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ABSTRACT 

This study focuses on examining the use of computer assisted instruction model in 

improving learning of mathematics in Tanzania secondary schools. In particular the 

study assessed the capacity and the efficiency of using computer assisted instruction 

in learning of mathematics.  

Two secondary schools were used in this study namely:- St. Anthonys‟ Secondary 

School  and Kibasila Secondary School. Both of these schools are in Temeke 

District, Dar es salaam. The study comprised 40 students and 4 teachers from St. 

Anthonys‟ Secondary School and 50 students and 3 teachers from Kibasila 

Secondary School. 

The study employs semi-structured interview, questionnaire and observation in 

collecting of data. Results show that, 100% of teachers and 84% of students respond 

that, it is possible to use computer assisted instruction model in teaching and 

learning of mathematics in secondary schools as the model was used. Interview and 

focus group discussion were used to collect students and teaches views on the 

viability of using computer assisted instruction for learning of mathematics. 

Observation was used to view the acceptability and effectiveness of the model to 

teachers and students. 

Both teachers and students indicated that computer assisted instruction model was 

very useful in improving teaching and learning of mathematics in secondary schools. 

If the model is adopted, positive impact on mathematics performance will be 

experienced. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background 

Information and Communication Technology (ICT) is the information management 

tools, applications and services used to produce, distribute, exchange, store and 

process information (Reddi, 2004). Reddi (2004) confirms that ICT is important 

particularly in the context of global development goals, the increasing demand of 

education for all and lack of ability of existing educational systems. The decision to 

use ICT tools in teaching and learning process is important, but there is a need to 

educate teachers and students computer skills which are necessary for effective use 

of such tools. To support teachers and students, education sector started to look at 

ways to use computer technology in improving learning skills (Jones and Jo, 2004).  

In addition, Gesevičienė and Sičiūnienė (2004) report that, as Information 

Technology (IT) growing very fast, recently more and more advanced and various IT 

and devices appropriate for teaching and learning are growing too. Effective use of 

ICT for teaching and learning necessitate careful thoughtfulness of how students‟ 

overall access to technology influence teaching and learning outcome (UNESCO, 

2014). 

According to Aydin (2005) computer technology in the field of education has great 

impact on mathematics compared to other science subjects. This explains how more 

mathematics instructions can be used by computers and can even explain the unseen 

content to be seen using Computer Assisted Instruction (CAI) as the skills to 

motivate students learning habit. However, facilitators do not use computer 
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technology as the tool to change instructive practices in learning rather they sustain 

their traditional practices (Mwalongo, 2012). 

Gambari et al (2014) report that, lately emphasis has shifted from using computers 

for administration, management and other uses to use computer as a medium of 

instruction. In the middle of 1990s Computer Based Education (CBE) as an 

instructional media was an initial stage in learning online and e-learning which 

allows students to access variety of resources. CBE acts as the major step forward in 

education leading to better management for both classroom education and outside 

classroom education (e-learning) (Jones and Jo, 2004). However, the use of 

computers to assist learning process is not commonly used in developing countries. 

Anderson (2008) confirms that combining offline Computer Based Learning (CBL) 

with face-to-face can take place in areas without internet connectivity and is more 

effective than using CBL alone. 

In East African Community (EAC), education is a sector which has been affected by 

dwindling economies and subsequent poverty to political crisis and the long drawn 

out conflicts. EAC member states were eager to embrace technology which is 

potentially an important agent of development. This is because the use of ICT has 

been noted to have positive effect in developed countries (Hennessy et al, 2010). 

According to Hennessy et al. (2010), ICT is referred to particular context on ICT 

provision, policy and teacher factors that support teaching, learning and range of 

activities in education.  

Tanzania Government accords high preference to provision of excellent education to 

all Tanzanians because of its fundamental role in bringing about the nation‟s social 

and economic development (Packer, 2007). The report shows that the critical focus 
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over the coming years will be on quality improvement especially in science, 

mathematics, ICT, language and skill. According to Haddad and Draxler (2002) ICT 

revolution is a revolution in learning, it has been about spotting opportunities and 

engaging people to learn and make use of it. ICT has also transformed available 

technologies, means and methods of studying, the modalities of school operations, 

the manner of investment and expenditure of resources and the way people think 

about what education might be and should do. 

In Tanzania Mainland, Ndawi (1997) report that, the mission of Education For All 

(EFA) was to improve learning environment by providing and promoting quality, 

accessible and equitable education to students of all levels, but the emphasize on 

computer literacy and internet should be included in education curriculum. Moulali 

(2006) posits that, introduction of computer literacy and computer science in 

secondary school curriculum has been seen as an important step forward by the 

Ministry of Education and Vocational Training (MoEVT); as the country demands 

for ICT professionals. Computer as a medium of teaching and learning necessitates 

changes in curriculum and its goal is to allow students to learn, explore, and increase 

ability to assist in acquiring and processing information. 

CAI is a new teaching and learning strategy in which topics taught are well planned, 

written and programmed in a computer and stored in compact disc (CD) whereby it 

can be used at the same time in several computers terminals (Serin, 2011). Gambari 

et al (2014) report that CAI has been the most effective instructional strategy for 

motivating intellectual curiosity, positive attitude, promoting retention ability to 

students and offer sense of enjoyment, therefore students become active in building 

knowledge. 
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1.2 An Overview of Performance in Mathematics 

In 2012, the results of the Programme for International Student Assessment (PISA) 

reports that, large number of lower secondary school students struggle to master 

basic reading and numeracy skills in UNICEF-supported countries (UNICEF, 2009). 

The report concludes that more than half of students assessed failed to attain the 

minimum level of performance in mathematics. Although most countries show some 

improvements since 2009 assessments, learning levels remain low. 

According to Gouba et al (2013), education must start with mathematics. This is 

because science subjects depend on mathematics. In several education systems all 

over the world, basic knowledge in mathematics acquired in lower levels is essential 

for a student to progress to upper classes in secondary school for high learning 

(Rajoo, 2011). Mathematics is used in different institutions such as hospitals, banks, 

at home when cooking, in businesses (lottery), in buildings (engineering) and many 

other areas (Valdez, 2005).  Louangrath (2013)  posits that, in education changes in 

learning depend on stimuli from the environment. This supports the study on 

introducing a means to motivate learning to students in schools specifically 

mathematics.  

There is an outcry among the public about the prevailing status of education. 

Specifically there is a great concern on poor performance in mathematics and 

science subjects (Nambira et al, 2009). Nambira et al (2009) report that, in Namibia 

Mathematics achievement test were conducted to measure learners‟ mastery of 

mathematical competences within the syllabus, 100% of wrong responses obtained 

to all learners from the mathematics basic knowledge topics test. The results show 

that, low performance in mathematics is influenced by the misconception of the 



5 

 

subject as complicated, perception of the subject as intended for certain group of 

people based on gender or intelligence, learners background, undesirable teaching 

approaches/techniques and unavailability of teaching materials. 

Mbugua et al (2012) confirm that school based factors that contribute in poor 

performance in mathematics include methods of teaching, teaching/learning 

materials, effectiveness of mathematics teacher, teachers‟ attitude towards 

mathematics and mathematics teachers‟ workload. Teachers use primitive 

methods/instructions in teaching mathematics using chalk and board, and few 

learning materials available to support learning process. 

Despite the incredible achievement records in enrolment levels (increasing number 

of secondary schools) poor performance in mathematics and other challenges to the 

education sector in Tanzania remain. According to the data collected from the 

National Examinations Council of Tanzania (NECTA) the pass rate for the National 

Form Four Examination in mathematics in 2007, 2008 and 2009 were about 31%, 

24% and 18% respectively (Hamilton et al, 2010). 

The demand for quality secondary education among Tanzanians is still high. 

Tanzanian Government is committed to guarantee the provision of high quality 

mathematics education due to its importance (Kitta, 2004).Issues of poor 

performance in secondary schools and inability of students in science and 

mathematics subjects are addressed in Secondary Education Development 

Programme (SEDP) to reflect the Education Sector Development Programme 

(ESDP) (Woods, 2008). 
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Mathematics helps to describe ideas and relationships drawn from the environment 

and can be used as a tool for improving learning science and technology. Knowledge 

of content is as important for teachers as the knowledge of ways on how to teach the 

content itself. Sumra and Katabaro (2014) confirm that, despite its importance in real 

life knowledge of content to teachers is a major problem in developing countries. 

Researchers posit that Tanzanian teachers are not only lacking techniques for 

teaching but are also lacking quality content knowledge (Mikre, 2011). 

1.3 Use of ICT in Learning Mathematics 

Technology has changed the world in unimaginable ways. Thus education and 

technology can and should progress in reciprocally supportive ways. Introduction of 

ICT in education has been linked to a vision of learning as an individual process 

whereby knowledge emerges from the interaction between student and computer 

(Bottino and Chiappini, 2006). Even though people around the world rely on mobile 

technology, educators and policy-makers have yet to tap its full potential to improve 

learning (Shuler et al, 2012).  

Among various computer techniques which are used in teaching and learning 

process, CAI has been reported to have great impact in learning of mathematics and 

science subjects. Cheung and Slavin (2013) reported that, CAI technology has 

largest effect on mathematics achievement than other educational technology 

applications. Sumra and Katabaro (2014), analyze the reasons and suggest means to 

reduce or overcome the problem facing learners in learning mathematics in all levels 

including the teachers/facilitators and technology used. Therefore to overcome 

problems facing students in all levels this study encourages CAI technology to be 

used. In the study of the effect of CAI method, the findings confirm that, there is a 
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positive impact in utilizing mathematical learning software in enhancing students 

learning and understanding (Zengin et al, 2012). Aydin (2005) found that, various 

computer applications in mathematics learning contribute positively to classroom 

practices. This means, computers can be used to provide mathematical contents for 

learning and practices that help motivation to learners/students.  

The use of computer has great impact in teaching and learning of mathematics, in 

particular in understanding mathematics concepts and skills, as researchers report 

(Zengin et al, 2012). Other countries such as Malaysia, have introduced Instructional 

Design (ID) model to teach transformation and combination and 93% of the 

participant support the use of computer in learning mathematics (Ahmad and Zaman, 

2010). Kyriazis and Korres (2002) identify the introduction and appropriate use of 

computer software programs in the teaching and learning mathematics proposed by 

contemporary research as able to cure some of the weaknesses of traditional 

teaching. 

Teaching secondary school mathematics with ICT could be useful for secondary 

mathematics teachers. According to Calder (2009), the use of ICT and its integration 

with teaching and learning in the context of classroom should be considered by all 

mathematics teachers/educators. Technology grows more in making mathematics 

lesson more interactive and interesting; technology expand and introduces the idea 

of using Interactive Whiteboard (IAW) which consists of projector connected to a 

computer which in turn is linked to a large „touch-sensitive‟ e-screen (Miller et al, 

2006). In order for teachers and educators for Tanzanian secondary schools to be 

able to prepare and use the technology, they need to practice the skills. 
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The importance of using a computer-based support tool that assist teachers in 

designing perfect lesson material for secondary schools science and mathematics in 

southern Africa was demonstrated in the form of Computer Supported Curriculum 

Analysis, Design and Evaluation for Science Education in Africa (CASCADE-SEA) 

(McKenney and Mor, 2015). CASCADE-SEA is software programme that helps 

teacher-designers make use of accessible, latest information and resources at the 

same time as developing print-based lesson materials. The software was designed for 

teachers to be modern in their science subjects‟ lessons. ICT Policy for basic 

education in Tanzania report that only few schools have the access to ICT 

infrastructure, and those ICT infrastructures are found in urban centers (MoEVT, 

2007). Nevertheless, if the infrastructures are not used properly, Tanzania will 

continue to be underdeveloped. 

1.4 Improving Mathematics Learning and Teaching through CAI 

Success in mathematics is essential to a good education in the modern world. United 

States is behind the world in mathematics education and do everything to develop 

effective pedagogies for its instructions (Ash, 2005). In using CAI to improve 

achievements in education, many studies have been done. Ash (2005); Ramani and 

Patadia (2012) found that using CAI together with traditional teaching methods is 

more effective than using traditional alone. According to Spradlin, (2009), 

developmental mathematics to students with or without CAI learn equally, but 

students have an interest on using computer technology in different reasons 

including academics.  

Teachers have great impact to students‟ performance in the way they teach. 

Debraggio et al, (2008) confirm teacher‟s quality in preparing and delivery of 
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contents has a significant impact on student performance in mathematics. El Tom 

(2009) posits that in most African countries, mathematics development is limited 

compared to number of secondary school teachers and mathematicians at masters 

and PhD level is minimal with comparison to the societal need. The outcome of few 

experts leads to poor pedagogical methods in teaching and learning process. Ramani 

and Patadia (2012) confirms that CAI is effective only if a teacher will choose 

appropriate method of variety alternative formats to traditional methods. 

Application of computer technology in classroom environment is also a big 

challenge to teachers who wants to follow the development of the information 

society (Deri et al., 2013). Teachers‟ competence to interact with computer 

technology depend on formal education and also personal interest. This is because 

most of teachers‟ education background did not have computer education in their 

curriculum. However, mathematics teachers show a high perceptive on the need to 

possess digital competence in teaching and learning process (Deri et al, 2013). 

According to researcher‟s observation and experience regarding students‟ negative 

attitude towards mathematics, the following were suggested; Teachers need to accept 

weakness in the methods they use in teaching from students and other teachers, other 

teachers‟ contribution by allowing co-teaching using digital contents.  

Contents used to teach students can be prepared by different teachers and use 

different approach in which contents can be stored in CD for the purpose of 

improving learning of mathematics. This is because not all mathematics teachers are 

competent to all mathematics topics. This study is aimed at examine how 

mathematics fundamental contents prepared and instructed by different teachers who 
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are competent on using CAI can make mathematics more interested and understood 

to students, rather than a single teacher delivery. 

1.5 Statement of the Problem 

In Tanzanian education, the process of teaching and learning in secondary schools is 

facilitated by a teacher. The teacher initiates all subjects‟ activities done by students 

in the classroom environment. The teacher as an instructor who instructs students to 

acquire new knowledge and concepts is supposed to use a variety of approaches in 

ensuring students are motivated to learn the specific subject and use the concepts 

introduced to construct new ideas. Technology can be used to change the role of 

traditional mathematics teacher which insist all activities to be initiated by a teacher 

in the classroom, otherwise no learning will take place (Ahmad and Zaman, 2010). 

According to Kitta (2004) the Tanzanian Government is committed to provide the 

high quality mathematics education due to its importance, as it occupies a high 

profile in the secondary school curriculum and higher learning. The government also 

has been investing in the integration of ICT in education and provides opportunity 

for instructors/teachers to use ICT tools in increasing students‟ performance 

(Mwalongo, 2011). Mwalongo (2011) confirms that, teachers use ICT for other 

reasons like personal use (preparation of lesson content) and to the administrative 

part (preparation of school information), but they do not use ICT to radically change 

their pedagogical practices and keep using traditional practices. 

The importance of ICT in the development of education is un-debatable, thus 

integration of ICT with education is supported by Tanzanian Government.  In 

Tanzania CAI as a new ICT tool which is not commonly used to support learning in 

secondary schools is emphasized in increasing mathematics learning curiosity and 
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ability to students. Little is known about the use of CAI in education system 

especially in different mode settings and few experimental studies exist with regards 

to the use of CAI in teaching and learning mathematics. There is therefore, a need 

for further experimentation on the use of CAI in Tanzania; specifically on its 

effective in improving mathematics learning. 

The aim of this study is to examine the effectiveness of using CAI prepared by 

different teachers in fundamental contents in improving learning mathematics. 

1.5 Objectives of the Study 

1.5.1 General Objective 

To examine the effectiveness of employing CAI to deliver mathematics fundamental 

contents and concepts to students in secondary schools. 

1.5.2 Specific Objectives 

i. To prepare fundamental secondary mathematics contents to entice 

students to learn mathematics through CAI. 

ii. To deliver to secondary school students fundamental mathematics 

contents prepared by using CAI method. 

iii. To test the effectiveness of CAI in improving teaching and learning 

mathematics.  

1.6 Research Questions 

i. What is the appropriate mathematical content can be delivered via 

CAI approach for Tanzanian secondary schools students? 

ii. Can CAI approach improve teaching and learning basic mathematics 

to secondary school students? 
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iii. How effective is CAI method to teachers and students in teaching and 

learning mathematics in Tanzanian secondary schools? 

1.7 Significance of the Study 

This study will contribute to the deeper understand of possibility of experimenting 

the use of CAI technology in delivering mathematical contents to secondary schools. 

The study will untie the opportunity for expansion of the use of ICT in Tanzanian 

education. Results from this study will give policy makers with more information 

pertaining the use of ICT in education to reduce the severity of lack of tangible 

materials such as books and physical presence of a teacher. 

1.8 Scope of the Study 

This study is aimed at experimenting the use of CAI technology in teaching and 

learning process in Tanzanian secondary schools. Mathematics contents of two 

topics from form two syllabus was recorded and stored in DVD disc. The contents 

stored were displayed using computers and projector during the learning process. 

The study included students and mathematics teachers who are the target in 

investigating how CAI can be an effective strategy to them as a new technology in 

Tanzanian secondary schools. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 ICT as a Tool in Teaching and Learning 

All over the world education is experiencing major paradigm shift in educational 

practices in teaching and learning under the knowledge of ICT enabling learning 

atmosphere (Majumdar, 2006). The use of ICT in education lends itself to more 

student centered learning environment. Also, contemporary ICT can promote 

competence and performance, help to regenerate teachers and students, improve and 

develop quality education, and all those can be achieved when teachers are involved 

in changing their strategies by using ICT as a tool for teaching and learning (Noor-

Ul-Amin, 2013). The research studies report that, despite of its importance ICT as a 

tool, most teachers do not make use of the potential of ICT in contributing quality of 

learning environment (Noor-Ul-Amin, 2013; Majumdar, 2006). 

ICTs have revolutionized the way people work recently, are influencing every sector 

of human life and are now transforming education system (Mikre, 2011). Studies 

show that ICT have great difference in education as teaching strategy. However, if 

ICT will not be used properly it can hinder the development in education because 

students/teachers may use for other purposes. ICT can be used to stimulate the 

curiosity and a teacher will spend less time in emphasizing unclear concepts leading 

students to construct new concept and skills more easily. 

The use of ICT tools provides opportunities in learning independently (Guma et al, 

2013). However, if not well planned it may reduce creativity in the real world 

environment because everything can be left to be implemented using technological 

tools. De-Witte et al, (2014) confirm that, educational technological role is 
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controversial because of the involvement of multiple stakeholders with different 

interests on whether or not to use educational technological tools in the classroom. 

Ahmad and Zaman (2010) posits that, despite its importance in the world today, 

students‟ exposure to computer technology is limited in schools, though currently it 

is integrated with education as a tool in improving teaching and learning process. 

This study will engage in using ICT tools by the instructor/teacher to facilitate the 

learning process, in order to reveal how students can effectively use the technology 

in the process of learning.   

2.2 ICT Tools in Teaching-Learning in Tanzania 

Around 2004, IICD and COSTECH joined forces with stakeholders from the 

education sector to develop an implementation strategy for the ICT policy in the 

education sector. In 2006 MoEVT organize stakeholders to contribute ideas to draft 

ICT policy for education (Tilya, 2007). The Government and MoEVT recognize the 

potential of ICT in improving education delivery. As the evidence Tanzanian vision 

in 2025, the key National strategy recognizes the role of education as strategic 

change agent for conversion of economy to a knowledge economy, and identifies 

potential of ICT to address development challenges including education (Swarts and 

Wachira, 2010). The mission to integrate ICT in Tanzania education program is 

reflects the National ICT policy and it focuses on improving quality of the content 

and its objectives on the pedagogical approach, promote knowledge on how and 

when to use ICT tools (Nihuka, 2009). ICT can help students to learn and teachers to 

teach more effectively (Higgins, 2003).  
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As the pace of technological change quickens, education offers a way to improve 

and update skills. Through the rapid growth of ICT and ever decreasing prices for 

communication, markets and production becomes more incorporated in different 

sectors, making innovations much easier. Tanzania has taken major step forward in 

creating policy and legislative structure to fasten growth and development of ICT 

(Diyamett, 2012). Tanzania has been investing in integration of ICT in education for 

several decades; however currently teachers do not use the knowledge of ICT and 

ICT tools to change their pedagogical strategies rather they remain with their 

traditional strategies in enhancing learning (Mwalongo, 2012).   

According to Hare (2007), in Dar es Salaam, private schools are leading in using 

ICT tools without formal setting. The pressure of using immigrates from parents and 

students‟ desire to achieve the National and international goal. Nevertheless, even in 

these schools ICT are restricted in administration activities while teaching and 

learning is limited for basic ICT skills and has not been integrated as a medium of 

instruction. MoEVT has acknowledged equipping ICT tools from stakeholders to 

secondary schools in order to adopt educational management system in the level of 

schools and ministry and develop curriculum and online content for secondary 

schools. 

Schools can use technology more effectively, and for the benefit of students, 

teachers and society. Trained teachers to teach is not enough, they are supposed to 

continuing being trained as the technology changes, as new and more effective 

pedagogical practices are developed using technological tools. Gyongyosi (2002) 

confirms that, preparing teachers to use computers is a development that is never 

finished and effectiveness of using computers in schools depends on present 
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practices, because teachers need to customize their strategies to reach the 

technological level which frighten them. Mwalongo (2011) argues that, in Tanzania 

the idea of using computers is to learn ICT and points out that private schools have 

more ICT tools compared to government schools, but teachers are not ready to use 

computers as a teaching and learning tool. 

On the other hand availability of computers in urban secondary schools and access to 

internet is not a problem; still teachers who are responsible to prepare contents for 

teaching and learning process have minimal use of ICT in their lesson. Students too 

use computers to learn basic concepts of ICT. Therefore there is a need to initiate 

and engage the use of computers as an instruction assistance which supports both 

teachers and students activities in the process of teaching and learning. 

2.3 Present Situation in Mathematics Performance in Tanzanian Secondary 

Schools 

Mathematics is not used only as a computational support, but also as a tool for 

science and technology enabling scientists exploring concepts with idealized 

representation before utilizing them in the real world (Kitta, 2004). Failure rate has 

been dramatically high ordinary level secondary schools in mathematics and science 

subjects in Tanzanian education, although they explore the practical use of ICT by 

secondary school teachers for making supplemental teaching and learning materials 

(Sugiyama, 2005). Despite of poor performance in mathematics, Tanzanian 

Government is committed to ensure the provision of high quality mathematics 

education by introducing peer collaboration on exploring, designing and developing 

models to support the growth expertise and experienced teachers (Kitta, 2004).  



17 

 

Computation and representation go together, both historically and currently. In 

secondary school education more advanced tools are necessary which support 

computation and providing abstract concepts in a more tangible way, thus ICT tools 

are right tangible form for secondary school students (SRI, 2007).Mathematics is as 

important and critical element of students‟ success in secondary as well as in tertiary 

level, which gives the reason for the country to put more emphasis on improving 

strategies of teaching and learning in classroom environment and to change students‟ 

perception toward mathematics (Rajoo, 2011). 

There are many factors which influence low performance on mathematics subject in 

all levels of education include; difficulties in comprehending mathematical concepts, 

teachers and the way they teach, lack of society support and mathematical learning 

materials, perception on the subject and teachers preference (NIED, 2010). When 

teachers teach some weaknesses can be identified in delivery of knowledge by 

considering skills used and language proficiency. In this study the consideration will 

be on examine difficulties in understanding mathematical concepts which are also 

influenced by the way the teacher instruct. Computer and the contents instruction 

digitally produced and the support from the teacher wherever concept is not clear to 

students will be used to identify students and teachers‟ perception towards 

technological way of teaching-learning inside classroom and how helpful it is. 

Well-designed strategies in teaching and learning process influence good 

achievement in mathematics (Mbugua et al, 2012). In motivating students 

intrinsically, teachers are supposed to design their lesson in such a way that it can 

make student always curious on what will be next. The preparation of mathematics 

contents will depend on the nature of the students and ICT tools present because it is 
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what students are interested on using as the world‟s vision, the use of ICT in 

improving learning in schools especially mathematics and other science subjects as 

they are perceived to be difficult. 

2.4 Require for Technological Tools to Enhance Teachers’ Instructional 

Techniques in motivating Mathematics Learning 

The introduction of the use of computer programs in the process of teaching and 

learning of mathematics is proposed by a researcher so as to alleviate traditional 

weaknesses in teaching (Kyriazis and Korres, 2002). People  include many different 

devices when talking about technology as a tool for learning, but in this context 

technology includes computers with appropriate secondary school instructional 

contents which can be used to develop and improve teaching and learning of 

mathematics in classroom situation and outside classroom (Niess, 2006). 

According to Bruce (2012), computers have continually growing faster as the 

educational technology tools in teaching and learning. The study identifies the 

advantages of using IWB as a technological tool in the process of teaching and 

learning, that is, it engages all students in the process of learning and using resources 

present. Drijvers (2012), confirms that technology at large is the supportive tool in 

learning of mathematics in the 21
st
 century, and insisted for students on having 

access to technology. 

Adamides and Nicolaou (2004) show that, the teaching and learning of mathematics 

is extremely essential matter in integrating technology, though it brings unanswered 

questions and this technology in education means implementation of computers and 

other technical tools. In additional, Niess (2006) proved that, if technology is used to 

improve learning of mathematics at all level, that means students must be better 
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prepared to use technology more appropriate, fluently and efficiently in doing 

mathematics in the environment which is techno-rich where they will study and 

probably work using the knowledge and skills they have in future. 

When people talk about calculators in the process of learning mathematics, nobody 

will be surprised because it is the common tool to learners of mathematics. Persson  

(2011) observe that, computer and calculator have been used in long period in 

mathematics classroom, though computers have been changes from being huge to 

small sized one which can be easily handled anywhere for more instructional 

practices. However, Gyöngyösi (2002) comments that, teachers need to 

improve/develop their knowledge by learning newest computer applications in order 

to increase their capabilities in teaching. 

2.5 The Role of CAI in improving Learning Mathematics in Secondary Schools 

Computer is a tool which can be utilized in human life in order to support the 

development of the country and the world at large. CAI is among the utilization of 

computer in the area of education and is an interactive instructional technique 

whereby a computer is used to present the instructional material and monitor 

learning process. The technique comprises presentation of text, graphics, sound and 

video in the process of learning and used to facilitate and improve instruction to test 

students‟ understanding (Owusu, 2010). 

The CAI techniques have been increasingly used in modifying the classroom 

pedagogical practices over the traditional strategies in developing countries 

(Anyamene et al, 2012). In the country like Nigeria CAI provides good results in 

learning of Algebra topic, the report shows that the technique helps in retention 

performance compared using conventional method. Anyamene et al (2012); 
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Fakomogbo et al (2014); Serin (2011) report the effectiveness of CAI in learning of 

different topics in mathematics and use comparison of two groups control and 

experimental. The results obtained by using Computer Assisted Mathematics 

Achievement Test (CAMAT). 

CAI is initially the use of computer in facilitating learning of mathematical contents 

in form of drilling, simulating, tutoring and practices are four programs that 

enhancing understanding (Aydin, 2005). Aydin (2005) confirms the four programs 

help students and teachers to remember more easier when are applied as a learning 

tool. Rehearsing a certain skill more frequently help an individual to master well the 

activity as well as the concept itself, therefore as students and teachers are using CAI 

as a tool in learning mathematics will help them to be more competent in learning 

mathematics (Cheung and Slavin, 2012). Along with drilling and practicing the 

content of mathematics skills, computers can be used as a tutor to improve learning 

skills, by providing some information which provides direction where to head on 

reaching the solution (Aydin, 2005). Computers will be programmed that can give 

explanation to the concept, provide questions and a teacher will be there to 

correction to wrong done questions. 

The importance of mathematics in all realms of life and the continuing debate on the 

declining standards of students‟ performance in mathematics has triggered the 

growing attention for researchers, parents and education authorities (Ampadu, 2012). 

The research addresses the problem and come up with solution for teachers and 

educational authorities to enhance using of technologies in promoting mathematics 

learning interest to students in their school life that will increase mathematics 

performance. In developing countries computers are becoming popular increasingly 
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as the variety of integral part of everyday life that stimulate sort of information and 

facilitate its rapid delivery (Fakomogbo, 2014). Computers can be integrated to 

assist instruction, manage instruction and aid design for learning purpose. 

Teaching and learning of mathematics has been an issue of considerable concern for 

so long and changes of mathematics curriculum to be restructured to accommodate 

the new methods of instructing.  Kay and Knaack (2008) emphasize on the 

instructional strategies supporting the use of learning object are critical for success, 

regardless the selected learning object. Although about an exploration, reflection, 

practice and instruction to be ideal having effective use of learning objects remain 

inexperienced to secondary school classroom. In additional Gambari et al (2014), 

examines the effects of CAI(AN) over CAI(AT)  strategies and findings confirms 

CAI(AN) to be encouraging  and more effective in teaching and learning of 

mathematics in Nigeria. In Tanzanian education needs more practices on teaching 

and learning using CAI model to examine its effect to Tanzanian environment and 

curriculum. 

This study aim at integrating CAI with learning of mathematics in Tanzanian 

secondary schools as the review of literature explains, the use of computer as 

instructional media and content delivered is not commonly used. In most urban 

secondary schools especially in Dar es Salaam, computers are available and 

possibility of accessing internet is guaranteed but still teachers do not use these 

facilities in classroom environment to improve learning of mathematics instead 

computers are used for administrative purposes and some of them use the internet to 

supplement the materials. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter reports on the methodology used in this study to collect, analyze, design 

and develop computer assisted instruction fundamental contents. Responses from 

questions asked are collected from St. Anthony‟s Secondary School (SASS) and 

Kibasila Secondary School (KSS) teachers and students using semi-structured 

interview and observation after using the fundamental mathematics contents. Data 

was analyzed using content analysis and Microsoft excel. In additional to that the 

CAI model contained fundamental mathematics contents that in visual, audio and 

textual. 

3.2 Study area 

This study was conducted in Dar es Salaam city in Tanzania. The study engages 

students from SASS situated in Mbagala area and KSS situated in Chang‟ombe area 

both are found in Temeke District. The factors which influenced the choice is that, 

the schools have computer laboratory with facilities to support the study. The two 

schools also are the representative of private schools and government schools in 

Tanzanian educational school categories. 

The selection of the area was convenient to the researcher as she is expecting to get 

full support from the two schools in order to fulfill the expected goal within a limited 

time frame present. This is because the conversation needed someone who is known 

by schools administrations, at some instances the school time table was being 

suspended to allow the study to be done as requested by the researcher. 
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3.3 Study population 

Participants of the study encompassed form one students from both schools SASS 

and KSS who studied mathematics and computer and teachers who teach the 

subjects in both schools. At SASS 40 (forty) students and 4 (four) teachers were 

involved while at KSS 50 (fifty) students and 3 (three) teachers were involved in the 

study. 

3.4 Study design 

The study comprised the use of cross-sectional and descriptive survey, in which 

qualitative and quantitative techniques supported to obtain objectives intended. Data 

was collected from students of form one classes from two schools mentioned as 

participants, mathematics teachers and from other guiding principle in order to 

examine the presented technology CAI used at SASS and KSS computers in improve 

mathematics teaching and learning. 

3.5 Data collection methods 

Data collection refer to gathering specific information aimed at providing or refuting 

some facts (Kombo and Tromp, 2006). Data was collected in three weeks 

consecutively. Semi-structured interview, questionnaire and observation were used 

in the study to collect data. The combination of these methods used to ensure 

consistency of the results obtained. Combination of methods provides enormous 

guarantee on flexibility of the research and draws strengths from many methods and 

therefore allows the research to answer broader questions that are unlimited to a 

method (Choy, 2012).  



24 

 

3.5.1 Questionnaire 

Kothari (2004) states that a questionnaire consists of a number of questions printed 

or typed in a definite order on a form or sets of forms. This study use both open-

ended and closed-ended questions in order to collect related techniques used in 

improving mathematics learning from the selected population. 

3.5.2 Semi-structured interview 

The study administered into semi-structured interview scheduled with open ended 

questions. The participants of the same criteria responded to the same questions 

which enhanced the comparability of responses while the open nature of the 

questions will allow further probing into the responses, which greatly enriched the 

data collection. The questions were translated into Swahili language to enhance 

communication.  

3.5.3 Observation  

The researcher observed the teaching practices in order to understand which 

technological tools are used by the teachers during the teaching-learning process 

with the students and determine the kind of CAI contents to be given to that specific 

group of students. An observation became scientific and a method of data collection 

for any researcher when it serves a formulated research purpose. Under this method, 

information is sought by researcher‟s own observation without asking from the 

respondents. It has several advantages including removal of one-sided bias. 

3.6 CAI Development strategy 

The nature of this study was to develop CAI presentation on some mathematics 

contents and tutorials to enhance learning of mathematics in secondary schools. The 
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model contained mathematical contents which were used by both students and 

teachers who were supposed or interested in teaching/learning and solving problems 

using the concepts provided using their computers or projector with a single 

computer as a serve or television set can also be used together with DVD player.  

The CAI model used have four phases namely planning and organization, acquisition 

and implementation, delivery and support, and monitoring (Ferreira, 2014). In the 

first phase of Figure 1 is planning and organization, a researcher planned to 

experiment the use of computer in improving teaching and learning of mathematics, 

then the researcher organize the idea by finding the requirements needed to fulfill the 

plan. The second phase were to acquire the concepts obtained in the requirements 

and implement by producing mathematical contents needed by secondary school 

students using CAI presentation model. 

Mathematics contents obtained were delivered to chosen schools SASS and KSS for 

students to learn and teachers to evaluate its usefulness in teaching. Full support was 

given to make sure that the study ended well. The researcher monitored the study 

from the beginning to end then test the how effective the model was by testing 

students who learn new concepts and contents for the first time using CAI model. 



26 

 

 

Figure 1: CAI Development Cycle 

3.6.1 Content presentation 

Mathematics contents were developed to test the study using quadratic expressions 

and quadratic equations as topics to be learnt. The contents were compatible with 

the CAI presentation using computers, projector or Television DVD deck can be 

used by inserting DVD disc. Topics were chosen from form two syllabuses for 

Tanzania secondary school education. The choices were made due to the importance 

of their basics in the learning of mathematics in other topics. However, form one was 

used as participants because form two students were already learns the topics. 



27 

 

 

Figure 2: The first interface shows the three options 

The Figure 2 shows the interface with three choices. If the first choice is made then 

the subtopics of quadratic expressions are displayed allowing the user to make 

another choice on what to learn. The Figure 3 shows the interface obtained after 

clicking first choice which allow the user to select the subtopics for quadratic 

expressions, having six choices. The Figure 4 shows the interface with five choices, 

where by the subtopics of quadratic equations will be seen. In the third and last 

choice from Figure 2 there is review questions for reinforcing the knowledge 

obtained after the lesson learnt. 
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Figure 3: The interface of quadratic expressions option 

 

Figure 4: The interface of quadratic equations option 

3.6.2 Content development using CAI model 

Mathematics contents were developed using a combination of different software. The 

software used were Adobe Photoshop which create interfaces with icons, Adobe 

Aftereffects CS6 for editing videos, add tittles and color collection, Adobe Premier 

Pro CS6 for editing and cutting video, Adobe Encore CS6 were used for 
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integrating menu and video to provide interactivity and provide output (DVD Disc, 

DVD images) and Windows 7 which make the whole thing to be possible in editing 

and at the end to enable users to watch in a DVD disc. Not only mentioned software 

used in developing contents in the study, there was software used to make the video 

displayed and opens in the schools computers, the VLC media player which was 

installed before watching the video mathematics contents. 

On the other hand, the software cannot work alone without hardware. Therefore 

hardware used to accomplish the development of mathematical contents model 

includes Camera (Cannon), DVD+R Disc (sized 4.7GB), Personal computer 

(Samsung).  

3.7 Experiment 

After mathematics contents were developed, were taken to schools for testing if they 

can be used for mathematics presentation to students. The study used DVC discs and 

external disc in making the mathematical contents reach the expected users.  

At SASS the mathematics contents were copied to school computers allowing each 

student who participated in the study to access and use earphone to listen. Only 

40(forty) students participated in the study and 5(five) teachers. At KSS a single 

computer were used which were connected to the projector and speakers to allow 

50(fifty) students to see and hear whatever was taught and only 2(two) teachers who 

used personal computers were involved in the study. The decision of using projector 

and big speaker at KSS was that, they are working with only 22 computers so it was 

inconvenience for 50 students to use them each at the same time. 
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Semi-structured Interview and the focus group discussion were involved in 

collecting the views for students and teachers on the model presented. The study also 

employed observation on some cases to collect information on the model. 

Observation used to measure model acceptability to students and teachers, the facial 

expression from students and teachers and how students were when the lesson is 

adhered. Also observe the suitability of the contents provided and the way the model 

is used. 

Collectively, the study comprised 90 students and 7 teachers from both schools as 

the respondents to the collection of the information needed in the study. In the time 

of presentation the researcher observed several things which answered some of the 

study questions. The researcher observed the explanation from the presenter and the 

facial expressions from students, also the language as most students keep asking on 

replaying the certain part to make him/her understood its meaning. 

3.8 Data analysis methods 

The study used qualitative and quantitative methods to analyze data collected from 

SASS and KSS. According to Holsti (1968), content analysis is defined as any 

technique for making inferences by systematically and objectively identifying 

special characteristics of messages. Therefore in this study content analysis is an 

ideal choice for this study because the researcher interviewed students and teachers 

on the model presented to them and very few questions represent questionnaire 

method. As long as the information was collected through interview and group 

discussion with both teachers and students, the content method is the suitable 

method to analyze this study. 
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Not only that but also, the results were judged based on the Technology Acceptance 

Model (TAM). TAM used by a researcher to draw inferences on the information 

collected from the study. The study seems not familiar to teachers and students; 

therefore the acceptance model is the major concern to the researcher. The interview 

and focus group discussion were implemented in the study to see the acceptance of 

the model used. Also due to their responses the study finds out how the usefulness of 

the model to the development of the teaching and learning of mathematics in 

secondary schools. 

3.9 Ethical consideration 

Ethical matters were highly considered in this study. The researcher asked 

permission for data collection from the University of Dodoma (UDOM) and the 

letter were submitted to the respective schools. The letters were signed by the 

administrative leaders to allow the study in the respective schools. Also the 

respondents‟ willingness to participate in the study was considered as well. Lastly, 

all the information which was gathered was classified. 

3.10 Summary 

This particular chapter has presented the methodology which was applied to the 

whole study so as to get the desired results. It contains introduction, study 

population, study design, data collection methods, CAI development strategy, 

experimentation, data processing and analysis methods, ethical consideration and 

finally Summary. 
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CHAPTER FOUR 

 FINDINGS AND DISCUSSION 

4.1 Content Presentation Suitable for Teaching and Learning using CAI in 

Secondary Schools 

Teachers from both schools SASS and KSS were asked to give their views on the 

model used in the study by comparing with the traditional way of teaching and 

learning mathematics in secondary schools. The result shows that 100% of the 

teachers who participated in the study and interviewed by the researcher accepted 

that CAI presentation is better than traditional way of teaching and learning 

mathematics. The reasons behind their responses were that, CAI presentation is a 

systematically prepared and the contents can be used more than once compared to 

traditional way of teaching and learning. CAI model allow a teacher to be prepared 

to present the contents, and test if the contents fit the users and develop a needed 

model to be used as requirement demanded. 

Other reasons to support CAI to be better compared to traditional is that the model 

does not involve writing on the chalk board repeatedly, therefore a teacher can teach 

several classes without getting tired of repeating writing the same contents which 

may lead to lack of consistence to all class presentation. Not only that but also, CAI 

presentation is time management way of teaching and learning, one teacher can do 

multiple works instead of teaching number of classes on the same matter. 

Furthermore, teachers were asked to explain on what should be added to model to 

make it more useful and appropriate to Tanzanian secondary school students. It was 

found that 71% of the teachers have something to add to CAI presentation and only 

29% did not add anything because they were comfortable on the presentation made. 
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The addition was as follows: Teachers recommended that training are needed to 

make teachers more familiar with the model. Teachers seem very far behind in using 

this kind of technology in improving their teaching or inputs to what they know 

about the contents they present. They also added that, a teacher should be present 

when presentation is on session to make some clarification on unclear matters 

whenever needed and guide them as other students may misbehave. Teachers 

insisted on infrastructure issue that should be improved in schools to make it 

possible and availability of electricity during working hours and devices needed. 

Teachers were asked to comment on the language used in teaching process if it was 

convenient to all students. 85% of teachers comments that the presentation was good 

but they have doubt on using fluent English may cause few students to be 

comfortable on the presentation, they prefer using both languages in explaining the 

important concepts. Teachers also suggested whenever English is used; it must be 

used in little slow when pronouncing words for students to understand. 

Table 1: Teachers responses on CAI presentation 

Type of response Percentage of response 

Seen CAI before as it was used in this study 81 

CAI is good compared to traditional way of teaching 100 

Think of teaching students by recording yourself in a DVD 

disc and use it to teach 

0 

 

Table 1 presented respondent to questions asked to teachers that if they have seen 

CAI presentation before 81% did see this kind of presentation but only from video in 

the internet prepared by teachers from western countries (www.khanacademy.org). 

100% of teachers who participated in the study agreed CAI to be good compared to 
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traditional way of teaching. On the third question if they ever thought of preparing 

their lesson using CAI, no one ever thought of that it‟s a new idea to them though 

they have seen others do. 

Students were asked to compare CAI presentation with traditional way of teaching 

and learning mathematics. Their responses were as follows: 84% of student accepted 

that the CAI model is good to be used in school. They give their views why is CAI a 

good way of learning, firstly it is possible to replay if not understood compared to 

traditional way, students are afraid to ask due to the nature of the teacher, the 

perception on the subject and language problem. On the contrary, CAI allows a 

student to pause and construct ideas, do practices before concepts disappeared and 

proceed learning when is done, and concentration is maximum because every student 

is with his or her own computer. The remaining 16% were not comfortable with CAI 

because there is no interaction with the user, the model is not familiar to them so it 

will be difficult to follow when the presentation is made and also no correction can 

be made while watching but traditional way a student can tell a teacher if the mistake 

has been made and correct it.  

The next question to students was to give their views on what should be done to CAI 

presentation to improve mathematics lesson. The responded were as follows: In the 

CAI presentation 100% were not comfortable on the use of fluently English 

language; they prefer a presenter to mix language used with Swahili during teaching 

for them to understand the concepts well, more and different set of examples should 

be added to reinforce understanding different concepts, student needs more practices 

on the use of computer so as whenever the lesson starts he/she must go with time, 

more topics must be prepared using CAI presentation to make students familiar with 



35 

 

the model and other subjects should use the same kind of model to teach in order to 

save time and repetition on the same contents to other class streams. 

Table 2: Students response on CAI presentation 

Type of response Percentage of responses 

Did not seen CAI before as it was used in this study. 95 

CAI is good compared to traditional way of teaching. 100 

Thought of learning mathematics without physical 

appearance of a teacher. 

0 

 

In Table 2 are responses of students to some of the questions on using of CAI 

model. 95% of students participated on the study never seen CAI presentation 

before, so it was a new experience to them. The second question shows that 100% of 

participated students agreed CAI to be good compared to traditional way of teaching 

and learning of mathematics in secondary schools if it is supervised well. The last 

question was if any student ever thought of learning mathematics without physical 

presence of the teacher instead the teacher presents the concepts using CAI. No 

student ever thought of this way of learning can be possible but they accepted to be 

possible after engaging themselves in the study. 

4.2 Teachers and Students Perspectives on the use of CAI Model  

The researcher collected views from teachers and students on how successful can be 

on using CAI model to deliver mathematics contents to secondary school students. 

Teachers from both schools SASS and KSS views who were involved in the study 

were as follows: 100% of them view CAI as the model which when well prepared 

and properly used is a helpful and a successful way of presenting the lesson in 

improving mathematics teaching and learning process.  
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Additionally, teachers expanded their views that as long as CAI is introduced in 

Tanzania secondary education, it can cover up the gap of few number of science and 

mathematics teachers who are very few compared to other arts subjects teachers. 

Teachers can be prepared to use CAI in order to reach all students who are supposed 

to learn mathematics in all schools easily. Teachers needed to record their lessons 

and deliver to the departments so that the contents should be assessed if they are 

relevant to the expected level of students and allow contents to be copied or installed 

in their computer systems for students to access them. Also, teachers explain the way 

students learn through CAI is very flexible way of learning as a student can take the 

contents by reproducing the DVD discs and use them at home using DVD deck and 

a television set. As a student repeated to watch several times the lesson, it can 

reinforce student‟s understanding on the contents provided. 

Furthermore, teachers added that the successfulness of the model can be excellent if 

the CAI presentation is accompanied by the presence of a subject teacher, because 

some of students are not familiar with computers so they need help on operating and 

those with questions about the lesson. Teachers commented that the duty of a teacher 

on facilitating learning can be smooth therefore teaching will not be burden to 

mathematics teachers as it is now in schools. The presence of teacher in the lesson 

also can help students who are familiar with computers, because they can be tempted 

to do things which are out of the lesson (playing games and listen to music instead of 

learning). 

Lastly, teachers suggest that in order for CAI to be successful computer skills should 

be taught to students in the baseline course to make them familiar on the basics. 

Teachers too need the computer literacy so that the use of CAI in teaching to be 
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easier to them in facilitating learning of mathematics in secondary schools. For 

teachers who lack competence on some of the topics they can be benefited from 

other teachers teaching using CAI model to learn and teach the students.  

On the other hand, students were asked a question in order to obtain their views on 

how successful CAI presentation can be on the process of learning mathematics 

contents. 100% of students who participated in the study view CAI presentation as 

helpful in the process of learning mathematics in classroom situation and outside 

classroom. Students comment that CAI can be successful in mathematics contents 

delivery if some of conditions can be taken care of. The first thing was students 

insisted on having more practice on using of computers not only for delivering of 

mathematics contents but also for other activities like obtaining materials from 

different sources (knowing computer basics). Another issue was using both 

languages Swahili and English during presentation; this can help every student to 

understand the contents clearly. The other view was effort must be taken in 

managing students to learn using CAI otherwise they may not follow what must be 

done in the lesson and do other things of their interests. 

On top of that students added, in order to increase interaction during the lesson so 

that everybody to be active, more examples must be added to be done by a student 

after every subtopic and a teacher must be there to mark and correct them 

immediately. Students were aware of electricity problems, and then they suggest 

having generators or solar power to overcome whenever it arises and proceed with 

the lesson as was planned. During the presentation students view that time was not 

enough for them to learn everything. Therefore, students suggest that instead of them 
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to move from their class to the computer laboratory then computers or projector 

should be fixed on their classes to save time to move from one class to another. 

The next question asked to students was how successful was CAI on the side of 

fulfilling mathematics teachers gap present in Tanzania secondary school. 100% of 

students‟ view that CAI presentation can be used in the absence of the teacher; 

therefore it is a successful model to be used filling the gap of scarcity of 

mathematics teachers in Tanzania secondary schools. Also they suggest that in the 

computer laboratory all computers that will be used by students should be strictly 

academics, that means computers must not have software to support games and 

music of any kind out of academic contents. On doing that students shall be 

concentrating on learning instead of doing other unexpected activities. 

Additionally, students view on the presence of teacher during CAI presentation; they 

comment that teacher must be there so as to facilitate learning whenever student 

needs support. This is because 99% of students are not familiar with computer and 

that makes them to be anxious to know how to use and do other things which are not 

in the lesson presented or planned to learn. The presence of a teacher also makes 

students to concentrate on whatever they are supposed to do at the moment.  

4.3 The Effectiveness of CAI in Improving Teaching/Learning Mathematics 

The study accompanied with the test done by students from both schools SASS and 

KSS to observe their understanding. Setting of questions was the same and taken the 

same day but different time. The test comprises 5 questions with two parts in each 

question and questions asked touches all parts that were taught using CAI 

presentation. The performances were as follows: 
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Table 3: SASS Performance 

Grade Number of Students 

A 8 

B+ 5 

B 4 

C 6 

D 10 

E 4 

F 3 

 

Table 4: KSS Performance 

Grade Number of Students 

A 4 

B+ 11 

B 6 

C 8 

D 10 

E 7 

F 4 

 

The study shows that students understood the concept well and manage to solve the 

questions after learn the concepts of quadratic expressions and equations using CAI 

presentation. Table 3 and Table 4 present the summary of students‟ performance 

from SASS and KSS. NECTA grade system regarding form four and form six results 

grades are coded as shown in Table 5.  
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Table 5: NECTA grading scheme 

Score Interval Grade 

75-100 A 

60-74 B+ 

50-59 B 

40-49 C 

30-39 D 

20-29 E 

0-19 F 

 

Results shows that among 90 students from both schools 72 scored “A to D” and 18 

students scored “E” and “F” that is 80% of students performed well. 

On the other hand, “F” is unsatisfactory grade present students who fail, Table 6 and 

Figure 5 represent the trend of performance of students after learning the concepts 

of mathematics using CAI presentation model. The study aimed at improving 

learning mathematics using CAI representation and the results shows that, the study 

achieved its goal because students who were not having any concept of quadratic 

expressions and quadratic equations used CAI presentation to learn and having good 

score in the test provided. Therefore, the study was successful and effective in 

improving teaching and learning of mathematics using CAI presentation. 

Table 6: Comparative pass number of students from SASS and KSS 

SCHOOL NAME PASS FAIL 

SASS 37 3 

KSS 46 4 
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Figure 5: Number of students who failed/passed 
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CHAPTER FIVE 

 CONCLUSION AND RECOMMENDATIONS 

5.1 CAI Presentation for Fundamental Mathematics Contents in Teaching and 

Learning 

The study revealed that schools with computers can use CAI presentation to teach 

mathematics. Schools without computers or with television set and DVD decks can 

use contents recorded in CD for teaching and learning. However, not all secondary 

schools in Tanzania are having electricity; solar power can be used to make CAI 

work for students to learn.  

The study also, observed that in order for a teacher to prepare content in discs, 

he/she needs to prepare a lesson and record the lesson to allow editing to take place 

before a disc is used for teaching and learning mathematics. If computers cannot 

match with the number of students, then the use of a standalone desktop PC or laptop 

which is connected to the projector can also be used to teach students using CAI 

presentation. The study observed that CAI presentation is helpful and useful in all 

schools, but more in schools with many students and unmatched number of teachers 

of mathematics.  

In using computers and headphones to teach students, teachers must be very careful 

with the students who are familiar with computers. This is because sometimes 

students can trick a teacher as if he/she is watching and listen to the lesson but he/she 

is not. Students must be checked when entering the computer laboratory because 

they can have non-academic CDs or DVD discs and try to install in the computers 

unauthorized contents. Using projector, the risk of students to do other activity apart 

from watching and listening to the presentation is very minimal. Although, it is very 



43 

 

difficult for an individual to pause whenever the concept is not clear to him/her 

because standalone computer is used as the server and a teacher is a controller of it at 

the time. Therefore to solve this teacher must be very careful to students‟ emotions 

and observation should be maximal to help students to go together in learning and 

understanding if possible. 

5.2 Using Computers, Television Set and Projector as Devices in Improving 

Teaching and Learning Mathematics 

The findings of the study confirm that, despite of using computers to teach ICT as a 

subject as Tanzania curriculum suggested, computers can be used as the media to 

present contents of different subjects, in this study mathematics. Computers in this 

study stand as an instructor which make students able to learn mathematics alone 

without the physical presence of a teacher who teach using traditional method of 

chalk and board. In other area projector was used to teach students mathematics 

contents and a teacher were there to facilitate learning to take place and allow 

students to pause whenever seems not understood.  

On the other hand research learned that, television can be used as a devise to support 

learning of mathematics and other subjects if used properly by students when are at 

home. Results show that 5% of students have no television set at home but they can 

access them somewhere else, to friends studying together and make 100% of 

students are able to access television and use it to learn mathematics contents. 

5.3 The Acceptance of CAI model in Teaching and Learning Mathematics in 

Tanzania Secondary Schools 

Using the results obtained from this study CAI model were accepted 100% to both 

teachers and students in improving teaching and learning of mathematics in 
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Tanzania secondary schools. Teachers and students accepted as useful and effective 

model in improving teaching and learning as it gives better performance to the topics 

which are fundamental to form two Tanzania syllabus. Students were very interested 

with the model of learning as it encourages them to learn because the use of CAI is a 

current model and students like to use computer just to be modern. Therefore, they 

volunteer themselves to participate in the study which makes a research to reach the 

expected objectives set.  

Teachers who participated in the study found CAI to be useful because it is simple to 

use, CAI does not require much knowledge on computer just basics are enough, 

therefore make students comfortable to use and a teacher to facilitate the learning 

process. CAI model is also useful because it reduces the workload of mathematics 

teacher as it has many periods per week per stream compared to most subjects. If the 

teacher use CAI model reduces the repetitions of contents several times which 

sometimes may cause inconsistence of the contents because a teacher is tired of 

repeating the same contents. However, teachers from private school saw the model 

as a way to lose their job if applied because few teachers will be employed to cover a 

very big gap of teachers. On the contrary, CAI model is more useful if a teacher is 

present, so the model should be accompanied by a teacher but increase the motives 

to learn to students. 

The study found that, although teachers accepted CAI as a best model to be used to 

help teachers in teaching process but only 72% are able to use computer 

comfortably. Therefore, CAI model must be taught to teachers on how to use so that 

contents can be delivered to students without any problems. The school 
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administrators must build a close bond between ICT teachers, system administrator 

and other subjects‟ teachers to enhance teaching. 

The language used in preparing mathematics contents must be simple to understand 

and pronounced clearly by considering the level of students and the contents taught. 

In addition to that, traditional way of teaching, teachers prefer to mix languages 

English and Swahili during teaching, this is just to stimulate and motivate students to 

learn. Therefore, in preparing CAI presentation a presenter must find a way that 

students will be stimulated and motivated to learn, sometimes in explaining 

important concepts the presenter must mix languages for students to understand very 

clearly. 

5.4 Recommendations 

It is recommended to adopt the use of CAI model in improving teaching and learning 

mathematics for Tanzania secondary schools. Teachers and students accepted that 

CAI is a helpful to them in the process of teaching and learning of mathematics. 

Consecutively, the study shows that CAI is an effective model to be used in 

secondary schools as how students who participated in the study performed after 

being tested their understanding. Students show interest in learning of mathematics 

using CAI model which motivates teachers in teaching the mathematics as many 

students perceive that mathematics is a subject aimed for a specific group of people. 

In adopting this CAI model to Tanzania secondary schools the deficit of 

mathematics and science subjects will be adhered as teachers responsible will only 

teach once and being recorded then the lesson recorded will be used to other group 

of people who are supposed to learn the subject. Government schools are the 

category which is affected in deficit of teachers and text books; therefore, CAI is an 
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effective model to overcome the problem because the model will supplement the 

needs of the students in improving their performances in mathematics and other 

science subjects. 

CAI model is a successful method in delivery of mathematics contents as when 

adopted will improve the pedagogical skills of teachers in teaching of mathematics 

in Tanzania secondary schools. Teachers will prepare lessons contents using all 

facilities present and different type of demonstrations to cement and reinforce 

concepts being presented and understanding of students. 

Additionally, this study recommended that teachers should be familiar with 

computer skills that help in the whole process using CAI, therefore Government 

should plan and give seminars to teachers within their schools. Computer 

professionals are produced each year from high institutions, the Government should 

employ them in secondary schools to help teachers in preparing CAI model and use 

them to solve the problem of deficit of teachers in Government schools and teaching 

materials. 

Currently, secondary school teachers possess laptops but they use them to watch 

movies, listen to music and surfing by communicating to friends through facebook 

and use email not for academic purposes. The study shows after CAI is introduced 

teachers can use laptops to prepare subject contents and use them to teach students, 

to watch what others are doing in the same subject and learn other useful 

pedagogical skills in order to improve students understanding and performance in 

mathematics. 
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Community schools are the one having many students in a single class compared to 

private schools, therefore the Government should improve the schools‟ environment 

to allow CAI model to be used so as the performance can be improved as private 

schools do. Instead for a government to buy computers in each school, projectors are 

cheap to make every community school to own. 

Most of students especially from urban areas have computer literacy, therefore it is 

suggested that if CAI model is used teachers must restrict other programs which are 

not academic based must not be possible to install without being permitted by the 

system administrator. The study shows recommend that, computers must be strictly 

academic based to allow students to concentrate with subjects and not other stuffs. 

5.5 Suggestions for Further Study 

The study is proposing other researchers to reach on the following so that CAI can 

be implemented in Tanzania secondary school: 

i. The readiness of Tanzania secondary school teachers teaching other science 

subjects on using CAI model in teaching process. 

ii. Assessing the improvement of infrastructures and other facilities in 

Tanzanian public secondary schools in improving subjects‟ performances 

using CAI models. 
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APPENDICES 

APPENDEX 1: SEMI - STRUCTURED INTERVIEW QUESTIONS 

UNIVERSITY OF DODOMA 

USING OF COMPUTER ASSISTED INSTRUCTION IN IMPROVING 

MATHEMATICS LEARNING IN TANZANIA SECONDARY SCHOOLS 

BY DATIVA MWALEWELA 

SEMI - STRUCTURED INTERVIEW QUESTIONS 

PART ONE (For Teachers only) 

1. Have you ever seen contents prepared and instructed using computer assisted 

instruction (CAI) as a teaching and learning techniques in Tanzania? YES [  ] 

, NO [  ]. ( Put a “v” for your choice) 

2. How do you find using CAI technique delivery compared to 

normal/traditional delivery technique in teaching-learning process?  

3. What should be added to the CAI content delivery to make the strategy more 

motivating and appropriate to secondary school students? 

4. Have you ever thought of using CAI as a teaching strategy? 

5. What should be done to make CAI model of teaching more practical in 

schools? 

6. What is the impact of this model to the development of the pedagogical 

skills? 

7. Does this model have any contribution in the improvement in pedagogical 

skills? 
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8. What should be done in order to improve this teaching and learning model in 

schools? 

PART TWO (For students only) 

1. Have you ever seen contents prepared and instructed using computer assisted 

instruction (CAI) as a teaching and learning techniques in classroom? YES [  

] , NO [  ]. ( Put a “v” for your choice) 

2. How do you compare the contents delivered using CAI to the normal 

delivered prepared by a teacher? 

3. What should be added or removed in improving the content delivery using 

CAI?  

4. Have you ever think of computer to take a place of a teacher as an instructor 

in delivery of contents in the classroom environment? 

5. How do you compare this method of teaching with the normal/traditional 

methods of teaching? 

6. Did you understand the presentation of the content done through your 

computers? 

7. What should be done on this CAI model of teaching in the classroom to make 

it useful and simplifying understanding the concepts? 

8. Can this model of teaching helps to compensate the gap of deficit of books 

and teachers in your school? 

9. What improvements in your classrooms should be made so that this model of 

teaching should be deployed? 

10. What are your opinions to the Tanzanian Government on the use of CAI 

model of instruction in teaching and learning in secondary schools? 

 


