as set, and implied that the hypothesis was therefore not rejected. Based on the results, it
can therefore be inferred that gender did not have any cffect on the performance of pupils in
Agriculture. This means that both boys and girls had an equal amount of contribution to the

performance mean of pupils in Agriculture.

Table 4: Independent sample T-test for the experimental post test scores and gender

Levene® test

for equality of t-test for equality of means
variances

Parameter
95% confidence interval of

Menn SD errar
the diff
F Sig t df Sig difference difF ie difference
lower upper
Post-test equal
variances not 1.507 0227 0233 38 0817 1.54731 6.62862  -11.87162 14.96625

assumed

Hypothesis 3. There is no significant relationship between students® attitudes to computer
nided instructional method and performance in Agriculture.

In testing the hypothesis 3, the Pearson correlations were used 1o establish the
relationship between the pupils’ attitudes towards CAI method and performance in Agriculture.
Table 5 presents the results of the relationship between pupils' attitudes towards CAI and their
performance. The Pearson correlations were used to relate pupils’ attitudes towards computer
pided instruction and performance. The Pearson correlation gave an r = 0,101 which was a
weak positive correlation, indicating that for a single unit of increase in attitude there was an
equal single unit of increase in students” performance in Agriculture. The results can be
interpreted to indicate that there was a weak, positive relationship between pupils’ attitudes

towards CAI and performance in the subject.
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Table 5; Relationship between the pupils® attitudes towards computer aided instruction

and performance

Post-test Attitudes

Parameter Pearson correlation

1 0.101
Significance 0.535

Post-test
OStEleg N 40 40

Hypothesis 4: Accessibility or frequency of computer usage by pupils at home/school does
not significantly affect their performance in Agriculture.

In testing hypothesis 4 the separation technique, using one way analysis of variance
(ANOVA) was used to find out if frequency of use of computers either at home or school had
an effect on the performance of pupils in Agriculture. Table 6 shows the outcome of a mean
separation technique where a one way ANOVA was computed to compare participants’
frequency of use of computers at home and performance in Agriculture. The analysis was
conducted to find out if frequency of use of computers at home affects performance of pupils
in Agriculture at school. The results in Table 6 showed that the observed mean difference in
performance for frequency of usc of computers ot home was not significantly different. The
value of F, which is 0.12, was not statistically significant since the computed statistical
significance was found to be greater than 0.05, thus implying that the hypothesis was not
rejected. One can therefore conclude that the frequency of use of computers by the pupils at
home does not necessarily affect the performance of pupils in Agriculture through the use of a
computer aided instruction at school. This means that the pupils may have been frequently
using computers like playing computer games, using face book and twitter at home, not
necessarily for academic purposes but for other purposes, and this does not help to improve

pupils® performance. The use of computers at home does not necessarily guarntee one that

he/she will use the knowledge and skills to pass at school.
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Table 6: One way analysis of variance (ANOVA) for the experimental post test scores and

frequency of use computers at home

Parameter Sum of squares df Mean square  F  sipnificance
Between groups 10.744 2 5.372

Within groups 16333.631 37 441.449 s 0.988
Total 16344.375 39

Table 7 shows the mean separation technique by using one way ANOVA to compare
participants’ frequency of use of computers at school and performance. The analysis was
conducted to find out if frequency of use of technology at school affects performance. The
results showed that the observed mean difference in pupils’ performance for frequency of use
at school was not significantly different. The computed value of F, which is -0.814, was not
statistically significant and found to be greater than 0.05; thus, the hypothesis was therefore not
rejected. Based on these results, it can be inferred that the frequency of use of computers by the
primary school pupils at school does not in any way affect the performance of pupils in
Agriculture through the use of a computer aided instruction. The result therefore informed the
study that the fact that the pupils may have been frequently using computers at schoel and not
necessarily for academic purposes has not helped them to improve performance in school in
Agriculture lesson.

Table 7: One way analysis of variance (ANOVA) for the experimental post-test scores and

frequency of use of computers at school

Parameter Sum of squares df Meansquare F  Significance
Between groups 688.868 2 344.434 0.814 0.451
Within groups 15655.507 37 423.122 ) )

Total 16344.375 39
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43  Summary of the Findings

The purpose of this study was to determine the effect of computer aided instructional
method on the performance of primary pupils in Agriculture. This study was motivated by the
fact that students were not performing well in Agriculture in the overall primary school leaving
examinations compared to other examinable subjects in Botswana. Based on this background,
the problem statement addresses the following questions: Does using technology in teaching
Agriculture Science improve pupils’ performance in primary schools? Does classroom
instructional method matter in primary schools? Furthermore, will the primary school pupils in
Botswana improve when taught using technology than those taught using the traditional
classroom instructional methods? It was the nature of these questions that prompted this study.
The following hypotheses were tested:
Hypothesis 1. Computer aided instructional method does not significantly influence students’
performance in Agriculture.
Hypothesis 2. Gender has no significant influence on the effect of computer aided instructional
method on students’ performance in Agriculture.
Hypothesis 3. There is no significant relationship between students’ attitudes to computer
aided instructional method and performance in Agriculture.
Hypothesis 4. Accessibility or frequency of computer usage by pupils et home/school does not
significantly affect their performance in Agriculture.
Data were collected through the use of a researcher prepared test instrument to assess pupils’
achievement on the topics taught using different methods in the classroom. The test items were
constructed specifically for this study from agriculture topics taught to pupils. The tests were
written by the two groups and marked by the rescarcher using a marking key provided. Marks
obtained from this test were used in the study as data set. At the end of the experiment, pupils

were asked to complete an aptitude test based questionnaire to gather their views and opinions
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regarding technology in classroom teachings. The data collected were then coded and entered
into the social science statistical package (SPSS version 21) for analysis. The data were
analysed using paired T-test, independent T-test, Pearson correlation and one way analysis of
variance. The results revealed that the mean difference for the pre-test and post-test scores was
highly significant for the computer aided instructional method as compared to the traditional
instructional method, However there was no significant difference on gender and performance.
There was also a weak positive relationship between the pupils attitudes and performance in

Agriculture.
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CHAPTERS

DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS

5.1 Chapter overview

The main aim of this study is to determine the effect of computer aided instructional
method on the performance of primary school pupils at Kgafela in Agriculture. This chapter
focuses on the discussions of the results, summary, conclusion and recommendations. The
discussions were based on the following hypotheses:
Hy 1: Computer aided instructional method does not significantly influence students’
performance in Agriculture.
Hj 2: Gender has no significant influence on the effect of computer nided instructional method
on students’ performance in Agriculture.
Hp 3: There is no significant relationship between students’ attitudes to computer aided
instructional method and performance in Agriculture.
Hp 4: Accessibility or frequency of computer usage by pupils at home/school does not

significantly affect their performance in Agriculture.

5.2  Discussion of Results

Generally, the study has revealed that the computer aided instructional method had an
effect on the performance of pupils in primary Agriculture in Botswana. The findings revealed
that the mean difference for the pre-test and post-test scores for the pupils in the experimental
group is significant, showing that the computer aided instructional method had an effect on the
performance of the pupils. This is consistent with the findings of Sharnideh (2011), Iravani and
Delfechresh (2011) and Mahmood and Mirza (2012) that computer aided instruction improved

students’ achievement in national education in Jordanian schools, and had an effect on science
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achievement of higher primary students of Ahwaz City in Iran and also that computer aided
instruction had an effect in Urdu language for secondary school students in science.
respectively. On the other hand, Schoemaker (2013) asserted that computer aided instructional
method did not have any significant effect on students’ achievement but low achieving students

developed a positive attitude.

5.2.1 Gender and performance

The gender factor does not have an effect on the performance of pupils in Agriculture
when using the computer aided instructional method. The results revealed that both boys and
girls performed equally on the post-test scores in primary Agriculture. In this study, it was
observed that there was no significant mean difference between boys and girls in terms of
performance in Agriculture when using the computer aided instructional method. This is in line
with the findings of Iravani and Delfechresh (2011) and Sharaideh (2011) that both boys and
girls were equally affected by the computer aided instruction. Hence, gender factor does not
have an cffect on the performance of pupils. However, these findings differ with what Wintz
(2009} found, that female students recorded significant results than the male students. [n
addition, in a study by Leder and Vale (2004), girls were found to view the computer based
lessans less favourable than boys. On the other hand, boys believed that computers contributed

to their experiencing pleasure in lessons, thereby making Mathematics relevant to them.

522 Pupils’ Attitudes and Performance

There is a weak positive correlation between the pupils” atitudes towards the computer
aided instruction and performance. The Pearson correlation was r = 0.101, indicating th=t for a
singcnmhofinamscinmimdc,mmwasmoqm]singlcunhnfinminpafm
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performance can be much attributed to the pupils’ attitudes towards the computer aided
instructional method. The findings are in line with Ray et al. (1999) and Baser (2013) who
reported that when students were taught some courses using the computer aided instructional
method, there were posilive attitudes which were also associated with improved performance.
These results therefore showed that when pupils are exposed to learning using ICT gadgets like

computer, performance improves along with a change of attitude towards the instructional

method.

S.2.3  Accessibility or frequency of use of computers at home and performance

The study has also revealed that accessibility to computers or frequent use of computers
by pupils at home and school did not have any significant mean difference with performance.
This therefore shows that when pupils use computers at home or school it does not necessarily
mean that they are engaged in academic pursvits that will help them improve their
performance. The same results have also been reported by other authors such as Padma and
Vidyhageethn (2012) who asserted that pupils who owned computers at home performed better
than those pupils without computers. This shows that when pupils use computers at home they

may not be using them for entertainment purposes but for academic purpose which help them

to improve their performance,

53  Conclusions drawn from the study

This study's intention was to determine the effect of the computer aided instruction on
the performence of pupils in Agriculture. The findings have revealed that computer aided
instructional method had an effect on the performance of primary pupils in Agriculture. It has
also shown that when used to teach pupils in Agriculture, the computer aided instructional

method enbances academic performance. Gender fuctor has also been scen not to affect
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performance of pupils in Agriculture through the use of the computer aided instructional
method. Both boys and girls were equally affected by the computer aided instructional method
when used 1o teach Agriculture. A weak positive relationship between the pupils' attitudes and
performance was also noticed, emphasizing that those attitudes did not strongly affect the
performance of pupils in Agriculture. Accessibility to computers or frequent use of computers
by pupils at home and school was also found not to have an effect on the performance of pupils
in Agriculture. This shows that when pupils interact with computers either at home or school
they were not necessarily using it for academic purposes, which might have improved their
performance in agriculture but other activities like watching videos, playing pames and

chatting with others.

54 Recommendations

The following recommendations have been made based on the findings of this study.

i. That, a comprehensive experiment be conducted to cover more than two schools in different
regions of Botswana. In addition to this recommendation, students should be encouraged to
spend more time, use and practice test items prior to testing through the computer nided
instructional method.

ii. The results of this study revealed that training and encourngement of teachers to use
different computer aided instructional methods was crucial for the improvement of
performance of pupils. Teachers’ education becomes crucial to put them at an advanced level
of their students in the classroom who are using technology daily through internet cafes.

iii. Other studies should be conducted to investigate the effect of different computer aided
instructional methods on agriculture at junior and senior secondary school education levels.

iv. Technology infrastructure development in schools needs to be improved to give children an

opportunity to learn how to use it at an early age.
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v. Learning with computers should start at an carly age so as to increase attitudes of young

learners to the different computer nided instructional methods,
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APPENDICES

APPENDIX A
PRIMARY AGRICULTURE PRE-TEST

STANDARD FIVE
TIME: 25 MINUTES
MARKS: 20

NAME OF STUDENT CLASS:

INSTRUCTIONS
= Answer all the questions
e Circle the letter for the correct answer of each question

e Use a pencil to write the answers

1. means those things that make up the soil..
A. Formation of the soil B. constituent of the soil
C. fertility of the soil D. structure of soil

2. When rocks brenk down because of force or pressure applied to them is

called
A. physical weathering B. biological weathering
C. chemical weathering D. geographical weathering

3. The ability of the soil to give plant enough food so that they can grow well is called

?

A. soil fertility B. soil constituents

C. soil structure D. soil fonnation
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4. Which is a disadvantage of using modern biotechnology in agriculture?

A. genetically modified seeds are expensive

B. improved crops and livestock yiclds

C. possible to engineer crops and livestock for specific purposes

D. increased crop and livestock production

5. Which one of the following is an example of artificial fertilizer?

A. urea B. compost

C. green manure D. kraal manure

6. Soil is important in agriculture because;

A. it supplies plants with nutrients B. it is source of water for plants
C. it gives the plants the green colour D. it destroys microorganisms

7. Which of the following was developed in Botswana?

A. Ripper B. Binder

C. Disc harrow D. Sebele planter

8. Use the illustration to answer the question.

Tshepho collected a dry sample of soil from the school garden and put it in the jer. She then

added water to the jar until it is almost full and used a rod to stir for a minute. She allowed the

jar to stand for least 20 minutes then made some observation as shown in the drawing.



Inorganic matter

Which soil constituent is labelled at X?

A. water B. organic matter

C. air D. mineral matter

9. The followings are living things which cause the rocks to break and form soil except
A. cattle B. tree

C. elephant D. water

10. The followings are ways of increasing soil fertility except

A. adding artificial fertilizer B. adding kraal manure

C. adding compost manure D. adding soil manure

11. The use of farm implements can damage the environment by;

A. causing soil erosion B. aerating the soil

C. finishing nutrients from the soil D. finishing the water from the soil
12. What are agricultural implements?

A. small devices which are hand operated

B. equipment that are drawn by tractors and animals

C. equipment that need fuel

D. devices that do not have moving parts
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13. Which one of the following is not a soil constituent?
A. air B. water
C. iron matter D. inorganic matter
14. Which of the following is not an inorganic fertilizer?
A. Superphosphate B. Urea
C. Compost D. Limestone ammonium nitrate
15. Which of the following is an agricultural implement?
A. Spade B. Planter
C. Tractor D. Rake
16. Organic matter makes how much percentage in a soil?
A. 5% B. 10%
C.25% D. 45%

17. Which of the following is not a form of physicel weathering of rocks?

A. freezing water B. running water
C. burrowing animals’ D. temperature changes

18. Soil is formed from?

A. Rocks B. Acid rain
C. Nitrogen D. Carbon
19. What is biotechnology?

A. application of physical sciences to solving agricultural problems
B, genetically modified food substances
C. manipulating organisms to produce new genetic materin]

D. Using biological organisms to make or modify products



20. A proper care of farm implement is by

A. loosening the tight parts such as bolts and nuts
B. cleaning them afier use
C. mounting them to the tractors

D. leaving them in the field afier farm operations
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APPENDIX B

PRIMARY AGRICULTURE POST-TEST
STANDARD FIVE
TIME: 25 MINUTES
MARKS: 20

NAME OF STUDENT CLASS:

INSTRUCTIONS

® Answer all the questions

e Circle the letter for the correct answer of each question

e Use a pencil to write the answers
1. Soil is formed from?
A. Rocks B. Acid rain
C. Nitrogen D. Carbon
2. Which of the following is not an inorganic fertilizer?
A. Superphosphate B. Urea
C. Compost D. Limestone ammonium nitrate
3. Which of the following is an agricultural implement?

A. Spade B. Planter
C. Tractor D. Rake

4. Which of the following was developed in Botswana?

A. Ripper B. Binder

C. Disc harrow D. Sebele planter



5. What are agricultural implements?

A. Small devices which are hand operated

B. Equipment that are drawn by tractors and animals

C. Equipment that need fuel

D. Devices that do not have moving parts

6. What is biotechnology?

A. Application of physical sciences to solving agricultural problems
B. Genetically modified food substances

C. Manipulating organisms to produce new genetic material

D. Using biological organisms to make or modify products

7. Which is a disadvantage of using modern biotechnology in agriculture?
A. Genetically modified seeds are expensive

B. Improved crops and livestock yields

C. Possible to engineer crops and livestock for specific purposes

D. Increased crop and livestock production

8. A proper care of farm implement is by

A. Loosening the tight parts such as bolts and nuts
B. Cleaning them after use

C. Mounting them to the tractors

D. Leaving them in the field afier farm operations

9. Which of the following is not a form of physical weathering of rocks?

A. Freezing water B. Running water

C. Burrowing animals

D, Temperature changes
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10. Organic matter makes how much percentage in a soil?

A. 5% B.10%

C. 25% D.45%

11. Soil is important in agriculture because;

A. It supplies plants with nutrients B. It is source of water for plants

C. It gives the plants the green colour D. It destroys microorganisms

12. The use of farm implements can damage the environment by;

A. Causing soil erosion B. Aerating the soil

C. Finishing nutrients from the soil D. Finishing the water from the soil

13. Use the illustration to answer the question.

Tshepho collected a dry sample of soil from the school garden and put it in the jar. She then
added water to the jar until it is almost full and used a rod to stir for a minute. She allowed the

jar to stand for least 20 minutes then made some observation as shown in the drawing.

Inorganic matter

Which soil constituent is labelled at X?

A. Water B. Organic matter

C. Air D. Mineral matter
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14, The following are living things which cause the rocks to break and form soil cxcept
A. Caule B. Tree
C. Elephant D. Water
I5. The ability of the soil to give plant enough food so that they can grow well is called

s

A. Soil fertility B. Soil constituents
C. Soil structure D. Soil formation

16. Which one of the following is an example of artificial fertilizer?

A. Urca B. Compost

C. Green manure D. Kraal manure

17. means those things that make up the soil.

A. Formation of the soil B. Constituent of the soil

C. Fentility of the soil D. Structure of soil

18. The following are ways of increasing soil fertility except ?
A. Adding artificial fertilizer B. Adding kraal manure

C. Adding compost manure D. Adding soil manure

19. When rocks break down because of force or pressure applied to them is

called ?

A. Physical weathering B. Biological weathering

C. Chemical weathering D. Geographical weathering

20. Which one of the following is net 2 soil constituent?

A. Air B. Water

C. Iron matter D. Inorganic matter
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APPENDIX C

Questionnaire
Effects of computer assisted instruction on the performance of pupils in Agriculture
You are invited to participate in this survey. The survey is part of the Quasi experimental study
on cffects of computer assisted teaching method on pupils’ performance in Agriculture.
Your participation in this study is completely voluntary. There are no foresecable risks
associated with this project. However, if you feel uncomfortable answering any questions, you
can withdraw from the Survey at any point. Your opinions are very important to the project.
Your responses will be strictly confidential and data from this research will be reported only in
the aggregate. Your information will be coded and will remain confidential. If you have
questions a1 any time about the survey or the procedures you may contact me at the following;
cell 716771 58/73502640.cmail:scbesod@yahoo.com.
Thank you very much for your time and support
PART 1.

Tell us about yourself.

1. What is the name of your school?

2. Are you a boy or girl? Boy

Girl

3. How old are you?

4. Did you attend preschool? Yes

No
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Part 2:
Pupils’ opinions about using computers

Indicate your level of agreement with statements listed

Scale: 1= Disagree

2= Agree
5. I feel excited when using computers 1 2
6. ComPuters make lessons more fun for me ] 2
7. Computers make lessons more interesting for me I 2
8. Computers make me understand more things taught 1 2
9. Leaming with computers improved my skills 1 2
10.  Computers make me like agriculture 1 2
11.  1like leaming agricuiture using computers ] 2
12.  Compulers are important to me 1 2

Every day ] 1-2 days/ | Never
week

13. [ use a computer at home
(4. Iuseacomputer at School
15.  Iuse a computer at some other places
I often use computers to
16.  Look up things for sports
17.  Find music ] like
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18. Find out about other activities of interests

19. Chat with friends on line

20. Read email

21.  Send instant message to friends

Do your parents or relatives have

Computer at home Yes No
Video games Yes No
Cell phone Yes No

Thank You!!
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INFORMED CONSENT LETTER
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Privaie llag 14
Framcistown
I8 Fobmuary 2013
De-:P-mlu'Gu-rdun.
Ilm--ml:nlmlhel)q-nnmgnltkmlmmllhmmcglkku.-bunnmlhlm.luu
Conqedamm.lmmdmmsmmmﬁﬂc:nnrc N midedd inst m.‘:
tqlhepufmnfnu.lm.inn\mﬂlm.. I request permission lhr)uurchudtnpan.iupng

in the projert.

The stixly involves your child keaming agnculnue concepis through the use of a Fol ko wed
wriliag an achievernent tost o ¢stablinh the influcnce of compruter mided daﬂmnmlnunaahxu The I:hz
will by mnd.-;n;d hy he I -nl. l‘!h. ination Counci} {DEC) as the highest bondy of education with
-, on oducational scsting in mmy.ﬂlcdﬂhiwilllhnbeulunlmampl:hlh—m
questionnaine that will solics ﬂuirvia-mgndh. the use of iechnology in lemrming

The project will be pl 4 10 the participating chikd to underytand, and your child will participale only
ifhs or sha is willing 1o do s Please be informed that, § and the roscarch supervisor of this progect will
have access w0 information o your chikd At the canclusion af the study, children®s rospatecs will be

The infonnatson that will be releaned will be the final findings of 1he study snd on relovant stakcholders
ks the Ministry of Educstion and Siilia Devabopment (MoESD), Dotswana llcge of Agrichhure,
participating schools and s of the th will be fernistrext with such infismation

Mmh-emqmummhﬂMpMMlmamlmn
TI6T? 1SR/TI 502640 ema 2y

uﬂ'molelmlmuit.khkhi;hc;bw.
Mpmlhulﬂnmmgoﬂwmpmm.uzmwwunlﬁmuwfnfmmlybé
Whlhcchﬂdtnmmlﬂﬂmlncﬂdﬁmafpnﬂkipnin.lnlhcllndy

Suwcrely, :
Ciraducne snskany P’ o G VAT
Iwohepss Sebwsar (Afr) Snlu_u- Levturer

I Fapminll

il:mcbesad 2 yahoo com or my reacarch BperyEsar

e s e

i St N

o




Graduate Srudies
Program Coordinator BCA

This page to be signed and retumed to school

Please mdicate below by checking the statement and signing to show particrpation in the study Pleasc
rclumth:sngmdldz:rinwthcm\'c!opcu\dgi\t)mrchildlo}nnditmmctcadmusdmol Keop a
copy of the signed letier for vour records.

[Child] T agree /de not agree to panicipate m Dichepi Scbeso’s study on effects of computer aided
instructianal method on the performanss of students in agriculturc

[Parent/Guardian) [ grant/ do not grant permission for my child to participate in Dichepi Sebeso's study
on cffects of computer aided mstructional method on the performance of students m agnculture

Signature of Parent/Guardian Printed Parent/Guardian Name

Printed Name of Child Date

I Page2of2
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APPENDIX E

REQUEST TO CONDUCT RESEARCH

Privaie Bag 24
Francistown
18 Febwuary 2013
The Regronal Fducxtion Darecior
P.O.Box 199
Mochaxdi
Detr S/ Madam,

REQUEST FOR PERMISSION TO CONDUCT A RESEARCH STUIDY.

The purpose of this comraspondence is 1o ask your office 10 grant me permission to
wr,mamw&nudyuu:oﬂh:pmy:hoohmmkmﬂ:mﬂyhnmdu
mvestigating the Effects of Compacer Assisted Teackmy hethad on Stdepsrs Performance in
Agriculture. This is planned o be a quasi-experiments) igvestigation whick will invohve
stadents trying compters in Jerrping agricubure muterisly hence our request ta uze Kgafels
Primary School in your region which corrently has the computer facility.

| am arrently paming my Maner of Science degree studies in Agricuhuml
Eﬁmnm&:ﬂqenfm 1 bope to conplete the programme in May
2013 arxd vow to share the resutts of the study with your office. Eaclosed in is 8 copy of betzer
froze the Ministry of Educatiom and Skills Development (MoESD) which gramted me the
permission o conduct the stidy upon obtaining the further approval from your office. The
intended duration of Lhe sthxdy is seven months

Tianking you in sdvance
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APPENDIX F

PERMISSION TO CONDUCT RESEARCH

TSLATINAL: Wiy A MR IRY (8 P AT RN
TH IR 1% THUTTTD DD AMDALN IR IN VL LI UEY]
FAL MY MRILAIL BALG s
LAY,

REFURLM OF BITIW ANA
REFERENCE 1 E1/20/2 XXX (8) 23™ Februar 2013
Scheso Dichepi
Dotswana Collepe of Agriculture
P Bag 0M27

This senves o grant you parmisdon 10 conduct your sty in the samplcd areas in aswana
to address the fullowing rescarch objectives/guestions Aopic:

Effects O A Compuler Assisted Irstituilonal Methad (In Siudents’ Perfarmance In
Agriculiores A Quasi Experimental Siudy.

I is uf poamount Importance to scch Assent and Consent frean the Depariment of Iasic
Education, School 1{eads, Teachors, Sawdents and Parents of Kyafels and Notwane I'nmany
School that you are going o collest data rom.  Inteniow/administration of guedionnaires
to siudents should be done in e aftomoon o svoid sidents mtissing kasons. We hope tha
you will cnduct your sty 23 stated in your propowal end that you will adhere w reacarch
cthics. Failure to comply with the sbuve statexd will result in immediate scrmination of the
rescarch pemit. The validity of the permit is from 1% February 2013 1o 31% January
2814,

You are requesied tw submit 2 copy of yeur final report of the study 18 the Ministry of
Education and Skills Develspment, In the Department of Educational [Mannixg and

Researvh Servicns, Dotrmana

‘Thank you

ForT'amancrt Secrctan
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