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ABSTRACT 

In Eritrea, to the extent to which secondary school Biology teachers have used teaching 
aids in their teachers use classrooms have not been addressed. Hence, this study focuses 
on the extent to which teachers use teaching aids in teaching and learning, with special 
references to grade 8 Biology in secondary schools in Eritrea. Further, to this study 
provides insights into the availability of teaching aids, constraints that prevent the use of 
teaching aids, and the importance of teaching aids on learners' understanding. 

Located in the constructivist paradigm, the research focuses on gaining understanding of 
the research problems through questionnaire and interview. In this study the participants 
were teachers involved in the teaching of Biology. The desire of the researcher was to 
investigate the extent to which Biology teachers use teaching aids in teaching and 
learning situation from the point of view of teachers. 

Data collected through a survey were weighed against those gathered from the interview 
of teachers in different secondary schoo e of data collection helped to obtain 
validity through triangulation. ~ aling to hear how teachers 
perceive the availability of teac.-~ __ _.__y,.:.~~~achers to the availability of 
different types of teaching aids t because some of them use 
teaching aids which can be pure ything they could prepare or 
collected from the local enviro tions of teaching aids had an 
influence on the way teachers us 

The research findings from ~ .,, ..... .-.-...~, § c ~e recorded, analyzed and 
compared. They revealed comf.arable 2_attems among . the surveyed secondary school 
Biology teachers and interview r ciEt ache . RIM . et o sfof triangulation used were 
important in order to understand the situation from different angles and perspectives. 

The result of the study indicates that teaching aids such as textbooks, diagrams, and 
living things collected from the community were the main once available in most schools. 
Audio-visual aids such as videos and other science related activities were not available 
due to the lack of funds. Also the result indicates that most Biology teachers use teaching 
aids along with the presentation of the lessons by means of the lecture method. Some of 
the constraints for not using teaching aids were large class size, lack of resources, and 
heavy teachers load. 

The last part of the study suggests recommendations for the improvement of the situation 
in teaching and learning in secondary schools in Eritrea. Some of these recommendations 
include: 

• Training teachers how to prepare teaching aids and integrate in their lessons 
• Creating resource centers at school and at regional level to facilitate easy access 

to the necessary equipment; and 
• Minimize teachers' load in order for teachers to have enough time for 

preparation 

Ill 
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CHAPTER ONE 

BACKGROUND OF THE STUDY 

1.1 Introduction 

In this chapter, the problem and its background as to the use of teaching aids in the 

teaching and learning process in Eritrea secondary schools are introduced. The 

educational system of Eritrea before and after independence is discussed to have a 

clear understanding of why this study is needed. 

The development of the Biology curriculum is also stated to clarify how it is dealt 

with in the classroom with specific reference to the use of teaching aids. The 

statement of the problem, the and research questions are 

included in this chapter. At the -~..=;;:..■~lit,1,,.:;:;:a.:ili:.:.■a.n=:;l=■~l&=.;,:;;;~■-:li~;:~il~■-=ri;a'_tions and the structure of 
the thesis are discussed. 

1.2 Background of the proble 

UNIVERSITYo/thf! 
Eritrea is a small country locat , r , ~ ap I has a coastline of about 

1000 kilometers. The surface area of Eritrea is estimated to be 123,300 square 

kilometers. The population of Eritrea is estimated to be 3.5-4 million. Eritrea is a 

multi-ethnic and multilingual society. There are nine ethnic groups, each with its own 

spoken language. 

The state of Eritrea obtained its de facto independence in 1991 after thirty years of 

war and its official independence in May 1993 after a UN supervised referendum in 

which over 99% of the people voted in favour of the independence (Ministry of 

Education (MOE), (1999). 

The Eritrean educational system was shaped under Italian rule and then expanded 

under British rule. The long civil war against the Ethiopia regime has severely 

disrupted the educational system. Consequently, the majority of Eritrea children have 
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not received much formal education. After independence, however, education has 

been placed among the top priorities of the government. 

The educational sector policy, which has been developed since 1991, has the 

following goals which is related to this study, that is, to steadily increase enrolment in 

secondary, technical and vocational schools to meet skilled manpower requirements, 

with emphasis on imparting multi-craft skills (MOE, 1999: 2) 

The development of the current Biology curriculum started in 1976, during the 

struggle for liberation. Since then it has been revised three times and the last revision 

was in 1981. After independence in 1993, a preliminary survey was conducted on the 

syllabus and based on this syllabus the Biology textbook was prepared in 1995. The 

Biology curriculum syllabus requires the use of teaching aids, as essential tools in the 

teaching and learning process. 

In Eritrea, the MOE, particularkiY.::_ttte:~ire~tt1w;1--bj!$lp:afSJ11ent Division (CDD), has 

been responsible for providing s required for teaching and 

learning in schools. Schools w uld prepare the teaching 

materials. The main types oftetffi,~4-E~sH~~?r#':oscopes, simple-lenses, 

living things (smaller size animals and.Q.lants), and science related activities such as 
\'VESTERN C.APE 

demonstration and laboratory work. 

The Biology laboratory manual for grade 8 has been prepared and distributed to all 

secondary schools in 2001. The procedure in the manual served as a guide for using 

teaching aids. 

1.3 Motivation for the study 

There has been a great change over the last few years in an area such as applying 

instructional technology in the school environment. This change will continue in the 

next few years. The introduction of instructional technology will therefore affect the 

very roots of our teaching and learning environment. 

2 
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The above condition will demand that most developing countries like Eritrea, which 

are unable to cope with the present technology because of political, economical and 

social problems, examine and transform their curriculum to the extent that changes to 

teaching and learning strategies will be made. The changes will enable Eritreans to 

educate their pupils to become better citizens. The challenge is to help their pupils to 

meet and overcome the new and rapidly changing demands in order to achieve their 

goals. To achieve these goals there is a need to prepare the appropriate teaching 

materials and use them effectively in order to develop critical thinking of learners, 

rather than the memorization of facts and theories. 

The motivation for conducting this study was that the researcher has been teaching 

Biology for different grades in different secondary schools of Eritrea for the last 18 

years. Since then, there had been discussions at workshops and seminars about the 

role of teaching aids and how teachers cou - se them in the teaching and learning 

process. However, no study h 

teachers use teaching aids in thCJt-Ff!:. ..:;':I --v~sJ..,.~ .. :n ... :s1 .. '=l. .,,.~ -r.1; -:ir------t. 

post-graduate study at the Unive s ty 

research this issue, which had be 

indicate to what extent 

he has been motivated to 

years. 

lJN IVERS I TY ofthf! 
1.4 Significance of the study 

,'VESTERN C1\PE 

According to Van Rooyen and Van der Merwe (2001: 241) "Use of teaching aids 

increases learner's motivation and participation and as a result arouse their curiosity 

and interest". Even though learners' cognitive development is different, when 

appropriate teaching aids are selected and used for teaching, it could provide a 

stimulating learning environment which promotes a desire to learn. 

From my experience, I observed that when learners are taught using different teaching 

aids, they could develop skills, which can help them practicing in their environment. 

For example, once upon a time learners were taught about the transmission of malaria 

using diagrams and microscopes showing the structure of different phases of the 

mosquito life cycle. Learners were very interested and showed full participation 

during the discussions. Later, these learners were made to practice their skills to teach 

the community and involve them in the eradication of malaria from their environment. 

3 
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Therefore, teaching Biology using teaching aids help learners to develop skills that 

are important in their real life. This in turn is important to enhance learners' 

participation in social and economical development of their society. 

1.5 Statement of the problem 

As mentioned earlier, Eritrea emerged as an independent nation in 1991. Since then, 

many salient efforts have been made to provide basic quality education for all. As 

stated by the MOE (1999), many schools have been built and renovated with special 

emphasis being given to the disadvantaged areas. 

Before independence, there was an inadequate amount of instructional material. Due 

to lack of such materials, teachers were involved in the lecture method only. The 

lecture method, although considered by education as traditional or outdated, 

was one of the most widely use 

used for many years. As a resMlt,.,.-teAm· :~ -t>~~ntt::I> 

lecture method has been 

e recipients of ideas and 

raged. It has at its worse, developing an inquiring and ere 

produced learners to be mere list 

UN IVERS I TY o/ thr.-
After independence, the MOE of Eritrea has designed a new curriculum for use in 

'"TESTERN C.APE 
schools. It tries to equip teachers with enough resources for teaching and learning in 

actual and normal classrooms. New teachers' guidebooks have been prepared and 

teachers are required to follow the guide while teaching in classroom. The gap 

between the demand and supply of teaching aids among schools had been improved. 

Based on the above situation, the researcher became interested in making a close and 

in-depth study of Biology. Therefore, the main problem for conducting this study was 

to investigate the extent to which grade 8 Biology teachers have used teaching aids 

along with other methods of teaching in the actual and normal classroom for the 

purpose of improving teaching and learning. 

4 
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1.6 The purpose of the study 

In order to improve the quality of teaching and learning, teachers need to use teaching 

aids to help stimulate and motivate learners to understand the lesson more easily. In 

preparing teaching aids, teachers and learners together make them. However, in some 

cases teaching aids are also provided by the school. For example, for the teaching of 

Biology, schools should provide teaching aids such as textbooks and microscopes. 

Teaching aids, which could possibly be prepared by teachers and learners include 

diagrams and living things. 

In Eritrea, the school principals and regional supervisors are responsible for 

evaluating whether teachers use teaching aids or not. School principals and 

supervisors do visit classrooms regularly. However, such visits are used typically for 

purposes of evaluating teachers' performan er than helping teachers to become 

more effective in using teachin 

For a teacher to make choices ab 

needs hard evidence about how 

ing process. 

se for teaching, he or she 

nd to his or her actions. 

The teacher needs to be 

understand the lesson. 
awIDfJ Af fV't ~ffl f~11he: sily be 

\\lESTERN CAPE 

motivated and 

The purpose of this study was to investigate whether Biology teachers use teaching 

aids in the teaching and learning process. More specifically, the study attempted to: 

• Identify the types of teaching aids which are available for teaching 

Biology in secondary schools of Eritrea; 

• Identify the extent to which secondary school grade eight Biology 

teachers in Eritrea uses teaching aids meaningfully in the actual 

classroom; 

• Compare the extent of the use of teaching aids between teachers in 

urban and rural secondary schools, teachers in different types of 

schools, and less experienced and more experienced teachers; 

5 
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• Identify the constraints facing teachers for not using teaching aids 

and 

• Identify whether the use of teaching aids helps to increase learners' 

understanding of Biology. 

1. 7 Theoretical framework 

In order to study the activity of teachers in schools three paradigms, namely positivist, 

interpretive and constructivist paradigms of teaching and learning are important 

according to Kemmis, et al (1983: 128). These paradigms have a bearing on the 

teaching strategies. and are currently used in education and the social sciences 

(Hwang, 1996:343). However, each of these paradigms has its own characteristics. 

The positivist paradigm is one of the p 

technical way. This paradigm · _ 

learners to participate effectively. 

aptitude and ability. In this par .. -,.,.~H 

s where teachers teach in a very 

· on for work. It prepares 

ce as determined by their 

plements the curriculum 

decisions designed by the exp · cal skills and techniques 

enable him/her to carry out these.JJ.redetermined tasks
1 

according to Giroux (1988). " 
lJN IVERS IT\: of tht! 

Based on a positivist ideology, leapiin~ can occur b~"ving certain kinds of facts and 

h f 
. . '\,\ F. ti T E RN , ~\ ~ F. . 

t eory o knowledge to an md1v1duaI' (Hwang, 199 : L.21-3). 1he role of the teacher 1s 

essentially an implementer of policy and theory, and the learners are the receivers of 

the transmitted knowledge. 

The second paradigm, the interpretive paradigm, involves a teaching and learning 

process to prepare learners for life rather than for work. It directs learners towards 

developing the whole person, rather than serving the economy. Its rationale is to 

improve the educational practice through improved understanding and liberate 

learners through the development of reasoning and intellect. 

In the field of teaching, the interpretive paradigm aims to shed light on the meaning 

which actions have for teachers and learners, thereby affording teachers new means of 

6 
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self comprehension and increasing the possibility of rational communication among 

teachers and learners. 

The constructivist paradigm, which is based on the philosophy of critical theory, is 

another paradigm in teaching and learning, which regards the learners as the agents of 

their own learning. In such situations the learners should therefore be treated as 

individuals who must be assisted to construct their own knowledge. The learner is an 

active agent and not a mere passive recipient of knowledge. For this kind of learning 

to take place effectively, the teacher has to create and facilitate teaching activities in a 

variety of ways. There is a need to use a wide variety of teaching aids in order for 

teaching and learning to be effective. Therefore, in this study the constructivist 

paradigm is used as the guiding framework because this paradigm favors approaches 

that demand active participation, intensive interaction, and thoughtful reflections. 

1.8 Research methodology 

In doing a research the most co 

qualitative researching methods. 

ods are quantitative and 

ethod uses experimental 

and statistical techniques to col1c_f1'9YV.R,'f{§ft, ~/1%r: sentative sample of the 

population. While in qualitative. research methoj¼ data are in the form of words and 
'\\r F. S T E R r"'II C 1\ P E 

phrases, and samples tend to be smalI. 

Both quantitative and qualitative research methods are used in this study. Under 

quantitative research, a survey method was applied to a sample of secondary schools 

in Eritrea. A total of 42 Biology teachers responded to the closed ended type of 

questionnaire. 

The qualitative research was used to consolidate the information obtained through the 

survey. Therefore, the information obtained through the survey was deepened through 

the semi-structured interviews with 6 teachers, currently teaching Biology for grade 8. 

They were selected from different secondary schools. 

7 
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1.8.1 Research techniques 

A review of literature pertinent to this study was undertaken in order to investigate the 

use of teaching aids in the teaching and learning situation. The literature indicates 

strongly that the effective use of teaching aids in teaching and learning impacts 

strongly on the learners' understanding. Different materials used in this study came 

from the sources listed below: 

A. Published materials: 

Eritrea educational briefs, international books and relevant studies in journals and 

articles in periodicals were used to investigate the role of teaching aids in teaching 

and learning. 

B. Unpublished materials: 

Materials from previous studies i 

of teaching aids for teaching an 

eral and studies in the use 

ense value in this study. 

~.n b.Y. M. Ed students were also 
r o/ tht! 

incorporated into this study. 
\\lESTERN C1\PE 

C. Information supplied by teachers in questionnaires: 

The questionnaire to teachers was designed to investigate: 

• The extent to which secondary school Biology teachers use teaching aids in the 

teaching and learning process; 

• The types of teaching aids available in secondary schools of Eritrea; 

• The constraints that prevent the use of teaching aids in the teaching and learning 

process and 

• The importance of teaching aids on the development of learners' understanding. 

8 
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D. Information collected from interview conducted with teachers: 

• Semi-structured interviews were used to investigate teachers' perception 

concerning the extent to which teachers use teaching aids and to identify the 

constraints for not using teaching aids. 

• The responses from the questionnaire together with the data from the interviews 

were used to interpret the extent to which secondary school Biology teachers use 

teaching aids. 

1.8.2 Research questions 

In order to solve the problem of this study the following main research question was 

formulated: 

• To what extent grade 

using teaching aids in te 

Sub-research questions 

UNIVERSITYo/tht! 
The main research question h~vl.~~ \t}f Wdf: 

1
t~ f ur sub-questions which 

could provide the necessary information to solve the problem: 

• To what extent are teaching aids, that are helpful for teaching Biology, 

are available in secondary schools in Eritrea. 

• What is the relation in using teaching aids when comparing urban and 

rural secondary school teachers, private and governmental secondary 

school teachers, and less experienced and more experienced teachers? 

• What are the constraints for not using teaching aids in the teaching and 

learning process? 

9 
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• What is the significance of teaching aids on learners' understanding of 

Biology? 

1.8.3 Data analysis and data interpretation 

A significant amount of data was collected through the survey. Once all the data was 

captured data analysis was done to investigate the responses of teachers to the 

different questions asked in the questionnaires. The frequency of responses was 

recorded and compared to significant grouping variables such as 'type of locality', 

and ' experience of teachers'. This was done to investigate whether these variables 

impacted on the pattern of responses. Also, the data collected using the interview was 

recorded and transcribed into main themes. Then, data analysis was based on the 

themes. Finally, the main findings of the research were synthesized and evaluated in 

terms of the study under investigation. 

1.9 Limitations of the study 

In this study the main limiting faa 

The length of time spent on d 

schools between January and p .. ,,..,,_.,., 

semester fell within this period. 

th esearch study were: 

, e researcher visited the 

:-examinations of the first 

This was a small-scale study which involved only two regions of the country. 

Therefore wider aspects, which included the perception of other people involved in 

the schools like head of departments, principals, and supervisors were not 

investigated. 

Only 21 secondary schools that the researcher could easily access were chosen for the 

study. 

Since the study was conducted in only two regions, namely the central and northern 

Red Sea regions, the result could not necessarily be generalized for all regions in the 

country. 
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Although the findings may be true for the teaching and learning of Biology, they 

cannot be extended to other disciplines with any degree of confidence and conviction. 

1.10 Structure of the study 

The first chapter deals with the background and purpose of the study and addresses 

the statement of the problem, that is, to identify to what extent teaching aids are 

necessary in the teaching and learning process. 

The second chapter deals with the literature review about the different types of 

teaching aids and their relevance in the teaching and learning process. In addition, the 

various methods for selecting teaching aids are mentioned in this chapter. The factors, 

which prevent the use of teaching aids, are i-s 

The third chapter provides detail...,_,.,,-._.....,-.,.11"+'1, 

to collect the data for the study. 

ed at the end of this chapter. 

velop the instruments and 

ents ( questionnaires and 

interviews) helped the researc~~~~~~~~~~~-hich were necessary to 

illuminate the research problemU N IVERS I TY o/ tht! 

\VESTERN C1\.PE 
The fourth chapter includes the data presentation and analysis section of the study. In 

this chapter, the data collected using questionnaires and interviews, are presented and 

analyzed. The analyzed data are also evaluated to determine the possible 

recommendations to the research problem. 

Finally, the last chapter deals with the conclusions and recommendations of the major 

findings. The focus of the recommendations is to create awareness, amongst teachers 

and Biology curriculum developers and to make suggestions for further research. 

11 
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1.11 Conclusion 

This chapter gave a general background to one of the existing problems that is a 

challenge in the teaching and learning of Biology in the secondary schools of Eritrea. 

This study attempts to address as to what extent Eritrean secondary school Biology 

teachers use teaching aids in their classrooms. The theoretical framework for the 

study, the purpose, the main research question, significance, and limitation of the 

study have been discussed. 

In the next chapter the literature related to the study is discussed which helps to 

answer the main research question in the study. 

~ 

It• ■ I ■ ■ I ■ ■ I ■ -·- •• 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

The main content of this chapter is to provide relevant literature dealing specifically 

with the different types of teaching aids, their value, and to review results of research 

on different teaching activities practiced in classrooms. Hence, in this chapter the 

predominant role played by teaching aids in the learning process is explored. 

Secondly, issues dealing with different techniques for selecting and utilizing teaching 

aids are mentioned. 

In this study the term teachi 

activities and audio-visual aids 

attaining learners learning outco 

2.2 Development of Biology e uca 10n 

s materials, techniques, 

assisting the teacher in 

lJN IVERS I TY of tht! 

wi ' Ifif mg organisms and the 

relationships within the environment. A learner in Biology is exposed to various 

aspects of plants and animal life such as Morphology, Anatomy, Classification and 

their relationship with the environment. 

In addition to factual and conceptual learning, learners are always developing 

attitudes and skills and has experiences beyond those only envisioned by the teacher. 

Through the exposure to different teaching aids (visual aids, audio aids, and audio­

visual aids) gaps are filled between the learner and desirable learning. Inculcation of 

scientific attitudes can take place and opportunities for behavior changes are created. 

In essence, all teaching aids pose the potential for establishing and making a unique 

contribution to the experiences that enable high school Biology learners to develop 

essential learning skills, knowledge and values in science. 
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In Eritrea, learners start to learn about the Biology course from grade 8 up to grade 

11. The main contents of grade 8 Biology topics are : The nature of living things 

around us, their life functions, and the different chemical reactions in the body of 

living things, especially the process of photosynthesis in plants. In teaching and 

learning these topics, the teacher needs to use different teaching strategies in 

presenting the lesson. For example visual aids help to illustrate the structure of sample 

plants and animals and to show some chemical reactions. By using science-related 

activities such as demonstrations in classrooms, learners are able to observe and study 

live plants and animals in the environment. 

2.3 Objectives of teaching Biology 

Science instruction in the past has been concerned mainly with memorization of the 

scientific body of information. In Biology, the learners are asked to memorize the 

names and characteristics of the 

Today, however, with the trem 

scientific disciplines, it is totally 

formation in each of the 

any one individual could 

begin to memorize even a ompara 1v significant information 

concerning the field of Biology.lJ N IVERS I TY of thf!' 

,'VESTERN C1\PE 

In the process of science teaching and learning, the understanding of broad concepts, 

principles, and conceptual schemes or themes, becomes the primary task of the 

Biology teachers. This task is not an easy one for either the Biology teacher or the 

learner, since merely reading or listening to a presentation about a given topic cannot 

assure understanding. The teacher must rather have an understanding of the thought 

processes that a learner should have in order to teach accordingly. The learner must 

also become an active participant in the process of deriving these understandings of 

scientific concepts and conceptual schemes in Biology. 

The objectives of teaching Biology in the secondary school can be divided into two 

main areas: teachers' objectives and learners' objectives. In this study the important 

one is teacher objectives because the study mainly deals with teachers. Voss and 

Brown (1968: 34) suggest some of the objectives of teaching Biology as follows: 
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Stimulating a genuine curiosity in the mind of the leaner; the 
teachers must provide the opportunity for the learner to experience 
the thrill of discovery by himself/herself; the teacher must present 
Biology as a means of inquiry and investigation. 

For the first objective, the skillful teacher can give just the optimum amount of 

information so that the learner cannot help but be driven to find out the real cause or 

effect on himself/herself. Concerning the second objective, the teacher must set the 

stage, must provide the background information and then provide the necessary 

materials to do his/her own and finds the answer that he/she is seeking. To achieve the 

third objective the teacher must make the learner aware that progress in Biology 

comes as a result of scientific investigation and that the methods of investigation are 

many and varied. 

2.4 Meaning of teaching aid 

Since the early 1900s terms such 

communication media, educati 

interchangeably to designate a gr 

sense of the learning, according o e e er 

phrases such as educational aid~ ~"Jril[~ 
found to designate different ma ~i~Too~i 

1989). 

I materials, teaching aids, 

more have been used 

iques which stimulate the 

rature various words and 

land audiovisual aid, are 

cHi:rtg\ earning (Freysen, et al, 

Different educators have given different meaning to teaching aids. Van Rooyen and 

Van der Merwe (2001: 240), define teaching aid as "An object the teacher uses, or 

which is given to the learners to use, to achieve specific teaching and learning 

outcomes." Shortly, teaching aids are materials of different types of which each one 

has a specific value. 

In this study, the term teaching aid refers to different teaching materials used for 

teaching Biology in the classroom and the laboratory. Therefore, a teaching aid is 

explained as those visual aids such as textbooks, microscopes and lenses, diagrams, 

living things and specimens, and teaching materials for demonstrations and laboratory 
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work utilized by biology teachers to be effective in achieving learning outcomes 

(MOE, 2001). 

2.5. Historical background of teaching aids use 

The use of instructional materials started in the prehistoric times. The cave man taught 

his son to hunt; he did not only use words but, also demonstrated and practiced how to 

use tools for hunting. Today, in some countries, a batch of sand is used for practicing 

drawing and counting. 

The instructional media have been used to a large extent in the educational process in 

recent decades. The first teaching material in modern times was printing. The printed 

media shared the ideas of great thinkers and the strategies of teachers. The teaching 

materials we talk mostly about today are 

came into use in the 19th 

recordings, radios, television 

materials are not specially desi 

carrying technologies that can b 

onic and photographic media that 

, tographs, slides, films, 

printing, these teaching 

are simply information 

lJNIVERSITYo/t/w 
Nowadays, education is transformed ipto th~a licA,tipl\.,,of_ scientific technology to 

\\TE s T E K J: Ld\ t' E 
instruct example computer-assisted instruction that is practiced in some countries of 

the world. Kulik & Bangert-Drowns (1983: 137) suggest that the benefits that 

technology offer to learners are: 

Better and comfortable and foster learning since learners will be 
able to use technology to learn at their own pace and at their own 
convenience; opportunities to work with vastly richer materials 
and more sophisticated problems; unlimited, individual tutoring; 
and automatic measurement oflearners' progress. 

However, the use of modem technology was not easily available in most secondary 

schools in Eritrea because it is expensive and schools could not afford it. 
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2.6 Variety of teaching aids used in teaching and learning 

Since earliest times man has made use of non-human media to transmit messages or 

information and to instruct. "The first examples probably were sketches in the sand 

and rock paintings" according to Conradie (1979: 10). By the Middle Ages teachers 

had media such as books, models and blackboards available to support them in their 

teaching. The development of book printing naturally promoted the use of school 

textbooks tremendously, and this promoted other media. 

The development of teaching aids is seen in different periods for different purpose in 

education. Schramm cited by Duminy and Sobnge (1980: 137), distinguishes between 

four generations of educational media as follows: 

■ First generation media are those wh 

device. Examples are charts 

■ Second-generation media incl ruments introduced in the 

communication process to drawing. This has made 

possible universal public etf af . . f ¾_JitjfTrt! Examples are printed 

textbooks, workbooks, and s~\?t S T E RN CAP E 

• Third generation media were seen in the 19th and early 20th centuries when man 

introduced machines into the communication process, first to see, then to listen 

and finally to both see and listen. This resulted in photographs, slides, stripfilms, 

silent motion pictures, sound recording, and later also sound motion pictures and 

television. 

■ Fourth generation media are just beginning to come into use and they are 

distinguished by the fact that they depend on communication between man and 

machine. Typical devices are programmed instruction machines, language 

laboratories and electronic digital computers. 

Different educators have mentioned different types of teaching aids. According to 

Gerlach and Ely (1980: 247), teaching aids are classified into six groups, namely, still 
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pictures, audio materials, motion pictures and television real object, models and 

specimens and programmed and computer assisted instructions. While according to 

Van Rooyen and Van der Merwe (2001: 240), teaching aids are classified into three 

depending on their values: 

• Those encouraging concrete experience like laboratory work, 
demonstration and field trips; 

• Teaching aids encouraging iconic experience like pictures, posters, 
slide ... etc; and 

• Teaching aids encouraging abstract experience like diagrams, 
radios and so on. 

These teaching aids are selected depending on the objective of the lesson. They are 

also depending on the cognitive stage of the learners. For example, for teaching 

children in elementary level it is not advisable to use teaching aids that encourage 

abstract ideas because their cognitive development is at a lower level. 

Also Nacimo-Brown, et al (1982: 

help in terms of effective teachin 

aids. From these, the most comrrwv. 

Biology are the visual aids. 

1t~HWmlable teaching aids, which 

dio aids and audio-visual 

teaching and learning of 

UN IVERS I TY of tht:" 

In Eritrea the types of teaching\-'\ii s&'o , ~ • re ef y~ re mostly traditional in 

nature. They are either prepared or purchased by the MOE and then distributed to 

schools or could be prepared by the subject teachers for use. Some of the main 

teaching aids distributed are textbooks, and visual aids such as microscopes and 

models. The rest are prepared or collected from the community. For example, most 

living things could be collected and preserved for use in the lesson. 

2. 7 The value of visual aids in teaching and learning 

There are teaching aids that consist of three dimensional materials ( e.g. specimens, 

models and objects), printed materials (e.g. textbooks), still picture (e.g. non-projected 

and projected) and graphs (e.g. diagrams, posters). Slides, overhead transparencies 

and on-screen presentations are not intended to replace the verbal presentation, but 

they can enhance it. Visuals can serve as brief outlines to assist learners in following 
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the lecture. In addition, films and visuals aids can be used to illustrate and to imagine 

difficult concepts and issues. 

Visual aids are used to accomplish four ends according to Miller and Blaydes (1962: 

87). They are as follows: 

• To stimulate interest and thus expedite learning; 
■ To augment the learning process by providing visual experience 

beyond the concepts of words; 
■ To increase understanding by relating these experiences to life; and 
• To test for the application oflearning. 

Concerning the first, any learner could find a great interest in those things that they 

could see or handle. This is true in Biology where live plants and animals could be 

used as visual aids, they could stimulate interest oflearners in their study. 

In regard to the second aim, · learning proceeds from 

concrete to abstract. For examplei~~6/,~• .... 0a .,,d ~ti '-e-Jfll-€. '.l,J~v. .J..=:;~;-l;;~1-:i;~-ons the word 'chameleon' 

to a class, the learners will most up any image or concept 

that corresponds to the word. If~~~~~~~~~~~ameleon is a reptile, it is 

possible that some learners wo~i~fj~f~gc~h~ th reptiles. If a teacher 

explains further that it is a reptile or lizard type,1. !he mek ing is still further clarified. 
\\!ES T E K r"'II CAP E 

However, all this depends on the explanation, clarification and classification of 

information, which have meaning only in terms of past experience. Visual 

experiences can greatly enhance the learning ability oflearners. 

The third reason for using visual aids has to do with relating new experiences to life. 

In teaching it is always a safe practice to utilize the experiences of the learner. A wise 

teachers makes special effort to discover the kinds of experiences his/her learners may 

have. The fourth use of visual aids lies in the testing of the application of learning. A 

visual aid may be used rightly as an illustration or as an additional explanation. 

There are certain standards of essential qualities that may be used to determine the 

extent to which visual aids are of value in a learning situation. "Their value depends 

on the extent to which they assist in achieving the objectives of instruction and may 

be indicated briefly under the following: accuracy; relevancy; realism; 
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comprehensibility; and interest" according to Miller and Blaydes (1962: 89). These 

values make teachers use teaching aids in the teaching and learning process besides 

the lecture method. 

As stated in the Curriculum Guide for teaching Biology in secondary schools in 

Eritrea, the main types of visual aids used for teaching grade 8 Biology are the 

textbooks, microscopes and hand-lenses, and living things and specimens. Therefore, 

the literature review which is related to these teaching aids and research studies on the 

role of teaching aids are discussed in the following section. 

2.7.1 The textbook as a teaching aid 

The textbook, during the last century, has come into use more widely and has proved 

itself more broadly useful than any other m Of all the teaching aids available to 

the teacher today, it is likely t nsable and most nearly 

perfected. For example in Eritr 

aids in the teaching and learnin 

and distributes all types of te 

- t-h-,,_..,o commonly used teaching 

he MOE of Eritrea prints 

modem textbook is an 

effective combination of worf_T ~ , . f ife"S -n yll~rrf h r eaningful illustrations 
according to Shipley, et al. (1972: 237). Similarly, in "Eritrea, the grade 8 Biology 

,VES T ER CAPE 
textbook used for teaching and learning is composed of word descriptions and 

diagrams. 

Many educators explain the use of textbook as a teaching aid. For example according 

to Armbruster, (1992) cited by Digisi and Willet (1995: 124) "When textbooks are 

used effectively with a broad repertoire of instructional activities, difficulties of 

factual inaccuracy, inadequate explanation, and lack of depth can be minimized and 

the teaching of critical reading and thinking skills enhanced." Also according to 

Brown, et al (1973) and Nacimo-Brown, et al (1982) textbooks offer several 

advantages when used for classroom instruction. Some of them are summarized as 

follows: 
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• Individualization of instruction- textbooks help to individualize 
instruction by enabling learners to proceed at their own rates, and to a 
limited extent, according to what they are interested in studying; 

• Economy- textbooks are used and reused; their cost per pupil is 
therefore quite low; 

• Organization of instruction- textbook help to organize and unify 
instruction by providing some reading experiences suggested 
activities, recommended readings, and question; 

• Tutorial contributions- teachers often maintain that textbooks help 
learners to learn how to read better, to study, to weigh evidence, and 
to solve problems; and 

• Improvement of teaching- textbooks are also regarded as helpful in 
improving teacher skills ( especially through teachers' manuals and 
notes) and in suggesting ways to handle instructional problems. 

In Eritrea, the Biology textbook is 

the structure of some living t experiments using the 
rl-1""""11""'"'1'-,,"""Y'"-i""'~-=~~ 

procedures given for each topic. le time for teachers and 

cover a stated syllabus. 

Different research studies were 

example, Shymansky and Kyle (1 

giii rMe, · ff :xtbooks on learners. For 

nducted on the effect of 

textbooks on learners' performance. Textbooks can help learners develop effective 

science reading strategies. The textbook has long been a key in the instructional plan 

of science teachers. In Eritrea, the grade 8 Biology textbook consists of diagrams of 

plants and animals. Learners could study easily the structure of living things by 

observing the diagrams and this also helps them to have good understanding of the 

concept and to perform in their examinations. 

Also, Gallager (1987) summarized the study conducted by Horak, who analyzes the 

effects of different types of aids on learning science concepts from textual materials. 

The result of his study indicates that most learners benefit from forms of textual 

structuring that aid them in selecting the important concepts and assist them in 

making internal connections within the presented materials. 
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2.7.2 The microscope as a teaching aid 

According to Miller and Blaydes (1962: 282) "The microscope is one of the visual 

aids, which is used to stimulate, interest and thus assist learning." It makes greater the 

learning process by providing visual experience beyond the concept of words. " Of the 

tools for extending the Biologists senses, the microscope is one of the most useful in 

many areas of laboratory work according to Harding, et al (1969: 26). It is mainly 

useful in helping to observe the smaller living things which cannot be seen by the 

naked eyes. 

Also Risk (1958: 356) suggests the role of the microscope to be "in establishing vivid 

and accurate images, and as a means of arousing interest in and fixing attention on the 

desired relationships being studied". When learners observe the different parts of a 

living thing, they would be more motivated 

Many research studies have bee , 

aids in teaching and learning. Th 

are derived from the use of visua 

· erested. 

e effectiveness of visual 

eal that a series of values 

value of the microscope, 

it is used to observe living t1yj 
1
~f Gf,a£{1,s"I lf {P~tfgiean secondary schools 

learners study the structure of animal and lant c~h;, using the simple light 
'\TESTER CA E 

microscope when learning grade 8 Biology. 

2. 7 .3 Living things as teaching aids 

It is known that the more effective learning takes place when one observes concrete 

objects or organisms in their natural environment. As Biology teaching is all about 

unlocking reality for the learner and orienting him or her towards reality, learners 

must be given as many opportunities as possible to experience reality for themselves. 

Real things and models include people, actual objects, and specimens. "Real things 

are those stimuli presented to learners by means of field trips or by bringing people or 

things to the school for direct observation", according to Gerlach and Ely (1980: 375). 

No teaching aid, picture, or film can produce the clear-cut concept, which the real 

object can evoke according to Shipley, et al (1972: 242). Objects are quite easy to 
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obtain with a little foresight and some help from the learners. Many of the small 

animals, trees, and fruits can be collected for use in lessons in science. Many real 

objects are not practically brought to the classroom. Therefore, use of carefully 

constructed models will assist the teacher to create good learning situations. 

According to Miller and Blaydes (1962: 79), "The most valuable form of visual aid in 

Biology is undoubtedly the specimen and, wherever possible, it should be the living 

specimen." A specimen represents a living thing and used as a teaching aids in the 

classroom. According to Harding, et al (1969: 119), " Specimens are powerful media 

for Biology students as they represent nature in its most direct approach". This helps 

learners to learn in an informed way because they have opportunities for true 

experience with the materials under study. Animals have also been used since early 

time for educational purposes. Aristotle dissected animals for study and teaching 

purposes (Stainsstreet, et al, 1993 411) -

IR ■ I ■ ••• ■ I ■ ■ I ■ RI 

According to Wittich & Schulle 

such as organisms in teaching 

Some of them are summarized a 

:rt 

' 

'"· 

'" 97• ·:M! 

d .. 
. 

Ge acr £ ... 

I - .hlo ~ ha 
J 

( 

e 

1980) using real objects 

significant advantages. 

UNIVERSITYoftht'.' 
• Real organisms give.;~ h'c!lf i @N° XYf · Ge and in so 

doing narrow the gap "Het\'.(rlren t c\i)ng anc1 rea ity; 
• Using real organisms in the classroom make it possible to 

compare certain concrete kinds of plant and animals with one 
another; 

• Working with and studying organisms make use of senses such 
as the sense of touch and the sense of smell that often are not 
employed in the teaching-learning situation; 

• A good collection of organisms naturally saves time, because 
an overview can be given without having to look for examples 
on excursions; and 

• Learners can help teachers in collection of organisms from the 
community. Learners' participation is encouraged in this way. 

Research results show that living materials in the Biology classroom stimulated 

curiosity and interest, in tum, influenced attitudes and achievement according to 

Gallager (1987). "The real animal provides an educational experiences which is 

deeper, and therefore of more value, than that given by surrogates such as textbooks, 

charts, computer simulation or plastic models" according to Stainsstreet, et al (1993: 
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411). Research studies have found that the presence of living things in the classroom 

like plants, insects, birds, fish, animals, not only helps the student learn facts about 

their growth, but also builds attitudes of responsibility, consideration, and gentleness. 

Gallager (1987) summarizes the research conducted by Saunders and Young that dealt 

with the effects of the presence and absence of living things in the high school 

biology classrooms. The result shows that living materials in the biology classroom 

stimulated curiosity and interest, which, in turn influenced attitudes and achievement. 

Also, Killermann (1996) reported that the use of living animals in the lesson could 

have a positive influence on student attitudes. It is found that working with living 

animals is more motivating and this motivation led to a greater amount of learning. 

An overall conclusion from the study is that living animals should be used in the 

lessons as often as possible, whether in the classroom, or out-of doors. 

In Eritrea secondary schools, livi 

for teaching and learning in gra 

their surrounding pond. This hel 

in addition to the teacher's presentation. 

and other plants are used 

selves collect them from 

ge by direct observation 

UN IVERS I TY oftht.-" 

Even though using real organisai\r ~~ ilia~~IM nbtri}~Js, there are limitations in 

using organisms as teaching aids. Some of the limitations suggested by Gerlach and 

Ely (1980: 375) are: 

• Real things are not always readily available; 
• Real things cannot always be viewed in their natural settings; 

and 
• Real things are not always useful in their natural state. 
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2.8 The value of audio aids in teaching and learning 

A large portion of classroom learning experience involves listening: listening to 

lectures, discussions, explanations and comments. It has therefore become necessary 

to include audio aids such as the radio, and the tape recorder. Unlike television and 

overhead projectors, audio aids can be carried and used everywhere and anytime even 

in villages where there is no electricity supply. 

2.8.1 The radio 

It was one of the first technological aids and has been used on a large scale since the 

19th century. In developing countries, for example India, where teachers are scarce 

and often badly trained, profitable use is made of school radio broadcasts, according 

to Conradie (1979: 44). In Eritrea, the nati dio is used to broadcast the Biology 

lessons to which learners listen 

The radio as a teaching aid has gr t v 

and in areas where television is oo 

their classmates. 

ry distinctions play a role 

e. For example, Biology 

lessons for secondary schooli.J1N>ffli8s . o ''91,~f rttause of the following 

advantages according to Wittich and Schuller it 979: 271): 
\\rESTER CA E 

• The radio can overcome boundaries of time and space. For 
example recordings of lecture of Biology lesson can be brought 
right into the classroom or learners can listen at home; 

• Radio is a relatively cheap medium of communication; and 
• It also gives an opportunity for active participation. Learners 

who listen are prepared to draw, write, look at diagrams, and do 
exercise. 

The use of the radio as a teaching aid could help learners to have equal understanding 

of the concepts because it is prepared by well-trained teachers. 

2.9 The value of audio-visual aids in teaching and learning 

Audio-visual aids are composed of two instructional devices of sound motion pictures 

and television. Research studies have shown that a person learns 1 % by taste, 1 and 
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1.5% by touch, 3.5% by smell, 11 % by hearing, and 83% by visual experience 

Conradie (1979). This indicates that teaching aids, which have both seeing and 

hearing devices, are more effective for teaching and learning. 

Film and video can also be effective teaching tools. They demonstrate things we 

cannot see and offer views of dangerous processes, complex events (such as the 

workings of the heart) by combining images and sounds, and can invoke an emotional 

response often more powerful than mere words. One of the most effective uses of 

television teaching is in audio-visual mediums for presenting specialized 

demonstrations. Especially laboratory demonstrations can be used in these subjects 

where skills need to be developed. 

2.10 Research findings on the importance of teaching aids 

During the last few decades a n 

role of teaching aids. Can teach.h•n""'"<H'l'lc,----hi,-;I 

meaningful? This question has b n 

that pupils can learn effectively · 

king questions about the 

ching and learning more 

and the answer has been 

UN IVERS I TY of thl! 
There are numerous research fi\t~sS4f-t£11ft_~ae~~iptals can learn effectively 

if appropriate teaching aids are designed, produced, made available and accessible to 

their users. According to Ibe-Bassey (1996: 288) point of view " ... instructors and 

learners can use teaching aids to transfer their systematically planned lessons to others 

with the ultimate aim of promoting learning among learners." Hence, using such aids 

properly, create interest in the learners, motivate the learners to learn, make 

instruction productive, and provide developmental teaching and learning. 

Research on the use of the integration of teaching aids in various phases of the lesson 

shows that the meaningful use of more than one teaching aid can definitely contribute 

to the support of the teaching and learning process. However, according to Kinder 

(1973) cited by Freysen, et al (1989: 65), " ... the number of teaching aids used do 

not itself determine the success of a presentation". The success of using different 

teaching aids is largely determined by the suitability of the various teaching aids, the 
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way in which they complement one another and the planned use of teaching aids to 

realize the stated objectives. 

The teaching of biological principles as a result of many worthwhile learning 

activities can establish a good relationship between the need of facts and 

generalizations. According to Dicker (1987: 45), "Resource materials are intended to 

assist the learning process rather than a means of allowing a teacher to have easier life 

at school or to be used as a substitute for an absent teacher". This implies that teachers 

use teaching aids in addition to other teaching methods ( e.g. lecture method) that can 

help learners understand the lesson easily. 

The general objective for the use of teaching aids is to make learning more 

meaningful. Some of the specific objectives suggested, according to Shipley, et al 

(1972: 222) are: 

Focusing pupil interest a , · 
concept; relating abstracti 
understanding into a ge 
written expressions; 
and explaining relations 1ps. 

structure of a 
ting scattered 
g verbal and 
o languages; 

UN IVERS I TY of tht!' 
Concerning the first idea, teacher~ whp rely Ts..olely on th_e_ Qral presentation find that 

Vt EST EKN C1\P .t. 
their learners frequently are unable to relate effectively a new learning to any well 

founded basic experience. The use of a picture, drawing, sketch and so on will assist 

immeasurably, to focus the attention on the subject. 

For the second idea, the use of visual materials by the teacher lead the learner to 

mastery of the skill by using charts and sketches to understand whole concepts where 

explanations, by using words, are often inadequate. 

Thirdly, the learners' imagination cannot be expected to reach a completely accurate 

mental picture of the concepts about which, the learner has been learning. Thus, it is 

imperative that the teacher employ some kind of visual material to relate the general 

concept to a three dimensional reality. 
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In attaining the fourth object, teachers can use the motion picture. A real object, a 

still picture, or a motion picture will serve to relate a general concept to particular 

circumstances. In teaching about internal structure of organisms it would be difficult 

to communicate word descriptions without the use of diagrams. Finally, concepts that 

are developed in one subject area are thought of as separate and apart from concepts 

developed in some other subject area. Teachers must make every effort to relate 

learning to life and to show learners that all learning is related to the whole experience 

of living. 

Also research studies show that learners' performance can be improved by the use of 

appropriate learning materials and teaching methods. One of the findings by Cohen 

and Ben-Zvi (1992: 147) suggest that" Variety of teaching activities, which optimize 

students involvement in the learning process, together with well-prepared materials, 

which are appropriate for such activities, - ers to improve their performance." 

This implies that using differ 

make learners to involve differen 

Using teaching aids in classro 

lecture method would 

wo-way communication 

between teacher and learners. s ti Ts o},J¥ifl~ barriers occur that can 

be solved using teaching aids. ~jtJtcg f i cff~r ~{9p9i: suggest five barriers to 

effective classroom communication such as"... too much verbalization, confusion 

over referents, daydreaming, perceptual difficulties, and physical discomfort". The 

means for solving these barriers are described in the next paragraph. 

To overcome the first problem, teachers may draw on a wide variety of instructional 

materials by using modem communication techniques to transmit information. The 

second kind of communication problem is overcomed by using a message that is 

highly graphic, visual and unmistakable. The more graphic and visual a message is, 

the more understandable the stimuli . 

The problem of day dreaming can be lessened or eliminated by making lessons more 

interesting or easier to understand. Leaming materials that appeal to the senses and 

require some kind of activity by the student are very useful in this regard. A learner's 

capacity of information about the world is gained through the senses, largely through 
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the eyes and ears but also through the mechanism of smell, touch and taste. Our 

physical environment can have a favorable or an unfavorable effect on our emotions. 

To solve the unfavorable effect classrooms should have controlled lighting systems 

that permit the use of projected materials and temperature control that encourage 

mental alertness. 

2.11 Science-related activities in Biology lessons 

2.11.1 Demonstration 

Nacino-Brown, et al (1982: 54) defined demonstration as "An activity which 

combines telling, showing and doing for the benefit of an audience, be it a person or a 

group of persons. It is an activity in which learners reassert or validate information 

previously stated by the textbook on the 

Here a teacher could show le 

procedures given in the textboo 

Biology for grade 8, the principl 

be demonstrated for learners. 

- II ccording to Candela (1997: 500). 

of Biology by using the 

the Eritrean textbook of 

osis and diffusion should 

theory or facts stated in 

the textbooks. According to Fr -rf~l:Et f ~ I lf 9i, lf/ tfr~r fundamental didactics 

forms are applicable to the dem~ ~ a~ e o · CA p E 

1. The demonstration can involve learners through play; 
2. Demonstration is related to discussion, because the demonstrator must 

communicate constantly with the audience in order to explain the 
demonstration; 

3. The demonstrator uses examples freely in his teaching, for example in 
the form of specimens or models; and 

4. If the demonstrator involves the learners in the demonstration or gives 
them specific tasks to do, he is using the assignment as a fundamental 
didactic form. 

There are instances when demonstration is appropriate such as ". . . when teaching 

skills; when teaching materials and equipments are insufficient; and when 

experimenting with dangerous chemical solutions", according to Nacimo-brown, et al 

(1982: 54). 
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Like most other effective techniques or procedures in science teaching, 

demonstrations may be used for a variety of purposes. Among thes purposes for 

which demonstration have proved functions are: motivation; explanation of principles 

or application; preview of a unit work; provision for various phases of teaching for 

thinking; provision for particular learners needs or interests; exemplification of a skill 

or technique; review; and evaluation, according to Richardson and Cahoon (1951). 

According to Voss and Brown (1968: 71), demonstrations have certain advantages, 

namely 

• It is easier to theorize about a phenomenon after one has observed it 
directly; 

• It is easier to conceptualize something when the person actually 
observes it; 

• It is easier for students to think about what they have seen for 
themselves than something they have read about; 

• It provides students with oppo observe and think with a 
biologist in a problem so 

• It saves on materials, clas 

In teaching Biology, demonstrati 

I used to teach about the reprod 

ms. From my experience, 

by showing a live flower 

and its different parts to learners. However, usinf demonstration activities have some 
. UNTVFR.'iii. TY oftht! disadvantages as stated by Fraser, et at (1 gs'Jt f59): -

,\rEs TERN Ci\.PE 

• It provides less opportunity for learners to discover things or solve 
problems by themselves; 

• Active participation is reduced as the learners mainly act as 
observers; and 

• It is difficult to follow demonstrations in a large group. 

2.11.2 Laboratory work 

The laboratory is the place where one learns most readily. Race (1992: 15) defines 

practical work as "an important type of teaching activity in teaching science." It helps 

to develop knowledge and understanding of scientific facts and theories by the 

provision of concrete experience, developing psychomotor skills and promoting 

motivation. From this type of learning activity learners' retention of what is learned is 
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very high; that is, they can remember 90% of what is said, while doing something 

according to Rick cited by Conradie (1979). 

Science instruction that includes a regular laboratory experience is a viable and 

effective instructional method for science teachers. Experimental work in Biology 

provides an opportunity and examines the various structures, processes and 

relationships that are characteristics of the living organisms, according to the MOE, 

(2001). 

The science laboratory in secondary schools has been promoted as serving a wide 

variety of educational functions such as "Developing and restructuring knowledge 

schemes; promoting inquiry and problem solving reflecting science as it is practiced 

by scientists; and developing skills in the processes of science", according to 

Germann, et al (1996: 415). It is important in teaching Biology that animals can be 

dissected for observing their i.l\!!!ii~~~~!~to develop the skill by 

observing and doing the dissectio 

Research studies on the effect of ers show that the value of 

science practical work to pupi s 1es in eir invo vement m personal discovery, a 

f . . d U.N IVFl_l SITV o ht~ . &. bl 
sense o cunos1ty, an an acqumng con1idence m clevismg strategies 1or pro em-

solving or learning social co-J~~la'.r~J t i£i'i Jrlri.i ~ k, according to Denny 

(1986). 

Shymansky and Kyle (1986), summarize the role of the laboratory carried out by 

Hounshell. Of the 196 teachers who replied to the questionnaires, 80% felt that 

laboratories were effective in increasing learners processing skills, enhancing 

knowledge, and positively influencing attitudes. However, about half of the teachers 

reported that discipline problems increased during laboratory time and most 

mentioned problems with obtaining adequate funding for the laboratory. 

The study carried out by Killermann (1996), concerning the learners' attitude towards 

Biology lesson, shows that experiments carried out by learners themselves led to a 

significantly better attitude towards Biology lessons while the group in which the 

experiment was demonstrated by the teacher showed a slight negative change in 
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attitude. When learners do practical work, like dissecting animals themselves, they 

will develop the skills easily rather than observing the work done by others. In the 

teaching and learning process the learner develops more skills by doing practical work 

than by observation only. 

2.12 Methods of selecting teaching aids 

When well-designed teaching aids are implemented successfully, it will enable 

teachers to lead and direct in a well-designed environment for large and more 

heterogeneous groups, according to Waghid, (1999). Using a variety of instruction 

materials is important for effective teaching, but their selection, utilization and 

evaluation requires professional skills, which can only be acquired through training 

and practice as stated by Nacino-Brown, et al (1982). For example, for using the 

laboratory, teachers should be trained so as it correctly and effectively. 

_r;;;;r:;;::;t~ltJ~..t, .. ';r:~~ According to Van Rooyen and Vi;y, 

effective when they are employ 

skills of the teacher." They assi 1 -

"Teaching aids are most 

onality and the teaching 

of the subject matter by 

learners. However, Aho, et altf~i\iSfi§°tf Dµ}, t~i~'The choice of suitable 

materials and equipment to SUPP.Ort learning_is an imr>9rtk.t matter. If this is lacking it 
,\r ES T t.; RN LAP £ 

may result in the teacher continuing to use traditional teacher-centered methods." The 

teacher needs to have a skill or should train how to select and use the appropriate 

teaching aids before he/she tries to use them. 

As teaching aids in the classroom become an extension of the teacher, the following 

aspects "Simplicity and clarity, symbolic coding element of the medium, pupil 

participation, availability, cost, suitability, and technical quality " must be taken into 

consideration when teaching aids are to be selected, according to Stuart, et al (1985: 

78). These can be explained as follows 

A. Simplicity and clarity 

In a simple presentation the information will be arranged to make the important fact 

immediately obvious. Too much information and too complex a composition of 
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images is confusing; clarity also means that it will become possible for pupils to gain 

insight through the manner in which the content is presented. 

B. Symbolic coding elements of the medium 

The way in which information is coded and shaped by a medium will influence the 

cognitive (intellectual) activities of the learner when he/she is integrating new 

information into his/her existing knowledge. Examples of coding elements are sound, 

colour and so on. 

C. Pupil participation 

Teaching aids can only be effectively incorporated if they promote pupil involvement. 

Meaningful interaction must be possible bet the pupil and the content. 

D. Availability: 

astructure as well as the 

availability of apparatus and progcams. 
TN IVERS I TY ofthf!' 

E. Cost 
,vESTERN CA.PE 

There should be a sensible relationship between cost and expected learning results. 

Smaller teaching aids (textbooks, overhead projector etc) are most cost effective than 

many of the more sophisticated teaching aids. 

F. Suitability 

The most important aspect when selecting a teaching aid is determining its suitability 

in assisting the pupil towards realization of the learning objectives. 
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G.Technical quality 

Programs should be of a high quality in order to eliminate disturbances. Such aspects 

as clarity, vividness, visibility, legibility and audibility are of important once. 

During selecting teaching aids there are different factors to be considered. For 

example Romiszowski (1988) mentions the factors that affect the choice of an 

appropriate teaching aids in teaching and learning aids as follows: "Instructional 

method; interest of students; special characteristic of students; and practical 

constraints." The influences of these factors are explained below. 

A. Instructional method 

The choice of a particular instructional 

teaching aid. No one type of te 

teacher therefore, should selec 

example, if a teacher uses a 

experience, teaching aids such a 

as it limits the opportunity for D - ft~hf 

, 11 kinds of learning. The 

st aid the method. For 

iscussion and sharing of 

) would not be suitable, 

Pf,jdtffi· 
,vESTERN CAPE 

B. Interest of students 

The type of learning task facing the student will also influence the choice in teaching 

aids, because it limits the choice of suitable methods of instruction. Teaching aids are 

effective only when they are understood and appreciated by the learners using them. 

According to Freedman & Berg (1961) learners' preparation depends on readiness and 

participation. The readiness for learning refers to 'view', to 'listen', and to 'absorb'. 

This readiness is presented when their interest has been aroused and when they know 

why they are seeing or hearing the material and what they are to look for and why. 

The teacher removes barriers to understanding in the form of difficult words or 

concepts by listing them on the board and teaching them. Then the teacher can 

introduce which is to be seen, thus setting the stage for learning. Learners participate 

during an audio-visual experience by concentrating, thinking, and reacting. After it is 

over, they can participate more actively by answering the questions posed earlier, by 
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joining in discussion, drawing, writing, practicing the skills learned and applying the 

knowledge gained to other situation. 

C. Special characteristic oflearners 

The special characteristics of some learners will directly influence the teaching aids to 

be chosen. For example, to instruct learners with sight problems using visual aids will 

not be suitable. 

D. Practical constraints 

The practical constraints such as money, time, and administrative factors also limit the 

choice of teaching aids. The cost depends on school budget and the time allocated for 

the subject. 

Baird, et al (1994: 576) 

between rural and urban scien 

teaching and learning. They reJJ~J}6,1'r.lt6t.,,.n<f-l' 

teachers in rural and urban sc 

ilarities and differences 

using teaching aids in 

, fwhich influence science 

using the appropriate teaching aids, according to Baird, et al (1994: 576), are as 

follows: 

• Insufficient/ lack of teaching aids 
• Out-of date teaching materials 
• Insufficient fund for purchasing equipment and supplies 
• Inadequate laboratory facilities 
• Too many class preparation per day 
• Class size large 

The result of the study shows that both rural and urban science teachers identify 

sources such as inexpensive materials, and use hand-on teaching strategies. Both 

groups reported that they made use of lectures and demonstrations for science 

instruction. Also, both groups of teachers faced many of the same everyday concerns 
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- ---·--··--·-.. 

including poor student problem-solving skills, insufficient funding for their science 

program and inadequate laboratory facilities. 

As to the difference between rural and urban science teaching the data revealed that 

rural teachers saw their environment as lacking a sufficient number of science role 

models for their students. Having too many daily preparations was a much greater 

problem for rural teachers. However, more urban teachers than rural teachers felt that 

class size was frequently a problem. 

Also Dicker (1987: 45) mentions a number of barriers, which can prevent teachers 

from making adequate, use of suitable resource materials namely: 

• Lack of resource centers which provide the materials; 
• Teachers' may not have sufficient time to carry out or prepare 

teaching materials themselv 
• Lack of capital expen 1..., ............. __...__ ____ ...,. ng resource 

materials; and 
• Limited experience of te e difficulties 

in showing pupils the re11 .. u :.nu , .. of classroom 
science teaching. 

2.13 Conclusions UNIVERSITYo/tht! 

I th. h h b" . lNES.T F. RN C1.\.P.hF B. 1 . b n 1s c apter t e o ~ectlves of teacumg"Bio1ogy ana w af 10 ogy 1s a out were 

discussed. The different types of teaching aids and the values of visual aids, audio 

aids, and audio-visual aids are briefly explained with some research related findings. 

Finally, the methods used for selection of teaching aids and the problems facing 

teachers in using teaching aids were discussed. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

In the previous chapter, the literature review concerning the use of teaching aids by 

Biology teachers in secondary schools were discussed. In addition, different factors 

that influence the selection of teaching aids for use were stated. 

In this chapter, I will discuss the research methodology adopted in the present study. 

It describes the research design, the scope, the area of the study, the samples, and the 

procedures of the research process. It also points out the background of the research 

and the choice of the research approach. 

The study was conducted in t 

Northern Red Sea regions. Both 

schools, and teachers with differe 

is, the Central and the 

schools, urban and rural 

in these schools. 

3.2 Paradigms in research met J~ IVERS IT Y of th f! 

\\!ESTERN CAPE 

Research methods refer to the ways in which research studies are designed and the 

procedures by which data are analyzed. According to Goodman and Adler (1985) 

cited by Fraenckel and Wallen (1993: 408) " The rationale for choosing one 

methodology over the other is connected to the nature of the subject studied and the 

underlying goals of the research." 

The researcher is concerned about the availability of teaching aids and the frequency 

of teaching aids use in the classroom. The study is carried out by collecting statistical 

data using questionnaires. Hence, a quantitative research method is used to answer 

the first three research questions. Also, semi-structured interviews were conducted to 

identify the availability of teaching aids, the constraints that prevent teachers from 

using teaching aids and the importance of teaching aids on learners' understanding. 

Teachers' beliefs and attitudes were collected using semi-structured interviews. A 
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qualitative research method was used to answer the last three research questions. 

Hence, the study falls within both quantitative and qualitative research paradigm. The 

use of two or more methods of collecting data enables the researcher to cross check 

the results in the process, subjectivity is controlled, and the validity of the results is 

increased. Exclusive reliance on one method may bias a researcher's picture of the 

phenomenon under investigation and therefore, methodological triangulation having 

different methods was used on the same subject of study according to Cohen and 

Manion (1980). 

In this study both quantitative and qualitative research methods were used to 

investigate the research problems and to analyze the data collected using 

questionnaires and interviews. In the quantitative research method, questionnaires 

were prepared to collect numerical data from the representatives. In the qualitative 

research methods data were collected using interviews .. 

Characteristics 

Form of data 

Sample size 

Focus of the research 

Role of the researcher 

Study design character 

Generalizability of findings 

Qu alitative methods 

a in the form of words & phrases 

On quantity On quality 

The primary instrument for To observe & to ask open ended 

data collection & analysis questions 

Predetermined & structured Flexible 

Provide factual, reliable Results are not generalized to a 

data at the end of the reference population 

research study. They are 

usually generalizable to a 

large group 

Table 3.1 Summary of differences between quantitative and qualitative research 

methods 
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3.3 Choice of research approach 

After a definite research problem was identified and a thorough search of the 

literature was accomplished, the researcher had to decide which will be the approach 

to take in systematically collecting the data, or information needed to solve the 

research problem. One of the research approaches used was descriptive research. 

Descriptive research is a broad classification of research under which many of 

research are conducted. 

Descriptive research was conducted to describe the present situation, what people 

currently believe, what people are doing at the moment, and so forth according to 

Baumgartner and Strong (1998: 130). Descriptive research is conducted by collecting 

information, and based on this information the situation is described. In this study, 

descriptive research is used to investigate nt to which Biology teachers in the 

actual and normal classroom in 

This study is a primary research11Jgv~(1i-gf~ 

, se various teaching aids. 

urrently teaching grade 8 

Biology learners in secondary sc 

3.4 Research design 
lJN IVERS I TY of tht! 

,vESTERN CAPE 
A research design is a plan or blueprint of how a researcher intends conducting a 

research process in order to solve the research problem. There are different types of 

research designs such as experimental, survey, participatory action research, and so 

on. In a survey approach, information concerning opinions or practices is obtained 

from a sample of people, representing a population, through the use of interviews or 

questionnaires techniques (Bell, 1987: 13 ). 

In this study the survey approach, which is one of the descriptive research approache 

was used to investigate the extent to which Biology teachers in the actual and normal 

classroom in Eritrean secondary schools use various teaching aids. Questionnaire and 

interview techniques of data collection were used in this survey. 
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According to Descombe (1998), conducting research using surveys have advantages. 

Some of the advantages are stated as follows: 

• Surveys focus on data more than theory-producing data based 
on real world observation; 

• Wide and inclusive coverage. This gives credibility to 
generalized statement on the basis of the research. 

• Lend themselves to quantitative data; and 
• Can produce a mountain of data in a short time for a fairly 

low cost (Descombe, 1998: 27). 

According to my point of view the information collected using survey method helped 

me to make comparisons and to know the current situation. However, a survey 

method has some limitations like the information obtained may be inaccurate or 

misinterpreted. These shows that using only a survey method is not complete by itself 

in collecting data. Hence, a qualitative rese h method is needed to overcome the 

shortcomings of using a survey. 

3.5 Methods of data collection 

3.5.1. Sampling 
UNIVERSITY n/thl! 

\VESTERN C1\PE 
Sampling is the process of selecting a number of individuals for a study in such a way 

that the individuals' represent a larger group from which they were selected according 

to Gay (1981: 85). 

Among the various types of sampling, the researcher has used a purposive sampling 

method. In purposive sampling, the researcher already knows something about the 

specific people or events and deliberately selects because they are seen as participants 

that are likely to produce the most valuable data according to Descombe (1998: 15). 

For example, in this study the Biology teachers currently teaching grade 8 learners are 

purposely selected because they were the right sample that could give the exact 

information. 

As indicated in chapter one, the study is located in the central and northern Red Sea 
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regions of the state of Eritrea. The researcher has focused on the Central region 

because it has a high density of schools consisting of governmental and private 

schools. The northern Red Sea region has been selected because it consists of rural 

and urban types of schools. 

In Eritrea there are 49 schools (45 governmental and 4 private secondary schools). 

Most of them are situated in the central region and a variety of schools for different 

ethnic groups are situated in the northern Red Sea region. The researcher selected all 

secondary schools in the central and the northern Red Sea regions. 

The second reason for selecting these secondary schools is that the researcher was 

working as a secondary school Biology teacher in the northern Red Sea region for 

about 9 years, and have close contact with Biology teachers in the central region due 

to having conducted workshops and seminar ted to curriculum development. 

By doing this research the resli ~:; ; r n7iinl;Jt; 1;;;r:-i'1tai idea from the teachers' 

perceptions on the use of teac urban, governmental and 

private secondary schools ofEri 

3.5.2 Instruments 
UN IVERS I TY of thl!' 

\\lESTERN CA.PE 

Questionnaires and interviews were the instruments used to collect information, 

which were important in conducting research. In this study the clarity and validity of 

the questionnaires and interviews were first discussed with experts working in the 

MOE of Eritrea and those colleagues studying at the University of the Western Cape. 

In the process it was determined whether the questions were correctly formulated or 

not. On the bases of their comments the necessary revision done to ensure that the 

research instruments were capable of measuring what they were supposed to measure. 

However, due to time constraints the questions were not discussed with the 

researcher's advisor. 
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3.5.2.1 Questionnaires 

Questionnaires are one of the most widely used social research techniques, which can 

be administered in different ways according to Blaxter, et al (1996: 159). 

• They can be posted to the intended respondents, who are 
then expected to complete and return them themselves; 
and 

• They can be administered over the telephone or face to 
face. 

Using questionnaires has a number of advantages and disadvantages. Nachmias and 

Nachmias (1981: 108) suggest the following advantages and disadvantage of using a 

questionnaire in survey research. 

• 

• 

Using questionnaires is ~ 
questionnaire does not reti'"~ 
The processing and anal}ll~;er:~-,;t:.:fil~~~:r~,~~:~:,,,.i::,.:"-'l""illti.rrlri~' 
cheaper than those of the • • • 
It reduces biasing errors 
characteristics of intervie 
skills; 

• It assures anonymity es "ali "' 
1 1 

sensitive issues; 
• It gives chance for subje • rt ~ 

A 

• It permits wider geographic contact with minimal cost, 
whereas interviewing would require expensive travel cost 
and time for the interviewers (Nachmias & Nachmias, 
1981 : 107). 

However, using a questionnaire has also some disadvantages according to Nachmias 

and Nachmias (1981: 108). They are: 

• A questionnaire can be used as an instrument for data 
collection only when the questions are straightforward 
enough to be comprehended solely with the help of printed 
instructions and definitions; 

• There is no opportunity to probe beyond the given answer to 
clarify ambiguous answers, or appraise the non-verbal 
behavior of respondents; 

• Researchers have no control over the respondents' 
environment; thus they can not be sure that the right person 
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completes the questionnaire; and 
• The final disadvantage is that the return rate is usually poor 

(Nachmias & Nachmias, 1981: 108). 

In this study an interview was conducted to fulfil the shortcomings that occurred in 

collecting data using a questionnaire. 

A. Closed ended questionnaire 

This technique includes questions that can be answered with yes-no or true-false 

responses, or by selecting an answer from a list of suggested responses. The short, 

quick response format takes less time 

This type of questionnaire was used in this study and helped the subjects to give their 

response easily and the analysis of the data from this type of instrument is relatively 

simple. 

B. Open ended questionnaires 

This technique provides an et e opportunity. Subjects 

answer freely in their own wort} ~~ffni:°f~!_rf&~nnaire tends to produce 

answers of great depth, it talces considerable time to answer on the part of the subject. 
,\1ESTERN Ci\PE 

3.5.2.2 Interview 

According to Macintyre (2000: 84), " The interview is a face-to-face interaction 

which allows the interviewer to ask carefully prepared questions and, in addition, to 

probe the respondents so that further information is obtained." 

The interview method involves questioning or discussing issues with people, 

according to Blaxter et al (1996: 6). An interview can be structured, semi-structured 

and unstructured based on the degree of structure or formality of the interview. 
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A. Structured interviews 

In essence, the structured interview is like a questionnaire, which is administered face 

to face with a respondent. The researcher has a predetermined list of questions, to 

which the respondent is invited to offer limited responses. The tight control over the 

wording of the questions, the orders in which the questions occur and the range of 

answers that are on offer have the advantage of standardization. Each respondent is 

faced with identical questions. 

B. Semi-structured interview 

The interviewer has a clear list of issues to be addressed and questions to be 

answered. However, with semi-structured interviews the interviewer is prepared to be 

flexible in terms of the order in which the topics are considered, and perhaps more 

significantly, to let the interview 

raised by the researcher. 

C. Unstructured interview 

The researcher's role is to intro ttb~ItW~&Jb~J,iJiXJ/j ~ letting the interviewee 

develop his or her ideas. Both' re tist h&tJ"an{i:-unPtrlfctured interviews allow 

interviewees to use their own words and develop their own thoughts. 

3.6 Selection of research methods 

In this study, closed ended questionnaires and semi-structured interviews were used to 

collect the relevant data. In conducting a research it is usually advisable to discuss 

reported practices with teachers or to evaluate teachers' reported practices via 

observation. For this reason, follow-up interview with 6 Biology teachers was 

conducted 
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3. 7 Designing and administering of teachers' questionnaires 

3. 7.1 Designing teachers' questionnaires 

A questionnaire is a list of questions or statements to which individuals are asked to 

respond in writing (Ogunniyi, 1992). In social science, particularly in education, a 

questionnaire is probably the most commonly used method of gathering information. 

In this research study, the researcher used self-administered questionnaires. The items 

on teachers' questionnaires used in this study were partly derived from a 

questionnaires used by Baird, et al (1994). The teachers' questionnaire contains 

closed ended type of questions. They are easy to answer and to analyze (Cohen & 

Manion, 1980). The teachers' questionnaires used in this study were divided into five 

sections which is based on the research sub questions of the research under 

investigation 

Section one is the introductory na1i-r--l\J-.-1rna-e-1-1f"AJ AR-,-r-_,.,vhich is concerned, with 

biographical data of the responde t as to compare teachers' 

responses based on their backgro 1 

lJN IVERS I TY o[tht! 
Section two deals with the availabilicy of teachin_g aids-in schools. It contains items 

\\7ESTERN CAPE 
which teachers were expected to rate in terms of two choices. The response choices 

are "yes" and "no". This section is important as to answer the first research question 

of this study. 

Section three deals with the multiple-choice type of questions. The teachers were 

expected to rate in terms of five choices. The response choices are "frequently used", 

"used", "fairly used", "occasionally used" and "never used". This section is important 

as to get an answer to the second research question in this study. 

Section four deals with the constraints that prevent teaching aids used in the teaching 

and learning. This section will help to identify the main constraints and answer the 

third research question in this study. 

Section five deals with the importance of teaching aids on learners' understanding. In 

45 



http://etd.uwc.ac.za

this section teachers were asked to evaluate the importance of teaching aids on 

learners' understanding. 

3.7.2 Administering teachers' questionnaires 

The questionnaires were delivered to all grade 8 Biology teachers in the secondary 

schools of both selected regions. The researcher personally handed the questionnaires 

to them at their respected schools. A total of 50 questionnaires were distributed in 

both regions. After two weeks the completed teachers' questionnaires were collected. 

Of the 50 questionnaires, 42 were collected giving a return rate of 86%. The data 

obtained from teachers' questionnaires were analyzed in terms of certain categories or 

themes. 

3.8 Designing and conducting teachers' i 

The interviews used in this stu11t''l1.--1:_, •- M-t,, __ 

respondents to express their idea 

put a minimum of restraints on 

s 

e open-ended in that they 

dents. Each respondent 

was asked the same question in thfl\lllf 't1~1tiiV~jrni uniformity. 

,rESTERN C1\PE 
Six Biology teachers were selected from different secondary schools. The schools 

included governmental and private schools, urban and rural schools. The teachers 

were selected from selected schools using the purposive-sampling method. The 

teachers include male and female teachers, and both experienced and less experienced 

teachers were included. Having been assured of anonymity the teachers were quite 

willing to participate in the interview. The time for the interview was scheduled in 

accordance to the convenience of the interviewees. 

The researcher chose one of the local languages in Eritrea, Tigrigna for conducting 

the interview. The interview was conducted with six biology teachers in their 

respective schools. Before interviewing started, the researcher welcomed and thanked 

them for their willingness to be interviewed. Later, permission from the subjects was 

asked as to whether the interviews could be recorded. The duration of each interview 

ranged from 30-45 minutes. The interviewing was interrupted for two weeks because 
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of the first semester vacation. Hence, the process of conducting interviews continued 

for one month. After the interviews had been conducted, the researcher transcribed 

and translated the interview to English for analysis. 

3.9 The research site 

In Eritrea there are six administrative regions (zobas). The study was confined to all 

secondary schools in the central and northern Red Sea regions of Eritrea. There was 

not enough time to reach other regions within the given short period of my stay in 

Eritrea. The central region consists of the largest number of secondary schools in 

Eritrea. There are 21 secondary schools in the Central region, which includes 

governmental and private schools, urban and rural schools and the largest number of 

teachers. The capital city of Eritrea, Asmara, is situated in the central region. The 

northern Red Sea region covers the larges 

of ethnic groups compared with 

At the beginning of this study t 

central and the northern Red 

· the country and includes a variety 

er to the officials at the 

University of Asmara, 

requesting permission and coo1ij1°~<_t t~if\9,i~JiJtudy in their respected 

secondary schools. After getting nermission the re~archer introduced himself and 
,,rESTERN L;A E 

then briefed them about the aim of the study. The headmasters allowed the researcher 

to have contact with the grade 8 Biology teachers in both regions. The teachers who 

gave their responses wanted to remain anonymous. Hence, in accordance to research 

ethics, the respondents' request were respected. 

3.10 Methods of data presentation and data analysis 

After the questionnaires had been administered and the interviews conducted, the data 

from the questionnaires were coded and the data from the interview were transcribed 

and translated into English. 

The data obtained from the teachers' questionnaires were analyzed in terms of 

categories and themes. To analyze the data collected through interviews, certain 

themes were first developed from the reported data. The themes were the key points 
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to be discussed, which the researcher considered as key factors about teachers' 

perceptions on the use of teaching aids by Biology teachers. 

3.11 Conclusion 

This chapter dealt with the quantitative and qualitative research paradigms. The 

research design used in this study was a survey, which is one of the descriptive 

research approaches. Finally the methods used to collect the data, namely 

questionnaire and interviews, were discussed. 

The following chapter focuses on the data presentation. 

~ 

11• ■ I ■ ■ I ■ ■ I ■ ■ I ■ i• ■ 

- - - - -

UN IVERS I TY of thr! 

\\IESTERN C.APE 
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CHAPTER FOUR 

DATA PRESENTATION 

4.1 Introduction 

In chapter two, the nature, types, relevance of teaching aids, and methods of selecting 

teaching aids in Biology lesson were discussed in detail. In this chapter, the result of 

the study which describes the types of teaching aids available, the extent to which 

teachers use teaching aids, the constraints that affect the use of teaching aids in 

Biology lessons, and the effectiveness of teaching aids on developing learners' 

understanding will be discussed. 

This chapter is divided into four sec i . es a detailed overview of the 

findings from the questionnaires m teachers. Each section 
............................................................. l,t 

deals with a specific aspect of in Biology lessons. The 

sections are: 

• Types of teaching aids availa,..,1,\.l'PclQ ;of tht.-
■ The extent to which teacher int.':Oi . gy lessons; ,., 
• The constraints that affect teaching aids use in Biology lessons and 

• The role of teaching aids help in developing learners' understanding. 

As was mentioned in chapter three, specific variables were selected to compare the 

findings and establish relationships between variables. The data was then analysed 

according to these variables, namely: 

• Experience of teachers (less experienced and more experienced); and 

• Locality of teachers (urban and rural teachers); . 

The findings of the questionnaires and interviews are summarized and presented in 

tables that show the responses of teachers according to the four variables listed above. 
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4.2 Details of teachers participated in the questionnaire 

4.2.1 The number of teachers 

About 50 questionnaires were prepared and dispatched to 23 secondary schools in 

Eritrea. Only 42 teachers completed and returned. This represents a return rate of 86 

percent. The summary of the details is indicated in Table 4.1 below. 

Number of dispatched Number of completed & Percentage of returned 

questionnaires returned questionnaires questionnaires 

50 42 86% 

Table 4.1 Summary of teachers who completed and returned the questionnaire 

4.2.2 The experiences of teachers 

Teachers with different experien~l'!-wPr-P.n 

their responses from the questio 

and indicated in Table 4.2 below. 

y. This helps to compare 

eir experience is analyzed 

Biology was categorized 

in 3 groups namely, 1- 5 years; tlSlNitits11t ¥ ~fic~ove. The majority of the 

respondents fell into the 11 years and above (27 teachers),_ This represents 11.9 % for 
,vESTERN Ci\PE 

1- 5 years; 23.8% for 6- 10 years; and 64.3% for 11 years and above. 

Experience in years Teachers 

Number Percentage 

1- 5 years 5 11.9 

6- 10 years 10 23.8 

11 & above years 27 64.3 

Table 4.2 Summary of teachers' experiences. 

4.2.3 The localities of teachers 

The responses of teachers from different localities were also analysed from the 

questionnaire. Table 4.3 illustrates the analysis of the teachers' responses in relation to 
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their type of localities. As can be seen from Table 4.3, 33 or 78.5% of the teachers 

teach in urban secondary schools; 9 or 21.4% of the teachers taught in rural secondary 

schools. The majority of the respondents fell into the urban schools, because most of 

the secondary schools in Eritrea are situated in urban areas. 

Type of Locality 
Teachers 

Number Percentage 

Urban 33 78.5% 

Rural 9 21.5% 

Table 4.3 Summary of teachers from different localities. 

4.3 Analysis of teachers responses to the questionnaires 

4.3.1 Teachers' responses to the ava· 

· e availability of different 

in the sample were asked 

dicate the absence from 

This section addresses the findin 

types of teaching aids used in Bi 

to tick "yes" to indicate the p · 

variety of teaching aids listed in TY of th!:' 

'RN f":.,\PF. \\TESTfi 
Items Number of Percentage 

Teachers Of teachers 

N=42 % 

Textbooks 42 100 

Microscopes 32 76 

Diagramss 38 90.4 

Real living things 38 90.4 

Specimens 16 38 

Models 23 54.7 

Overhead projectors - -

Videos - -
Laboratory facilities 12 28.5 

Table 4.4 Summary of teacher's response on the availability of teaching aids 
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120 
Chart 4.1 Availability of teaching aids 

100 

90 

60 

30 

0 

Text Micro Diagram Living Specl. Models Lab 

rt Number • Percent 

The responses of teachers' in Ta textbooks, microscopes, 

diagrams, models, and real liv1 types of teaching aids 
~r,~--r~nra;1~7g~~,.....,. available in Biology lessons; w , ch as specimens, audio-

visual aids, and laboratory faciliti e in the Biology lessons. 

The comparison of teaching aidit,.iat...,.f'¥"1f" M/IlW41 secondary schools was 

.1f bl ~ i i esl!,hat all teachers in urban done and indicated in Table 4. 

and rural areas responded that there were adequate numbers of textbooks in their 

schools. There was no a difference in the availability of textbooks between the urban 

and rural secondary schools. As to the presence of microscopes, table 4.5 shows the 

responses of 29 urban teachers while only 4 rural teachers responded to the 

availability of microscopes in Biology lessons. As to the availability of living things, 

table 4.5 shows that 30 or 90.9% of urban teachers and 8 or 89.9% of rural teachers 

indicated the possibility of collecting and using of real living things. 

The data shows that there was no difference between urban and rural secondary 

schools on the availability of living things. Table 4.5 shows that 23 or 69.6% of urban 

teachers and 7 or 77. 7% of rural teachers indicated lack of laboratory facilities for 

conducting science related activities. Also, it indicated that no audio-visual aids ( e.g. 

sets television or videos) were available. 
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Therefore, the data analysis of the responses of teachers indicates that textbooks, 

visual aids and real living things collected from the community were the main 

teaching aids available in most secondary schools. There is shortage of facilities for 

conducting science-related activities ( demonstration & laboratory work) and no 

audio-visual aids were reported from teachers 

Type of teaching Teachers 

aids Urban secondary schools Rural secondary 

schools 

Yes No Total Yes No Total 

Textbooks 33 - 33 9 - 9 

Microscope 29 4 33 3 6 9 

Living specimens 30 ~ 33 8 1 9 

Laboratory ta -- 2 7 9 , , 
1• ■ II ■ Ill I [ ■ .i ll al 

Audio-visual aids - ..,. " ~ r ,_ ~ ., - - -- - ~ 

Other - I• - - -

Table 4.5 Comparison betw • ers' responses on 

availability of teac1l"91 · d ·ER SIT y of th t! 

,·VESTERN ,.APE 
4.3.2 Teachers' responses to the extent to which teachers use teaching aids 

t he 

Teachers were asked to indicate the frequency of the use of teaching aids in the 

classrooms. To indicate the frequency of the use of teaching aid, a five point scale had 

to be used by the teachers according to the following: as frequently used; used; fairly 

used; occasionally used; and never used. 

The responses of teachers such as frequently used, used, and fairly used were 

combined for analysis and the data on Table 4.6 shows that the majority of teachers 

used teaching aids in Biology lessons. Further analysis is done to compare the 

difference between urban and rural school teachers, and less experienced and more 

experienced teachers. 
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Rate of Gender of teachers 

teaching aid use Male teacher Female teacher 

Number Percentage Number Percentage 

Frequently used 1 2.9 - -

Used 5 14.7 2 25 

Fairly used 13 38.2 4 50 

Occasionally 13 38.2 2 25 

Never 2 5.9 - -

Table 4.6 Summary of teacher's responses on the frequency of teaching aid use. 

The comparison between urban and rural teachers on the frequency of the teaching 

aids used is indicated in Table 4.7 below. The result indicates that teachers in rural 

schools use teaching aids more frequently than those in urban school. That is, 6 or 

66. 7 percent of teachers in rural schoo 

19 or 57.6 percent of teachers in 

Locality 

Urban 

Rural 

Teachers use t 

Number 

19 

6 

id more frequently, while only 

ers do not use 

r Percentage 

42.4 

33.2 

Table 4.7 Comparison between urban and rural teachers' responses on the 

frequency of teaching aids use 

The frequency of the use of teaching aids is compared between teachers with different 

experiences and is indicated in the Table 4.8 below. Analysis of the data indicates that 

there is no difference between less experienced and more experienced teachers in the 

frequency of teaching aid use. That is, 60 percent ofless experience teachers and 55.6 

percent of more experienced teachers frequently used teaching aids. 
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Experience of teachers Teachers using teaching aid Teachers not using 
teaching aid 

Number Percent Number Percent 

1-5 years (less) 3 60% 2 40% 

6-10 years (Medium) 7 70% 3 30% 

11 & above (more) 15 55.6% 12 44.4% 

Table 4.8 Comparison between less experience and more experienced teachers' 

responses on the frequency of the use of teaching aids 

4.3.3 Teachers' responses to the constraints that prevented teachers to use 

teaching aids 

A number of constraints that could possibly affect the use of teaching aids were 

numbered and listed in the teacher ' 

Teachers were requested to add 

ch constraints were listed. 

y others were omitted. 

aints listed, included the 
,,_r-, ____ .,....r-,"""'I"_,,... .... 

However, no additions were ma , 

following: 

• Large class size; 

■ Lack of resources; 

UNIVERSITY ofthf! 

\\TESTERN CAPE 
• Time allotted for the subject (Biology) per week was less; 

• Number of preparations per day was great; and 

• Lack of competence on how to integrate teaching aids into specific learning areas. 

Teachers were asked to select the constraints that affected the use of teaching aids in 

Biology lessons. Analysis of teachers' responses with regard to the number and 

percentage of teachers who selected the constraints, done and the result illustrated in 

the Table 4.9 below. 
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Urban teachers Rural teachers 

Number Percentage Number Percentage 

n=33 n=9 

Large class size 23 69.6 9 100 

Lack of resources 27 81.8 8 88.8 

Less time allotted time for the 17 51.5 4 44.4 

subject is less 

Number of preparation per 30 90.9 6 66.7 

day high 

Lack of competence 15 45.5 3 33.3 

Table 4.9 Summary of teachers' responses on the constraints that prevented 

teachers from using teaching aids. 

.....,,......,. ______ .--...... ----.. ...... The constraints that drew the hi 

size, lack of resources, and n 

reported for the time allotted for 

organize the lesson which inclu 

response were large class 

he lowest percentage was 

mpetence to prepare and 

UN IVERS I TY of thr! 

When compared between urban 1 ,Rhe highest percentage of 

teachers in urban responded that the number of preparation per day and lack of 

resources as constraints, while in rural there was large class size and lack of resources. 

Both urban and rural teachers' responses have similarity in lack of resources. 

4.3.4 Teachers' responses to the importance of teaching aids 

Teachers were asked to evaluate the importance of teaching aids on developing 

learners' understanding. 
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Textbooks Visual aids Real living things, 

Microscope, models, specimens 

diagrams 

Very Important 55% 62% 79% 

Fairly Important. 25% 29% 15% 

Half-half 12% 5% 8% 

Fairly Unimportant. 8% 4% -

Not important - - -
Table 4.10 Summary of teachers' response in the importance of teaching aids 

The result in Table 4.10 above indicates that most teachers evaluated the teaching aids 

as very important for learners. As the data indicates, the majority of teachers, namely 

79% of teachers indicated that real things such as living things were the most effective 

teaching aids in teaching. Most teachers su_ 

develop learners' understanding 

for textbooks and 4 % for visual 

4.4 Analysis of teachers' intervi __ 

ted teaching aids as important to help 

w teachers, namely, 8 % 

UNIVERSlTY of tht! 
The purpose of the interview was to consolidate tlie data collected using the 

. . 1 h . . \\7 F. S 1 E RN f-:1\ PF. f- h" .d questionnaire. n t e mterv1ew, teacliers op1mons aoouf tne types o teac mg ai s 

available, the constraints that affect the use of teaching aids in Biology lessons and 

the importance of teaching aids on the development of learners' understanding were 

asked. Semi-structured interviews were conducted with 6 Biology teachers from 

different secondary schools in Eritrea. The details of teachers in the interview are 

indicated in the Table 4.11 below. 
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Teacher Gender Locality & Level of Qualification 

school Manag. Experience 

T-1 Male Rural (Gov.) More Degree 

T-2 Female Rural ( Gov.) More Degree 

T-3 Male Urban (Gov.) Less Degree 

T-4 Male Rural (Gov.) More Degree 

T-5 Female Urban (Gov.) More Diploma 

T-6 Male Urban (Private) More Degree 

Table 4.11 Details of the teachers interviewed 

The full responses of teacher was recorded and then transcribed. The questions of 

teachers' interview are found in the Appendix 1.2. 

4.4.1 Teachers' views on the availab· · aids 

Teachers were asked to describ a , ~ i;:;'f;;...;;:i-;~:n. • .a.'m.l=, f teaching aids available 

and used in Biology lessons. Tea teaching aids available is 

summarized in table 4.12 below 

Types oft/aid umber of teachers (n-6) 

Textbooks 6 

Microscopes 5 

Living things 6 

Specimens 1 

Laboratory facilities 2 

Videos 

Others 

Table 4.12 Summary of teachers' views on the availability of teaching aids. 

Table 4.12 above summarizes the teachers' views on the types of teaching aids 

available in schools. The majority of the teachers responded that the presence of 

textbooks, microscopes, and real living things in Biology lessons. 2 teachers 

responded to the lack of prepared slides and specimens. No one from the respondents 

suggested the presence of audio-visual aids ( e.g. videos). 
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During the discussion teachers described that the Biology textbook was the most 

available teaching aid in school. According the opinion of one teacher T-1, 

The textbook is one of the teaching materials that the school 
supplies teachers and learners. I used Biology textbook as a guide 
to the course work and help to give examples and exercise in 
teaching in classroom. 

Most teachers, (5 teachers) responded to the availability of visual aids such as the 

microscope and different diagrams prepared by teachers and learners. However, one 

of the teachers (T-1) responded that: 

The school does not have visual aids. The microscope, which was 
available before, is out of use because it broke during 
demonstration. The school did not purchase a new microscope. In 
order to show learners the s of organism I used 
diagrams in reference effective way 

compared to observingfnnt.l~■ IBmlim
16111

ml•u;re il■~~~•anisms under a 
microscope. 

All teachers responded to the av s, which were collected 

and prepared for a lesson. In thl~Rff5Qf}f ~ei9f ~eo[thters (T-2) responded that 

it was easy to get real living thin~s because the school has an agriculture field with 
. VtESTERN C1\PE 

Agnculture as a subject. Prepared specimens mounted on slides were not available in 

schools. Only one teacher (T-6) responded that the presence of slides of specimens 

that helped learners to observe and study the internal structure of animal and plant 

cells were available. 

Two teachers from two different secondary schools in the sample, T-3 and T-5 said 

that their schools have laboratory facilities, but because of time constraints and lack of 

laboratory assistants, they did not use laboratories. T-3 added that he used to show 

demonstration such as the process of osmosis and photosynthesis in the classroom 

while presenting the lesson. 

Generally, most teachers' opinions indicated that there are teaching aids which could 

be easily handled and used in teaching and learning. However, laboratory with 
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equipments and audio-visual aids such as videos and overhead projectors were not 

available because schools did not have enough funds to purchase them. 

4.4.2 Teachers' views on the constraints that prevented teachers from using 

teaching aids 

Teachers were asked in the interview about the constraints that prevented the use of 

teaching aids. Most of them indicated similar factors that prevented them from using 

teaching aids. The responses to their views are listed in Table 4.13 below. 

The responses of teachers in the interviews showed that the majority suggested that 

large class size and number of preparations per day were the main factors that 

prevented the use of teaching aids in Biology lessons . 
. ~ 

Con:- s Teacher's response 
1• 1 r1 ■ ■ I ■ ■ I ■ ■ I ■ al 

Large class size - - - -,- 6 

Lack of resources I 

4 

Teacher's competence to prepar i!. ... .. 

2 

Number of periods allotted for ~~ VERSITY ,f tht! 3 

Number of preparation/day ,\!£STERN CAPE 5 

Table 4.13 Summary of teachers' views on constraints that prevented teachers to 

use teaching aids 

The majority of teachers' views commented the size of a class as being one of the 

main constraints that prevented the use of teaching aids in Biology lessons. One 

teacher, T-4 said: 

The average number of learners in my class in rural secondary 
school is between 65-70. This is because the school is the only one 
in the surrounding area. So, most learners who finish junior 
school will continue their study here. This problem does not allow 
using teaching aids. Mostly, I have depended on textbooks and 
have rarely used simple aids such as diagrams and living things 
from the school compound. 
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Other constraint affecting the use of teaching aids in Biology lessons were the number 

of preparations per day. Most teachers said that they teach 6-7 periods daily. For 

example, one of the teachers, T-1, said: 

I teach six periods per day; that is 4 periods in the morning and 2 
periods in the afternoon shift. I also teach 2 different grades 
(grade 8 & grade 11). There is no extra time to prepare teaching 
aids. I use the Biology textbook and ask learners to prepare 
diagrams and collect living things from their surroundings in 
group work 

4.4.3 Teachers' views on the importance of teaching aids 

Teachers were asked to evaluate their views on the importance of the use of the 

teaching aids in the teaching and learning process. Teachers' views on the importance 

of teaching aids are summarized in Table 4.1 elow. 

Make instruction up to date 3 

Table 4.14 Summary of teachers' views on the importance of teaching aids 

All teachers stated that teaching aids were effective for better visualization. According 

to one of the teacher's, T-1, teaching aids helps learners to look at the structure of 

organisms and study their life activity. This makes learners to develop their 

knowledge using their visual senses. 

The majority of teachers stated that the importance of teaching aids was to help 

stimulate the understanding of science. One teacher T- 6 said : 

"When I use teaching aids such as showing learners a live chicks cell 

under a microscope, they easily observe what the structure of 
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animal cell and the parts of the cell look like. This made my 

students to become very interested and assisted their understanding 

of Biology. 

Some of the teachers, T-1, T-3, & T-4 have responded that teaching aids were 

effective for saving time in teaching. One of them suggested that instead of lecturing 

the whole period, it was better to show a demonstration. I used to teach the 

photosynthesis process using charts on the wall, which was very simple and easily 

understood. If this is taught using only the lecture method, one period would not be 

enough and learners would not be able to understand the concept easily. 

Other responses of teachers indicated that using teaching aids in Biology lessons 

helped to make the instruction up-to-date. If there is a possibility to use a video 

machine to show the growth of plants, learne ill develop their creativity by looking 

at the growth of a plant, w·~~~~~~i~~~ of 

microscopes and video machirf~ •~ .... -1 ... B ~~ ,-._. ~--::!..,.Jla...s-!l1~ .... !:!.~' '1E-.i~~ ... 1,,..-....,.+t ;vant and meaningful to 

learners. 

4.5 Conclusions 
lJN IVERS I TY o/ tht! 

. \\lEST.ERN ,,\P£. 
In this chapter data collected from questionnaITes ano mterviews were analysed and 

presented. The responses of teachers with different experiences and in different 

localities are analysed and compared in order to give their similarities and differences. 

The next chapter, the results of this study will be discussed along with other previous 

research findings and related literature topics. 
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CHAPTER FIVE 

DATA ANALYSIS AND DATA INTERPRETATION 

5.1 Introduction 

The purpose of the study was to investigate the extent to which secondary school 

Biology teachers use teaching aids in the teaching and learning process. The more 

specific aims of this study were: 

• To identify the types of teaching aids available in school; 

• To study the extent to which teachers use teaching aids and compare the relation 

with regard to the difference between urban and rural teachers, and less 

experienced and more experie 

• To identify the constraints for d .............. _....,... ....... ....-...... _....,... ... 
■ To identify the importance m developing learners' 

understanding. 

In this chapter, the data presen Jv.,. . f~tussed along with other 

research findings and related lit atlll;~to i~R N CA. P E 

5.2. The availability of teaching aids in secondary schools 

One of the factors, which should be considered in selecting the appropriate teaching 

aids and the use of it in the teaching and learning process, is the availability of 

teaching aids in a school. According to Stuart, et al (1985: 78), "The first matter, 

which should receive attention when selecting teaching aids is the infrastructure as 

well as the availability of apparatus and programs". Therefore, availability of 

appropriate teaching aids is a crucial aspect in the teaching and learning process. 

Different research studies have suggested the types of teaching aids to be utilized in 

the teaching and learning situation. According to Harding, et al (1969: 119), " ... 

some of the teaching aids, which are commonly used for teaching Biology are living 
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things ( e.g. plants, insects, . . . etc), visual aids ( e.g. diagrams, films, . . . etc), and 

prepared specimens on slides." 

Some of the types of teaching aids stated in the Curriculum Guide for teaching grade 

8 Biology are: 

• Textbooks, which were prepared by the Curriculum Department and distributed to 

all secondary schools in Eritrea; 

• Some visual aids like simple microscopes, and hand lenses are important for 

observing small organisms and to study their structures; 

• Real living things in that teacher could collect from the surrounding community 

and preserved them for use. This is o 

when compared with other t 

from reality; 

• Possibility of using preserv. ol has enough funds to 

purchase commercially prep - ITY of th!! 

VvESTERN CAPE 
• Some science related activities are suggested such as demonstrations and 

laboratory work. These activities are mainly for studying the process of osmosis 

and diffusion, photosynthesis and transpiration in plants. 

Baird, et al (1994:563) reported the study conducted on teachers. Teachers were asked 

to indicate the number of outside resources (e.g. museums, field trips) available to the 

school. While responses to this item were subjective, they indicate that science-related 

activities such as observing living things in their natural form could only be available 

outside the school. Among rural teachers, 56. 7% indicated they could only think of 

three or fewer outside resources, while only 31.9% of urban teachers had three or 

fewer resources nearby. 

Analysis of teachers' questionnaires and transcripts of interviews in this study shows 

that textbooks, some visual aids, and real living things are the main teaching aids 
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available in urban and rural secondary schools in Eritrea. The most commonly stated 

teachers' view indicates that there was a lack of resources and facilities for conducting 

demonstration and laboratory work. 

My suggestion on the above result is that the success of instructional depends on a 

creative teacher and the materials used in the instruction. Even the dedicated teacher 

alone, cannot cope with the various teaching methods and large number of learners in 

the classroom. Likewise, no teaching aid, regardless of the care in designing and 

organization of the lesson, can foresee all the learning difficulties that exist in the 

classroom. Consequently, the availability of variety of teaching aids and the 

appropriate use of it are crucial to the successful operation of an instruction. It is the 

responsibility of the teacher to be aware of the teaching aids and of the ways that they 

may be used most effectively. 

5.3 The extent to which teache 

There are several ways in which system can be improved. 

Whatever is done in terms · al and developing new 

curriculum, the quality of educr~1tv1fie~ TY~r.}h~ will always be highly 

dependent on the quality of instruction that teachers P[Ovide. 
,\rESTERN LAPE 

Many research studies were conducted to study the frequency with which teachers use 

different instructional strategies. The research findings by Weiss (1987) cited in Baird 

et al (1994: 563) shows that the lecture method was the dominant mode of instruction 

among science teachers, consuming 43% of mean instructional time compared with 

21 % for hands-on/laboratory work. 

Furthermore, a study by Baird, et al (1994: 563) showed that both rural and urban 

teachers felt approximately the same need to motivate their learners and use hands-on 

teaching strategies. 

Nayar, et al (2002) conducted a survey to study Biology teachers on their use of 

teaching aids. The result of the study showed that most secondary school Biology 

teachers did not use teaching aids to make their teaching interesting and were satisfied 
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with the traditional chalk-&-talk method. In the study, the comparison between more 

experienced and less experience teachers was done and the result showed that the less 

experienced teachers displayed a significant high percentage than the more 

experienced teachers. 

The findings of this study show that most secondary school Biology teachers used 

teaching aids in teaching Biology. The data indicates that 60% of Biology teachers 

use teaching aids, while the rest, namely 40% use resources occasionally or never. 

- The percentage of using teaching aid was greater in less experienced Biology 

teachers than in more experienced teachers. The result showed that 60% of less 

experienced teachers used teaching aids, while only 55.5% of the more 

experienced teachers used them. There was no significant difference between the 

less experienced and more experie 

Biology lessons; and 

The percentage of teaching 

secondary schools than in 

of Biology teachers in urb 

57.6% in the rural Biolo 

significant. 

s in using teaching aids in the 

iology teachers in urban 

esult showed that 66. 7% 

ching aids, while only 

, ence is not statistically 
' 

5.4 The constraints that prevented teachers from using teaching aids. 

Many research studies were conducted to identify the factors that affect the use of 

different instructional strategies in the teaching and learning process. According to 

Forbes (1985) cited by Baird, et al (1994: 557) teachers in rural schools are often 

placed in multi-grade, multi-subject and one-roomed situations. 

Baird, et al (1994: 562) reported that rural teachers have more daily preparations than 

their urban colleagues. The report indicates that 49.5% of rural teachers had four 

different preparations per day, while only 10.3% of their urban peers had this kind of 

workload. Such preparations have an adverse effect on teaching effectiveness. In 

addition, Weiss (1987) cited by Baird et al (1994: 563) found that science teachers 
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frequently reported resources-related problems in their schools. In his study, rural 

teachers reported inadequate resources for teaching science more compared with 

urban teachers. About half (50.2% urban; 53.0% rural) of all secondary teachers 

reported that equipment and supplies for laboratory teaching were either missing or 

inadequate. 

Baird, et al (1994: 563) also conducted a study and asked teachers to identify 

problems that might interfere with teaching science in schools. The result indicates 

that both rural and urban teachers faced many of the same everyday concerns 

including poor learners' problem-solving skills, insufficient funds for their science 

programs, and inadequate laboratory facilities. The data also revealed some 

interesting contrasts between the two groups (rural & urban) of teachers. Rural 

teachers saw their environment as lacking a sufficient number of science role models 

for their students. The problem of profe · olation was much greater among 

rural teachers, who indicated olleagues with whom to 

discuss their own problems. HaVlJ.i'rRlrlt-mi"l.-w-r'fl'l~.-r 

problem for rural teachers. 

The research study conducted r :Yft'R~ Of 2)
0 

1}</J~ed that the majority of 

teachers did not have sufficient{.\1Pf ¥i f llitc~\~~'ep<fters were of the opinion 

that they did not have sufficient expertise to use audio-visual aids like slides and film 

projectors. Similarly, it was cited by 44% of teachers that teaching aids like television 

sets, radio etc. were not available in schools. 

The findings of this study indicate that there are some constraints that affect the use of 

teaching aids in Biology lessons in secondary schools in Eritrea. The most prominent 

constraints reported by urban and rural secondary school Biology teachers were large 

class sizes and the lack of resources to incorporate science related activities into the 

classroom. The majority of urban teachers stated that they taught single grade classes 

but the number of preparations per day was high (an average 6-7 periods) in addition 

to large class sizes. Rural teachers stated that they teach multi-grade and a class size 

of averaging 65-70 learners in a classroom. In addition, the lack of resources was 

significant in rural schools because there were no funds and fees contributed by the 
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community. The result of this study which deals with the constraints have similarities 

with the previous results obtained by Baird, et al (1994). 

5.5 The importance of teaching aids in the development of learners' 

understanding. 

Modem Biology learners acquire facts, understandings, insights, concepts, and 

conceptual schemes through the inquiry approach. One cannot learn in a vacuum, 

educationally speaking. The real and rich world of instructional media enables 

learners to become more directly involved in the learning process. Through the wide 

variety of such media, learners are helped to be more than mere observers they can 

become active innovators in the dynamics of learning, according to Voss & Brown 

(1968). 

Many research studies have be 

aids on the development of learn 

that a series of values are derived 

importance of teaching 

Its of these studies reveal 

De Kieffer (1965: 2) argues th -t ta • , ·ere sen ,ia tools in the teaching and 
r ·"' .L o mt:' 

learning process. They stimulat fli:1ss i;~ c'E~ t asis for the development 

of understanding, provide experience, and motivate learners to investigate. 

A research study conducted by Ibe-Bassey (1996: 288) indicates that when teachers 

use teaching aids effectively, they will create interest on learners, motivate the learner 

to learn, make instruction immediate and productive and provide a scientific basis for 

instruction and learning. 

According to Nacimo-Brown, et al (1982: 45) teaching aids are important because 

they promote meaningful communication between teacher and learner, hence effective 

learning. 

Research studies show that learners' performance can be improved by using 

appropriate teaching aids. The study performed by Cohen and Ben-Zvi (1992: 147) 

shows that a variety of teaching activities which optimize learners involvement in the 
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learning process, together with well prepared teaching aids, which are appropriate for 

such activities, help learners to improve their performance. 

Van Rooyen & Van der Merwe (2002: 240) argue that, "The correct use of teaching 

aids can be important for teaching because of the following benefits: Motivation of 

learners; learners' participation; provision of learning needs; and contributing to 

stimulating learning experience." 

My opinion for the first benefit is that the use of teaching aids can increase learners' 

motivation by introducing visually attractive, interesting and challenging material. 

Concerning the second point, the effective teaching aid present stimuli to which 

learners will react, stimulate active learner participation (physically and /or mentally), 

which brings about a meaningful learning experience. 

The third opinion is that variati 

learners' experience. Since learn 

not benefit equally when only o 

helps to overcome the limitatio 

ring a lesson enriches the 

irti-tr-~nt1, in learning style, they do 

ally, a good teaching aid 

·on, as it helps to present 

a meaningful interpretation °U I f tS ·, ip8f ?.fu!'phenomenon. Thus, in 

supplementing the spoken wor\iJt~i,ef 1ftet t~~~i~fids provide a stimulating 

learning environment and promotes a desire to learn. 

The result of this study shows that teaching aids are important if properly selected and 

used in an appropriate way. This study indicates the importance of teaching aids as: to 

create better visualization by learners with regard to the subject matter, make 

instruction up-to-date and stimulate learners to active participation. 

5.6 Conclusions 

In this section the result of this study was discussed in relation to other related 

literature topics and research studies conducted previously. Compared to other 

literature topics, the types of teaching aids currently used in teaching Biology are the 

traditional types. At present, more development is happening with regard to the types 

of teaching aids for teaching Biology. These include teaching using videotaped 
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instruction, computer-assisted instruction, and instructional programmes. As to the 

nature of constraints for using teaching aids, different factors were discussed that are 

similar to other research studies. The extent of the use of teaching aids is better in 

Eritrean secondary schools compared to other research results conducted elsewhere. 

In the next chapter the conclusions and the recommendations related to this study are 

discussed. 

-
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CHAPTER SIX 

CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

6.1.1 Introduction 

Education has to be planned in such a way as to develop the available resources in the 

best possible way and in the process enhance the social and economical development 

of the country. 

In Eritrea, education falls under the state government. The government plans all 

educational policies where all citizens have equal right to obtain an education. It 

works towards creating a good ac t which is essential for the 

multidimensional growth in ed p;a::.;;.J:.a;.;~="-'~.;;.;::i:.lill:,~ ies have already shown 

that learners can learn more effec ent. 

In the classroom the relationshi; 

curriculum is important. The t 

er, the learner, and the 

·.:., Jafs at .~ r_iole in coordinating the 

8e9A~ \>:Pnging the learner and interaction of the learner wit '\,t S:,llHl-l,,1.i~1:'\li 

instruction into meaningful harmony. The challenge facing all teachers today, is the 

organization of instruction in such way as to facilitate learning for the majority of 

learners. In Eritrea, the Biology teachers are required to utilize more of the essential 

teaching aids that help learners to increase interest and easily understand the lessons. 

6.1.2 Results emerged from the study 

One of the main aims of the study was to establish whether, and to what extent 

teachers are using teaching aids in the teaching and learning process. The findings of 

this study revealed that the majority of teachers used teaching aids in the teaching and 

learning process. One could therefore predict that if teachers use teaching aids, 

learners who are taught with the help of teaching aids, would be able to participate 

actively in the classroom, and would then be able to develop creativity and think 
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critically. The study shows the following specific results which can help to answer the 

different sub research questions. 

6.1.2.1 The availability of teaching aids in secondary schools 

Since the teaching and learning process requires the use of a variety of teaching aids, 

the availability of teaching aids has a direct impact on this situation. Therefore, the 

aim of this section has been to provide a descriptive account of the various teaching 

aids which are available and important for effective use in the teaching and learning 

process. Most of the teachers described the presence of teaching aids such as 

textbooks, visual aids (e.g. diagrams, microscopes), and living things in schools. 

However, only a few teachers were able to identify the lack of audio-visual aids. This 

finding shows that most schools have teaching aids that could be easily available and 

use in classrooms. 

Few teachers' identified the 

constraints like time ( only 40 mi 

facilities. Due to some 

s not enough for practical 

work), the lack of laboratory assi , of competence to prepare 

and organize the programme, ing traditional teaching 

aids. UNIVERSITY of tht! 

,\lES TERN Ci\.P E 
In Eritrea education is under the state. All citizens have the right to go to school. 

Hence, the total expenditure on education is the highest compared to other sectors of 

the government. This large budget was meant to increase the literacy rate, and to 

development of new teaching facilities within the country and hence to improve the 

general standard of living. However, the result show that secondary school teachers 

were equipped with traditional teaching aids. Those modem audio-visual aids such as 

video and overhead projectors were not available due to the lack of funds. In addition, 

facilities and equipment for science-related activities were not available in most 

surveyed secondary schools, especially in rural school. 
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6.1.2.2 The extent to which teachers use teaching aids in Biology lessons 

According to Fenstermacher (1986: 39) cited in Shymansky and Kyle (1986) a central 

task of teaching is to enable the learner to perform the tasks of learning. The teacher's 

task is then, to help learners acquire skills, select materials to be studied, adapt 

material to the level of the learner, create conditions conducive to learning, monitor 

learner progress and serve as a source of knowledge and skills. 

How teachers view their role in the classroom, the place of science in the curriculum, 

and the use of various instructional materials and strategies are critical. The teacher is 

key to what happens in the science classroom and the teacher's attitudes and 

perceptions and / or abilities and skills greatly influence decision-making. The study 

review in this section focuses on teachers' views of selected issues and practices like 

the extent of the use of teaching aids in cl 

Most teachers indicated that the 

learning process. However, few 

aids as expected because of so 

airly in the teaching and 

y have not used teaching 

and rural teachers were 

compared, there was no significttWi V~tt.~i ·f1'}fri'i.>' of using teaching aids. 

In this study the comparison ~,\r'Eg fft ~ d EX~~chers was not indicated 

because the number of females was very few compared to males .. 

6.1.2.3 The constraints that prevented teachers from using teaching aids 

There are several prerequisites for the successful use of teaching aids in teaching and 

learning, namely the flexibility of time, allowing teachers to organize, and the use of 

teaching aids in classrooms. In addition to the allocation of time schedules, use of 

teaching aids in teaching, requires a teacher who is willing to use a variety of teaching 

aids, within a school with enough resources to accommodate the teacher. 

The constraints listed in the questionnaire seemed to affect the use of teaching aids. 

Some of the constraints that have the greatest adverse effect were the large class sizes, 

number of preparations per day, and lack of resources. Although the lack of teaching 

aids can be a very real constraints on how much Biology can be taught, teachers in 
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relatively well resourced schools also gave these reasons. Teacher motivation, skill in 

planning flexible and creative lessons, and lack of understanding of curriculum 

objectives are likely to be contributory factors in determining why so much of the 

Biology that is taught appear to diverge from the expectations of curriculum 

developers. 

6.1.2.4 The importance of teaching aids in the development of learners' 
understanding 

In this study teachers mentioned the importance of teaching aids on the development 

of learners' understanding. The majority of the teachers responded that the use of 

teaching aids is very important. Some of the advantages of teaching aids that were 

suggested were to develop better visualization of concepts, developing learners' class 

participation and the enhancement of the understanding of science. 

-
6.2 Recommendations 

6.2.1 Introduction 

In the course of this study m~ 

seen in teaching and learning. ItV 

-

■■ -■- -■- -■- -■-
,. , 

- - - - -

, l s 7fitpttJu_se of teaching aids were 

ces that many interesting 

developments that are contemplated in the teaching and learning process were as a 

result of the teacher's role and the types of teaching aids used. I have become 

convinced that these aids can help to improve the quality of teaching, and to enrich 

the teaching and learning process. 

As indicated earlier, many constraints prevented the availability and use of teaching 

aids in teaching and learning in secondary schools in Eritrea. Though it is not possible 

to eliminate all the prevailing problems completely, it is possible to minimize some of 

the constraints that prevented the effective use of teaching aids. 

In this section recommendations are suggested and are restricted to the findings of this 

study. 
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6.2.2 The recommendations for Biology teachers 

• The local environment is always available and is usually rich in teaching 

resources. Therefore, teachers can prepare or collect different types of teaching 

aids for Biology lessons and use them for the benefit of learners. Teachers can 

prepare models using different materials from the environment and this can be 

done by involving learners in the collection of materials. 

■ The biggest problem mentioned by both urban and rural teachers was the shortage 

of resources. It is possible to share or borrow some resources from other local 

institutions. For example, in our case teachers can borrow resources such as 

microscopes from health institutions and videos from youth association clubs. 

• Workshops need to be conducted where t ers could discuss and exchange their 

experiences on how teach properly. This can be 

possible in schools by group Jl_ ~~~7-1~. ~~Tu,~~-t¼'t~~1~~~L -ment of Biology. 

6.2.3 The recommendations for ucation officers 

. . . UNIVERSITY.of thr- . . 
• For practicmg local field trips, which canoe effective and successful m collect10n 

f d·fec. . h \\;r liES TE RNI C:1\ pa E . h b o 1 1erent specimen, t e sc 061 pnnc1pa s sliofil arrange a time w ere y 

fieldwork activities can be carried out during other times e.g. holidays. This 

activity was difficult or impossible for teachers to carry out during school time 

because they teach in two shifts. 

• Training, refresher courses and workshops should be arranged to equip teachers 

with the necessary knowledge and skills to develop and use teaching aids 

effectively. Training of teachers may also be necessary because the improvement 

of skills is possible if one has some training in developing creativity. 

• As a nation we should try to give the best to our learners. We cannot rely on 

traditional teaching aids (textbooks, diagrams) and materials collected from the 

local environment. Full provision of teaching aids to all the schools should be the 

goal. We should not be defensive when shortages and needs are pointed out. We 
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need to fulfill our responsibility and provide our schools with high quality of 

education and high quality resources. 

• The creation of resource centers in schools can make a big difference to the 

quality of teaching and learning. This could be the responsibility of both the 

school and MOE to get the center started. If the MOE or the school does not have 

enough funds to provide all the necessary facilities, parents can get involved 

through the school governing bodies that have been given the power to raise funds 

by the state. Parents can be asked to contribute. Some people think that the 

government must provide everything because they promised free and compulsory 

education. 

■ There are teachers who, due to the lack of competence, are unable to use teaching 

aids available in schools. During s 

for subject teachers should .......................................... .,.__..,. to different instructional 

technology. 

• Time restriction was one ~~~~~~~~~~~ were using the lecture 

method in presenting the I t , t e done on the number of 
0 1t! 

preparation teachers have i1\,,er 'f s 1f f11 needs to be scheduled 

for practical activity because 40 minutes are not enough. 

• Teachers need incentives in order to devote adequate time during weekends, 

holidays, and summer in selecting and collecting living materials for the course. 

Teachers can become acquainted with the local sources ofliving materials through 

this experience. 

6.2.4 The recommendations for parents and private business sectors 

• The private sector in the form of big and small businesses should also contribute. 

They can make donations for example in kind and cash. Some businesses were 

doing this, but there are many who are not getting involved, especially those 

operating in the rural areas. Thus, schools in rural areas of the central and northern 

Red Sea regions remain extremely poor compared to those in large urban areas. It 
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is understandable that schools in the urban areas are found near the businesses and 

factories. 

• Members of the community could donate their skills by building for free or at a 

lower rate. 

6.2.5 The recommendation for further research 

A research study such as this cannot investigate every aspect that plays a role in 

studying as to what extent teachers use teaching aids. Among the areas that seem to 

deserve further research, are the following: 

• The perception of principals and regional education officers on the supply and use 

of resources. Most of the time they · ·ciz teachers by stating that they are not 

preparing well during teachi 

• The involvement of parents 

resources is another area th 

n providing the necessary 

ents in some secondary 

schools of the country, esplffll{~i~ff~ ef tin; olved in the life of the 

schools their children attend. However, in most rural areas many parents are 
'\TESTERN C1\PE 

illiterate and poor. The attitudes and perceptions of these communities should be 

investigated. 
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Appendix 1.1 

Teachers' questionnaires on the use of teaching aids in teaching and 

learning in secondary schools in Eritrea 

Note 

1. This questionnaire is to be completed by grade 8 Biology teachers. 

2. The information supplied is for research purposes. The objective of the 

research is to investigate secondary school Biology teachers on the use of 
teaching aids. 

3. Please complete all the sectio 

4. Try and answer all questio in English. 
5. You are assured of confid ~ :::i!~ ---ij:j;;lll5n•;;;a111&;~ 

6. Please try to complete the 

7. Thank you for participati 

UN IVERS I TY oftht! 
Section A: General inform tiIDti TE RN CA.PE 

Please answer the questions in section A by placing cross (X) in the relevant block 

1.1 Please tick as appropriate 

I FemWe 

1.2 Please tick the extent of your teaching experience 

1-5 years 

6-10 years 

Above 10 years 
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1.3 Please tick your school locality 

Rural 

1.4 Please tick the type of your school 

Private 

Governmental 

Sectio n B: Availability of teaching aid~ 

w 

l ■ ■ I ■ ■ I ■ ■ I ■ ■ I ■ ■ 

Please 

aids lis 

put an (X) on the choices1' ~ ~ ~ ~ >110)! re the available of 

ted below I 
Type of teaching aids 1,, l 

No 

ITNTVli RSITY ofth ~ -Textbooks 
"\Vl? ST f.'.R N C:A Pl, 

Microscopes 

Diagrams 

Living things 

Specimens 

Models 

Overhead projector 

Videos 

Others 

teaching 
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Section C: The extent of teaching aids use in classrooms 

1.6 How often do you use teaching aids in your Biology lessons? 

Frequency of Textbooks Visual aids Audio aids Audio-visual 

teaching aids use aids 

Used frequently 

Used often 

Used fairly 

Used rarely 

Never used 

Section D: The constraints ,eaching aids ..... """""" ......................... -..-....... 

Tick the factors the prevent the 

learning tool 

Factors lJNIVERSI 
Large class sizt\r E S T E RI\ 
Shortage of resources 

Heavy load of teachers 

Lack of competence 

Less time allotted for the 

subject 

g aids as a teaching and 

TY~rf tht! No 

CAPE 
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Section E: The importance of teaching aids on learners' understanding 

Tick the degree of importance of teaching aids 

Very important 

Fairly important 

Half-half 

Fairly not important 

Not important 

Textbooks Visual aids (diagrams, 

Microscopes) 

-
Ila ■ I ■ ■ I ■ ■ I ■ ■ I ■ •J - - ·- ,,_ -

UN IVERS I TY of tht! 

,\lESTERN C1~PE 

Living things models, 

specimens 
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Appendix 1.2 

A sample of questions asked Biology teachers 

During the interviews 

Note: interview guide for teachers 

I would very much appreciate if you could give me your perspective as a Biology teacher 

in the secondary school by offering brief notes according to the following guide. All your 

responses will be confidential. Only summary comments will be given in the final 

research. 

Sample questions for teachers: 

1. What are the types of teac 

but listed in the curricul 

2. Are the types of teachintmr'e1i:lf ff fy\~ul~ guide available in 

your school? if 
\\iTESTERN C1\PE 

3. Is it easy or difficult for you to obtain teaching aids? 

4. What do you feel about the quality of teaching aids in the school? 

5. Do you have a place (enough space) to demonstrate or to do laboratory 

work? 

6. Are there any constraints that prevent use of teaching aids in Biology 

lessons? 

7. What is your opinion about the relevance of teaching aids in teaching and 

learning situations? 
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