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ABSTRACT 

The study focused on enhancing Senior High School students‟ performance in biology 

using the multi-media approach. The research was a quasi –experimental design involving 

Three General Science classes. The sample was one hundred and five (105) students of 

Techiman Senior High School in the Techiman municipality in the Brong-Ahafo Region 

of Ghana. Purposive sampling technique was adopted for selecting the sample for the 

study. The experimental group Form Two Science students composed of thirty five 

students were taken through the multi-media approach of teaching while Two Science 

students made up of thirty seven students, the control group continued with the traditional 

method of teaching. The students were taught for six weeks and were made to take a test 

composed of essay type questions before and after each lesson. The data of the study was 

collected by using the instructional packages, pretest and posttests. The lesson plans were 

used to observe and monitor the trend of conceptual understanding of biological concepts 

through written answers, practical skills and students‟ responses and explanation of 

phenomena. The findings of the study showed that the performance of students‟ exposed 

to multi-media approach of teaching were enhanced. The study recommends more and 

deeper research on multi-media approach of instruction in teaching abstract biological 

concepts in Techiman Senior High School.  
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CHAPTER ONE 

INTRODUCTION 

1.0 Introduction 

This chapter is the introductory chapter to the study. It presents a background to 

the study, statement of the problem and the purpose of the study. The chapter also depicts 

the research questions that guided the study, hypotheses for the study, significance of the 

study and the delimitation of the study. 

 

1.1 Background to the study 

Biology concepts which students have difficulty with have been investigated by a 

number of researchers. According to Finley, Stewart and Yarroch (1982) showed that the 

challenges that students have with the study of biology at the SHS level include cellular 

respiration, protein synthesis, mitosis and meiosis. These however, are important 

biological concepts and principles students had to acquire, yet these are some of the 

topics that the students found most difficult to learn and appreciate. Perkins (1992) in 

another study discovered that water transport in plants, hereditary and genetics were 

among the topics SHS students perceived to be difficult and so felt reluctant to learn. 

An experiential experience through the work of my research as a biology teacher 

and a biology/integrated science examiner for the West African Examination Council 

(WAEC) at the Senior High School (SHS) level suggests that most students perform 

poorly in biology because they have difficulties in learning some biological concepts. 

This could be because biology is taught abstractly thereby making some of the concepts 

seem complex and confusing.  
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    According to Abimbola (1998), physiology content areas are mostly abstract, 

microscopic and usually involve many fine processes that require proper manipulation 

and examination to foster students‟ understanding. To Abimbola (1998), these are some 

of the reasons why teachers and students usually find physiology content areas such as 

photosynthesis, meiosis, cellular respiration and genetics difficult to teach to the 

understanding of many SHS students. Some teachers also find some biology concepts 

difficult to teach. The study by Finley, et al. (1982) also examined both content 

importance and difficulty as perceived by some health science, physics, chemistry, and 

biology teachers. They found that most of the important but difficult concepts for the 

science teachers were photosynthesis, cellular respiration and mendelian genetics. 

Chromosomal theory of hereditary and hormonal control of human reproduction are also 

difficult for teachers to teach Finley, et al, (1982).Teachers who find some biology 

concepts difficult to teach may teach these concepts poorly. This may explain why 

students have difficulty understanding some biology concepts. 

Poor teaching methods adopted by teachers at Senior High School are still 

identified as one of the major factors contribution to poor performance of students in 

biology, according to Kareem (2003), Ahmed and Abimbola (2011), Umar (2011). The 

conventional teaching method is classroom based and consists of lecture and direct 

instruction conducted by the teacher.  

 

Poor performance in the study of biology specifically and science in general in 

Ghanaian schools must be addressed if Ghana is to achieve her aim of becoming an agro-

based industrialized and a middle-income earning country. According to Asabere-
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Ameyaw and Anamuah-Mensah (2004), echoes that there is the need to fuse Western 

science education with traditional knowledge in Ghanaian schools if the learning of 

science is to be made meaningful to the Ghanaian child in school. Rutherford (1985) 

noted that the continued progress of developed countries in economy, security, global 

status and attractiveness to the human society is dependent on adequate application of 

scientific concepts, principles and knowledge. Ghanaians are confronted daily with 

situations that require the use of scientific knowledge and information to make informed 

choices and decisions.  

The advent of information and communication technology (ICT) brought about 

the innovative ways of teaching many subject including biology to improve academic 

performance.  In teaching biology an instructor cannot make a killer whale come alive in 

a classroom but multi-media enables us to provide a way by which learners can 

experience their subject in a vicarious manner. The key to providing this experience is 

having simultaneous graphic, video and audio and these helps the students to obtain 

meaningful learning of biological concepts through seeing, hearing and touching.   

 

Studies have revealed that the use of multimedia approach, the application of 

information communication technology (ICT) tools such as visual simulations and 

instructional packages in the teaching and learning of science has positive effects on the 

performance of students in science subjects Akpan (2001). He added that the use of 

computer simulations and instructional packages to enhance the learning of science in the 

classroom can be done before or after the completion of a didactic unit of instruction has 

become the focus of most recent research studies. Coleman (1998) as recorded in Akpan 
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and Andre (2001) has opined that computer simulations can be used as an extremely 

effective tool to assist students to understand difficult concepts.  Governments, Parent 

Teachers Association, Non-governmental Organisation and Schools have invested more 

resources to increase the presence of computer technology in schools and one would have 

expected to see significant improvement in academic performance.  However, results 

from the West African Examinations Council (WAEC) indicate that the average 

performance of the Ghanaian student at the West African Senior Secondary School 

Certificate Examination (WASSCE) in integrated science and biology has been very 

poor. In 2006 for instance, out of the fifteen thousand, seven hundred and four (15,704) 

candidates who sat in for WASSCE in the May/June biology examination in Ghana, 

63.95% with a numerical representation of ten thousand, and forty-two had weak passes.  

In the November/December examination of the same year, out of the nine thousand one 

hundred and eighty-eight (9,188) candidates who sat for the examination, 81.21% with a 

numerical representation of seven thousand, four hundred and sixty-two had weak passes.  

The students grade these students‟ grades in biology ranged from C6 to F9. 

 

The performance continued to decline, in 2008, the WASSCE results depicted 

that 85.5% of the students who wrote the May/June biology examination had D7-F9 

while 75.16% of those who wrote the November/December examination had the same 

scores. This was not different from the 2009 results which indicated that 72.90% of the 

students who wrote the May/June Biology examination had grades D7-F9 while 64.95% 

had the same grade in the November/December examination. This poor situation has 

remain till date. This abysmal situation has created the perception that biology 
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specifically and science in general is difficult to learn.  As a result of this, most Senior 

High School students shy away from the study of science and its related subjects at that 

level. WAEC Grading Procedure for assigning grades on students test results. 

 

1.2 Statement of the problem 

The performance of Senior High School students in the Techiman Senior High 

School in the West Africa Senior Secondary School Certificate Examination and the 

Senior Secondary School Certificate Examination as far as biology is concerned is a 

source of worry to both parents and staff of the school. This is because the performance 

of the students in biology has been far below average (WAEC results of the school from 

(2012-2013 academic year 70% of biology students had between grade C6 and F9). In 

this view, it came to light that the students did not fully understand biological concepts, 

skills and knowledge being imparted to them. An interaction of the researcher with the 

students of Techiman Senior High School revealed that they had issues with biological 

processes and concepts that are not visible. Some of these are, photosynthesis, cellular 

division (mitosis and meiosis), fertilization, nitrogen and carbon cycles.  

Probing further the students admitted that they found it quite difficult to 

imagine/visualize these processes and so they usually get confused during lesson delivery 

and cannot assimilate the concepts, skills and knowledge being imparted. It is in the light 

of this discovery that the researcher embarked on this action research to use the 

multimedia approach to help students learn and understand some concepts taught in 

biology although ICT materials are available.   
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1.3 Objectives 

The objectives of the study is to: 

1. identify the academic performance of students exposed to multi-media approach 

of teaching  biology at Techiman Senior High School 

2. make analysis of the  academic performance of students exposed to traditional 

method of teaching  biology at Techiman Senior High School 

3. compare the difference in the academic performance of students exposed to multi-

media approach of teaching and those exposed to the traditional method of 

teaching  biology at Techiman Senior High School 

 

1.4 Research Questions 

The study was guided by the following research questions: 

1. What is the academic performance of students exposed to traditional method of 

teaching biology at Techiman Senior High School? 

2. What is the academic performance of students exposed to multi-media approach 

of teaching biology at Techiman Senior High School? 

3. What is the difference in the academic performance of students exposed to multi-

media approach of teaching and those exposed only to the traditional method of 

teaching biology at Techiman Senior High School? 

1.5 Purpose of the study 

The purpose of this study is to: 

 identify the performance of SHS students exposed to computer simulation 

instructional approach  in Techiman Senior High School 
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 Use multi-media approach of teaching to improve students‟ academic 

performance in Techiman Senior High School. 

 Deduce strategies that can be employed to encourage biology teachers in the 

Techiman Senior High School to use the multimedia instructional approach to 

teach biology in the school. 

1.6 Significance of the study 

For any research to be useful it must contribute to the volume of existing 

knowledge of the field under investigation. In view of this, it is true that information 

obtained from this study helped addressed some of the challenges that confront the 

effective teaching and learning of biology at the Techiman Senior High School.   

The study suggested remedies that made students learning of biological concepts 

interesting and enjoyable via multi-media simulations. Teachers on the other hand 

identified the problems with their methods of instruction and the effects of these methods 

on the learning behaviour of the biology students at the Techiman Senior High School.  

Furthermore, the study provided information to the Ministry of Education, the 

government and other educational stakeholders to embark on interventions to promote the 

teaching of biology specifically and science in general at the SHS level.  

Finally the findings augmented the pool of data required by other educational 

researchers in their bid to design interventions to solve educational problems in the 

teaching and learning of science.  
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1.7 Delimitation 

The researcher‟s work was limited to the Techiman Senior High School in the 

Techiman Municipality of Brong Ahafo Region. The research was focused only on 

Techiman Senior High School and might not be applicable to other schools in the 

Techiman Municipality. 

1.8 Limitation 

There were lot of Senior High Schools in the Municipality, however, due to time 

constraint and inadequate resources, the researcher did not involve all the schools even 

though the problem cuts across all the schools. The research limited itself to the teaching 

and learning of Biology using the multi-media approach. The study has tried to find some 

problems associated with the teaching and learning of Biology. 

There were certain constraints which limited the progress of the research. The 

combination of the research work with the teaching practice posed a big constraint to the 

researcher. The attitude of both teachers and students towards the nature of the research 

was at first not quite encouraging especially with the use of the observational instrument. 

They however, agreed to be observed and willingly accepted copies of the questionnaire 

and responded to the question. The teachers also helped for the students to accept the 

questionnaires. In spite of these constraints, the study has no doubt contributed in 

detecting, deducing and deciding on the problems associated with the teaching and 

learning of Biology.  
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

2.0 Introduction 

This chapter is devoted to discussion of literature related to the study. It also 

focused on work done by other researchers in related fields. Some of the topical issues 

reviewed in the literature include the theoretical and conceptual framework of the study, 

the concept of computer simulations, and the use of computer simulations in the teaching 

of and the merits and demerits of computer simulations. The reviewed literature also 

discusses the concept of cooperative learning and its application in the teaching of 

biology. Furthermore, the reviewed literature discusses the empirical evidence of the 

issue of gender and multi-0media issues in science teaching as well as the social 

interdependence theory of cooperative learning. 

2.1 Theoretical framework of the study 

The theoretical framework that was used to guide the study was Jean Piaget‟s 

theory of cognitive development and Lev Vygostsky‟s social construct vision theory. To 

Piaget (1954), the cognitive development of children towards formal thought could be 

facilitated through three cognitive processes. He identified the processes as assimilation, 

accommodation and equilibration.   

Assimilation according to Piaget (1954), when children assimilate, they perceive 

new objects and events according to their existing schemata, mental models and/or 

cognitive structures. The mental models of children formed by their prior knowledge and 
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experiences therefore, control how they incorporate new experiences and new 

information into their minds depending on experiences and information already existing 

in their minds. This is made easier for the child when the new experiences and 

information the child is acquiring aligns with the already existing schemata (mental 

models or internal representation of the world) or as a result of their failure to change a 

faulty understanding. He added that sometimes, when a child‟s experiences contradict 

their existing knowledge, internal representations or schemata, they may change their 

perceptions of their experiences to fit their representations. 

When children modify their existing schemata or mental representation of the 

world to fit their new experiences for learning to occur, they came out with these results; 

Accommodation and Equilibration. In the perception of Piaget (1954), the state of 

disequilibration and contradiction arising between existing schemata and the more 

sophisticated mode of thought adopted by the new experience therefore, has to be 

resolved through equilibrium process. The equilibrium process maintains the balance 

between always taking in new knowledge, and always assimilating knowledge with 

previously gained knowledge. Knowledge is therefore, not a mirror of the world but 

created or “constructed” from the individual‟s continuous revision and reorganization of 

cognitive structures in conjunction with existing experiences. Thus in the view of Piaget, 

students are actively involved in the construction of their own concepts, knowledge and 

skills.  

It is therefore, argued that knowledge is constructed through action and that 

children must continually reconstruct their own understanding of phenomena through 

reflection on objects and events till they eventually achieve an ad vet perspective. Piaget 
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(1954) hence poised that the process of intellectual and cognitive development is similar 

to a biological act which is an adaptation to and of environmental demands. 

To achieve this state of equilibrium and cognitive adaptation, Lev Vygostsky 

(1978) felt that social learning precedes development. To him, every function in the 

child‟s cultural development appears twice: first, on the social level and later, on the 

individual level; first between people (Inter-psychological) and then inside the child 

(Intra-psychological). According to Vygostsky (1978), children are capable of 

performing at higher intellectual levels when asked to work in a collaborative situation 

than when asked to work individually.  He also believed that less skilful individuals are 

better able to develop a more complex level of understanding and skills through 

collaboration, direction or help of an expert or a more capable peer than they could 

independently. The social interaction therefore extends a child‟s Zone of Proximal 

Development (ZPD). The zone of proximal development is the difference between a 

child‟s understanding and his/her potential to understand more difficult concepts. 

According to Vygostsky (1978), children are capable of constructing their own 

knowledge through collaboration, direction or help of an expert or a more capable peer, 

in other words, children are socially engaged in constructing their own knowledge. This 

is what has been termed “social constructivism” 

Social constructivism therefore does not only acknowledge the uniqueness and 

existing complexity of the learner, but it also encourages, utilizes and rewards the learner 

as an integral part of the learning process (Werstsch,1997). Thus, Vygostsky‟s ideas 

concerning the zone of proximal development provide a strong support for the inclusion 

of cooperative learning strategies in classroom instruction. Research findings have clearly 
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indicated the effectiveness of cooperative learning methods over other competitive or 

individual learning methods in the development of higher – order thinking skills as well 

as the achievement of greater outcomes (Johnson & Johnson, 1985). For instance, Stahl 

and Vansickedl (1982) have noted that every cooperative learning strategy, when used 

appropriately, enables students to move beyond text memorization of basic facts and 

learning lower levels skills to higher levels of learning such as application and synthesis 

of learnt facts and processes. Also, Ajaja and Eravwoke (2010) have opined that 

cooperative-learner strategies results in cognitive reconstructing, which leads to an 

increase in understanding of all the students involved in a cooperative group. 

Thomas and Milligan, (2004) have noted that computer simulations can be 

considered a variant of cognitive tools, that is, they allow students to test hypothesis and 

more generally what –if scenarios. Computer simulations, they continued, can enable 

learners to group cognitive understanding of their action in a situation. In the perception 

of Lavrillard (1993), as stated in Thomas and Milligan, (2004), computer simulations are 

compatible with a constructivist view of education. These they said provided the child 

with an experiential approach as a result of the interactions between him/her and the 

simulations. Light and Mevarech (1992) have pointed out that since the early 1980s there 

has been a growing interest in the potentialities of both cooperative learning and of 

Information Communication Technology  as facilitators of student learning. In the view 

of Newberry (1999), the claims made for each processes emphasizes the role of student in 

each of these interactions to enhance a wide range of school outcomes including 

academic achievements, cognitive process, meta-cognitive skills, motivation towards 

learning, higher self-esteem and meaningful social development.                  
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The inference is that both computer simulations and cooperative learning 

strategies have a positive influence on student‟s achievements and is therefore a major 

tool that can be used to enhance academic achievements and outcomes. Based on the 

theories of Jean Piaget and Lev Vygostsky, a conceptual framework (Figure 1) was 

developed for the study. Available literature has indicated that when students are exposed 

to confusing or complex concepts, they are thrown into a state of disequilibrium. 

Computer simulations as instructional packages (administered in cooperative or 

individualized learning settings) however, seems to enable students to develop cognitive 

structures and mental models that reorganize their existing ones to better understand 

confusing and complex concepts such as photosynthesis.  

Figure 1: Conceptual framework of the study based on the theories of Piaget and  

Vygostsky 

 

 

 

 

 

 

 

 

Elective Biology Curriculum Objectives 

   Evaluation 

 

Biology concepts 

Complex  & 
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Computer simulations instructional packages therefore, seem to provide students 

with experiences that facilitate conceptual development which leads to an increased 

understanding of difficult concepts. An evaluation of the instructional process however 

reveals learning outcomes which could serve as evidence of the attainment of the 

curriculum objectives or a basis of the need to refine the curriculum objectives. 

2.2 The concept of computer simulations 

Computers have been used in teaching and learning for several years. Currently, 

computers are used in many ways during the teaching and learning of science subjects 

including biology.  According to Sahin (2006), one type of computer application is the 

computer simulation. With simulations, teachers can potentially better focus students‟ 

attention on learning objectives. This is because with simulations the real-world 

environmental conditions are simplified, causalities of events are more clearly visualized 

and unnecessary cognitive task are reduced and made meaningful (De Jong & Van 

Jooligen, 1998). Sahin (2006) has also observed that computer simulations give students 

the opportunity to observe a real world experience and interact with it. As a result of this, 

worthwhile goal for science education is to develop computer simulation pedagogies that 

will maximize student learning outcomes (Lindgren & Schwartz, 2009). 

Thompson, Simonson and Hargrave (1996) have defined a simulation as a 

representation or model of an event, object or some phenomena in an active form or 

motional pictures. According to Akpan (2001) and Miller and Castellaws (1996), a 

simulation is a dynamic execution of the processes within a relational model system of an 

object. Broadly defined therefore, computer simulations could be seen as computer-
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generated dynamic models that represent theoretical or simplified models of real-world 

components, phenomenon, or process. 

Trundle & Bell, (2010) however, have noted that a computer simulation in science 

education is the use of the computer to simulate dynamic systems of objects in a real or 

imaginary world. According to Sahin (2006) computers simulations also take different 

forms from two to three dimensional simple shapes to highly interactive laboratory 

experiments and inquiry environments. In the view of Trundle and Bell (2010), computer 

simulations can include animations, visualizations and interactive laboratory experiences.  

They also perceived that computer simulations have positive effects on students. 

According to Strauss and Kinzie (1994), computer simulations are useful for 

stimulating laboratories and theatres during practical lessons and demonstrations, 

providing practical exposure and experience to students on impossible or activities that 

are too complex to run. Computer simulations also contribute to conceptual change in 

students‟ attitudes towards learning (Stieff & Wilenskyl, 2003; Zietsman & Hewson, 

1986).  White & Frederikson (2000) as recorded in Dwyes & Lopex (2001) have noted 

that computer simulations provide students with problem solving experiences and tools 

for scientific enquiry. Due to this realization, computer simulations are very effective 

tools in helping students understand and experience practical applications of scientific 

thinking (Akpan, 2001; 1999; Akpan and Andre, 2000; Coleman, 1998). 
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2.3 Some computer tools and simulations (Educational Technology) and their role in 

science education 

According to Hooper and Rieber (1995) noted that Science teaching is such a 

complex and dynamic profession that it is difficult for teachers to stay up-to-date thus for 

a teacher to grow professionally and become better as a teacher of science, a special and 

continuous effort is required. To achieve this feat, Hooper and Rieber (1995) advocates 

that to better prepare students for the science and technology of the 21st century, the 

current science education reforms requires science teachers to integrate technology and 

inquiry-based teaching into their instructions and classroom interactions. One of such 

technologies that can be inculcated in the science lesson is the computer simulation. The 

Wikipedia Encyclopaedia as noted by Hooper and Rieber (1995) states that technology in 

education involves the ethical practice of facilitating learning and improving performance 

by creating, using and managing appropriate technological processes and resources. The 

term educational technology is often associated with, and encompasses both instructional 

theory and learning theory.  

Educational technology is usually associated with and includes other systems used 

in the process of developing human capability Hooper and Rieber (1995).  Hooper and 

Rieber (1995) have noted the fact that Educational Technology includes, but is not 

limited to, software, hardware, as well as Internet applications and activities. They 

emphasized the integration of technology as a science inquiry teaching tool in the 

classroom. They made mention of a variety of tools such as software programs, probe 

ware, mind-mapping tools (C-Maps), and Internet applications such as computer 

simulations, digital images, and movies. Hooper and Rieber (1995) added that 
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educational technology tools such as computers, probe ware, data collection and analysis 

software, digital microscopes, hypermedia/multimedia, student response systems, and 

interactive white boards can help students actively engage in the acquisition of scientific 

knowledge and development of the nature of science and its inquiry skills.  

Hooper and Rieber (1995) have stated that when educational technology tools are 

used appropriately and effectively in science classrooms, deaf students are actively 

engaged in their knowledge construction and they improve upon their thinking and 

problem solving skills due to the fact that they are better able to visualize the concepts 

and processes and so do not depend absolutely on language.  

They reiterated that teachers need an ongoing support while they make efforts to 

develop and sustain effective technology integration in their science lessons.  Some of the 

acclaimed benefits of educational technology as listed by Perkins (1992) are: 

2.3.1 Easy-to-access course materials 

Instructors can post the course material or important information on a course 

website, which means all students, can study at a time and location they prefer in addition 

to the fact that they can obtain the study materials very quickly with minimum stress and 

distortions. 

2.3.2 Student motivation 

 Computer-based instruction has the ability to give instant feedback to students and 

explain correct answers especially covert scientific processes. Moreover, a computer is 

patient and non-judgmental, which can give the students a motivation to continue 

learning. Sahin (2006) has noted that students usually learn more in less time when 

receiving computer-based instructions and they also tend to like classes more in that they 

University of Education, Winneba http://ir.uew.edu.gh



30 
 

develop more positive attitudes toward computers in computer-based classes. This 

provides an additional incentive and motivation in the pursuance of science lessons for 

the students with ample challenges in appreciating scientific processes and procedures. 

2.3.3 Wide participation 

The same learning material can be used for long distance learning and are 

accessible to a wider audience –handicapped, disabled and the marginalized. Thus no 

child in the classroom feels left out in the learning environment. 

2.3.4 Improved student writing 

  Educational technology makes it convenient for students to edit their written 

work on word processors, which can, in turn, improve the quality of their writing and 

linguistic output. According to Hooper and Rieber (1995) some students are better at 

critiquing and editing written work that is exchanged over a computer network than with 

students they know. 

2.3.5 Subjects are made easier to learn 

 Many different types of educational software are designed and developed to help 

students with appreciable amounts of learning difficulties to learn more specific subjects 

such as the sciences. Examples include pre-school software on basic scientific principles, 

computer simulators that simplify complex scientific procedures, and graphics software 

among others. An example of such is the operations of nephrites in the Bowman‟s 

capsule of the mammalian kidney. 
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2.3.6 Assessment 

This is a structure that is more amenable to measurement and improvement of 

learning outcomes. Perkins (1992) advocates that with proper structuring, educational 

technology makes it easier for all students to monitor and maintain their work while also 

quickly gauging modifications to the instructions necessary to enhance each student‟s 

learning. 

2.3.7 Differentiated Instruction 

 Educational technology also provides students with deafness a means to focus on 

active student participation and to present differentiated lesson delivery and questioning 

strategies. It also broadens individualized instructions and promotes the development of 

personalized learning plans. Thomas and Milligan (2004) have outlined two major roles 

of technology in education. The roles they outlined are  

a) The traditional role of technology in education and.  

b) The contemporary role of technology in education. 

 

2.4 Traditional role of technology in science education  

Thomas and Hooper, (1999) as quoted in Thomas and Milligan (2004) outlines 

two main types of technology in education. These are "product technologies" and "idea 

technologies." Product technologies include: 1) hardware, or machine-oriented 

technologies that people most often associate with educational technology, such as the 

range of audio-visual equipment, both traditional like film strips, movies, audiocassette 

players/recorders and contemporary materials like videocassette players/recorders, 

laserdiscs, computers, CD-ROM) and; 2) software technologies, such as print-based 
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material like books, worksheets, overhead transparencies and computer software like 

computer-assisted instructions.  

In contrast to product technologies, idea technologies do not have such tangible 

forms therefore students with deafness do not derive much of the benefits of an idea 

technology unless these idea technologies are represented in or through some product 

technology example, simulations which are by and large, idea technologies. Simulations 

give people with deafness experiences with events and concepts which are generally not 

possible under normal conditions e.g. travel back in time, probable concepts such as ride 

aboard a space shuttle, or desirable concepts like the greenhouse effect.  

 

The idea of simulations is usually realized through products, such as the computer 

software. In this way, the idea is supported or made possible by the product technology 

thereby making science lessons and experiences meaningful to the student with deafness. 

These according to Hooper and Rieber (1995) give the student with deafness an 

experience of concepts that language cannot best describe. 

 

According to Hooper and Rieber (1995), Saettler (1990) views learning as a 

consequence of receiving the information. This, they added, according to him is 

beneficial to the student with deafness in that they lack incidental learning hence a 

conscious effort must be made at giving them the specific and required information. The 

contemporary notion of educational technology goes well beyond this philosophy of 

learning and education especially, when it comes to the education of individuals with 

deafness. Teachers who adopt technologies without considering the belief structure into 
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which these products and ideas are introduced are not necessarily imparting the 

knowledge and concepts they hoped to. 

  Another traditional role of technology in the academic life of a student with 

deafness is that when a teacher uses a spreadsheet to have students build and construct 

the knowledge themselves, whether it be the principle of mathematical average or a range 

of "what if" relationships in economics or history, the product technology of the 

spreadsheet will directly support the idea technology of a "micro world" where students 

will live and experience the content rather than just study of Hooper and Rieber (1995) as 

stated in Hooper and Rieber (1995)). It is this fundamental principle of learning that 

underlies most of the contemporary views of idea technologies that helps all stakeholders 

in the science teaching learning process to enter a reorientation phase of adopting 

technology in education and this is the goal of the contemporary role of technology in 

science education.  

2.5 Contemporary Role of Technology in Science Education  

Among many educational goals, the three cognitive outcomes of education are 

that students should be able to remember, understand, and use information (Perkins, 

1992). These cognitive outcomes are relevant in all aspects of education most importantly 

in science education for without these outcomes, students will find it difficult to apply the 

science they learn in the classroom to everyday life situation. Perkins (1992) has noted 

that apparently, one of these outcomes is very difficult to achieve in that after more than a 

decade of schooling, many students leave school unable to use much of the content they 

have learned.  
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According to Dwyes and Lopex (2001) students' inability to apply their learning 

is attributable to the shallow processing of learned concepts that often occurs in the 

school. He added that schoolwork often focuses on remembering and organizing lesson 

content, but rarely on making information meaningful. Meaningful learning, he continued 

is the product of building external connections between existing information and new 

information. Dwyes and Lopex (2001) identified three learning stages that affect the 

meaningfulness of education/learning as selection, organization, and integration. He 

elaborated that information must initially be selected, and then the selected information 

must be organized in the working memory if it is to be transferred to long term memory. 

By this notion therefore, information that is not organized is meaningless in that the 

nature of the organization determines the degree of meaningfulness and for a student with 

deafness, this is most paramount.  

Invariably, information that is integrated within familiar knowledge or 

experiences is more durable than information that is not associated to prior knowledge. It 

is in light of this awakening that technology is applied in education to give some 

experience to regular students in general and deaf students in particular on scientific 

knowledge, concepts and processes involved in the acquisition of skills. In school, 

students select information that they memorize and organize sufficiently to enable 

satisfactory performance on tests, but they often fail to integrate this information by 

relating it to previous experiences or knowledge stored in the long term memory, an 

obvious deficit of students with deafness coupled with the lack of incidental learning. 

Consequently, one outcome of education, it seems, is a large reserve of inert 

information which is eventually forgotten; Cognition and Technology Group at Sahin 
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(2006). In a sense, teaching with technology is unlikely to differ greatly from teaching in 

general in that they follow the selected pedagogy of the teacher. Effective technology-

based teaching therefore is more likely the result of a teacher's ability to design lessons 

based upon robust instructional principles rather than on technology per se Thomas and 

Hooper (1991). In other words, the contemporary role of technology in science education 

is to afford the science teacher of students with hearing-impairment/deafness an 

opportunity to structure and deliver science lessons that are customized to the educational 

needs of children with deafness. 

  Consequently, the guidance for designing an effective technology-based 

classroom should be grounded in the literature on effective pedagogy in general. 

Although technology is designed primarily for instruction in complex and ill-structured 

domains, the principles are relevant for many instructional tasks such as the education of 

handicapped children in general and specifically, students with appreciable degree of 

hearing loss and deafness.  

2.6 Computer Simulations in the teaching of Biology 

Thomas and Hooper (1999) have classified computer simulations in five (5) 

categories, these are experiencing simulations, constructive simulations, informing 

simulations, reinforcing simulations and integrating simulations. 

Experiencing simulations are used to set the cognitive or affective state for future 

learning and their use precede the formal presentation of the material to be learned. 
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 In the perception of Sahin (2006): Informing simulations are used to transmit 

information to the students and are more appropriate when incorporated in a supporting 

environment, such as regular classroom or laboratory work. 

 Reinforcing simulations are for strengthening specific learning objectives 

(Thomas & Hooper, 1991). According to Thomas and Hooper (1991), the most 

common format for reinforcing simulations is drill and practice, in which a 

sequence of stored exercises is presented for students to compute. These 

simulations can be designed to adjust to students‟ knowledge and to track the 

students‟ progress Thomas & Hooper (1991). 

 Integrating simulations however, seem to be most prevalently used simulations 

form the acquisition of diagnostic skills, where students first learned the factual 

information and principle and the used the simulations to relate and apply that 

knowledge (Thomas & Hooper, 1991). 

  De Jong and Van Jooling (1998) have also indicated that computer simulations 

could be divided into two main categories namely; simulations containing a conceptual 

model and those based on an operational model. According to De Jong and Van Jooling 

(1998): 

 Conceptual models hold principles, concepts and facts related to the systems 

being simulated while  

 Operational models include sequences of cognitive and non-cognitive operations, 

procedures that can be applied to the simulated systems. 
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Gredler (1996) however, distinguishes between the two main types of simulation as 

symbolic and experiential simulations. He explained further that the student in an 

experiential simulation takes on a serious role in an evolving scenario and experiences 

the privileges and responsibilities of that role in attempting to solve a complex problem 

or realize a goal. He added that experiential simulations therefore, immerse the student in 

a complex changing environment in which the student‟s ability to execute 

multidimensional problem solving strategies is a part of their role in the programme and 

provide them with opportunities to develop their cognitive strategies by learning the 

organized and manage their own thinking and learning. 

According to Sahin (2006), experiential simulations may be cooperative or 

individualized exercises due to the nature of the participant‟s roles and types of decisions 

and interactions in the exercise. Gredler (1996) has asserted that the four essential 

components of an experimental simulation are a scenario of a complex problem or task 

that unfolds in part response to learners‟ actions. These scenarios he contends are roles 

taken by the learner in which he/she executes the responsibilities of the position, multiple 

plausible paths through the experience and learner control of decision making. He 

recognized four major types of experiential simulations. These include a) data 

management, b) crisis management, c) diagnostic management and d) social-process 

exercise. Of these,  

a) Crisis management simulations are developed to meet the pre-established criteria 

regarding the nature of the crisis and expected students‟ reactions. 

b) Symbolic simulations on the other hand, are dynamic representations of the 

universe. System, process or phenomenon by another system, in which the 
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behaviour that is simulated involves the interaction of at least two variables over 

time. To Gredler (1996), the students interact with symbolic simulation from the 

outside, unlike with experiential simulation. In symbolic simulations therefore, 

the student is not a functional component of the programmed environment.  

The types of symbolic simulations according to Gredler (1996) are data universe, system, 

and process and laboratory-research simulations. 

Sahin (2006), on the other hand, viewed computer simulations in two broad 

perspectives: reflecting constructive and instructive pedagogies. He noted that 

constructive simulations provide learners with a contextual environment in which they 

take place and play roles. To Sahin (2006), the constructive simulations may include 

integrated simulations, experiential simulations and conceptual simulations. 

Instructive simulations, on the other hand, include learners as external players on 

the provided conditions Sahin (2006), examples include Bio Lab – Frog, mtn sim and 

photosynthesis.  In advanced forms, the computer simulations instructional packages can 

be used in the study of other subjects. According to Sahin (2006), instructive simulations 

may include information simulations, reinforcing simulations, experiential simulations, 

symbolic simulations and operational simulations.  

Therefore, the computer simulations instructional packages used in the study is a 

process or an instructive simulation, which uses symbols to represent the interactions of 

unobservable variables in naturally occurring phenomena like photosynthesis, cellular 

respiration, cell division: mitosis and meiosis, protein synthesis, Newton‟s laws of 

motion, complex atomic reactions and the like. 
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2.7 Cooperative learning in biology 

Cooperative learning and computer stimulations, according to Millis and Cotell 

(1998), are partners. Cooperative learning has been defined by Johnson and Johnson 

(1978) as an approach that engages students in working together non-competitively 

toward a common goal. Cooper and Mueckk (1990) also described cooperative learning 

as a structured, systematic instructional strategy in which small groups work together 

towards a common goal. The goals of cooperative learning are to enhance students‟ 

learning and to develop student‟s social skills like decision-making, conflict management 

and communication Bonwell and Eison (1991). The cooperative learning methods used in 

contemporary education have evolved over the last 30 years Mills and Cotell (1998) and 

proponents of cooperative learning have developed class strategies that emphasize small 

groups of students working together in a structured process to solve academic tasks 

(Newberry, 1999). The cooperative learning tends to be more carefully structured and 

delineated than most other forms of small-group learning (Newberry, 1999). According 

to Borich (2004), in cooperative learning interaction among students is intense and 

prolonged and students gradually take responsibility for each other‟s learning. 

Cooperative learning is thus, the instructional use of small groups so that students work 

together to maximize their own and each other‟s learning. 

According to Dareo and Orwig (1947), the five critical elements that make 

cooperative learning successful are positively interdependent. It is established when 

students perceive that they are in positive and interdependence relationship with other 

members of their group. There are several ways of achieving positive interdependence. 

These can be established through mutual goals for the group, division of labour for 
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mutual goals for the group: a division of labour for a mutual task: dividing materials 

resources or information so that group members will have to cooperate to achieve their 

task. To ensure positive interdependence teachers must develop bonding and group trust, 

use group roles structures content areas  

Individual accountability is the second critical element of cooperative learning. 

Individual accountability ensures that individuals become accountable for learning and 

assign materials though they work in groups. Cooperative learning is not having one 

person do a report for two or three others. The aim is for all students to learn the 

materials. In order to accomplish this, it is necessary to determine the level of mastery of 

students and then assign groups to maximize achievement. Thus individual 

accountability, each student within a group thus be held accountable for mastery of the 

instruction presented to the group.  

The third critical element of cooperative learning according to Johnson and 

Johnson (1978) is face-to-face „promotive‟ interaction. Face-to-face promotive 

interaction is where interaction is individual supporting each other in a cohesive growth 

in which they promote each other‟s success by sharing resources, helping, assisting, 

supporting and applauding each other‟s efforts to achieve and encouraging one another. 

Also, face-to-face promotive interaction teaches and encourages one another during the 

exercise to ensure that any team member randomly chosen will be prepared to answer for 

the group. There are important cognitive activities and inter personal dynamics that can 

occur when students promote each other‟s learning (Johnson & Johnson, 1999). This 

includes orally explaining how to solve problems, teaching ones knowledge to others, 

checking for understanding, discussing concepts being learnt and connecting present with 
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past learning (Johnson & Johnson, 1999). Lampe, Rooze and Tallent-Runnels (1998) 

have stated that peer interaction is central to the success of cooperative learning as if 

related to cognitive understanding and facilitated comprehension. During cooperative 

learning therefore, the feedback reinforcement and support come from student peers in 

the group. This implies that science teachers dividing their students into groups of four or 

five, working together in physical closeness promoted by a common task, will encourage 

collaboration, support and feedback from the closest and most immediate source-one‟s 

peers (Ajaja & Eravwoke, 2010).  

According to Ajaja and Eravwoke (2010), science teachers should therefore, 

module their instructions to enforce teachers- student interaction. In a cooperative 

learning therefore the teacher must specify both academic and social skill objective, 

explain the task and goal structures, and assign rules within the group to facilitate 

learning. 

The fourth critical element of cooperative learning according to Johnson and 

Johnson (1999) is the use of inter-personal social skills. To promote effective cooperative 

learning, Johnson & Johnson (1999) suggested that students must be thought 

interpersonal social skills such as leadership, decision making, trust building, 

communication and conflict management; just as purposefully and precisely academic 

skills. Vermettle, Harper and Dimillo (2004) have found that conflict do arise between 

students in cooperative learning groups, however, they need to be resolved in a healthy 

manner for effective cooperative learning. They assert that students cannot just be placed 

together in a group situation and expected to be cooperative. They must first be thought 

the social skills needed for collaboration, and they must be motivated to use them  
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The fifth and critical element of cooperative learning according to Johnson and 

Johnson (1999) is group processing. According to Gredler (1996), group-processing may 

be defined as reflecting on group session to describe what members actions were helpful 

or unhelpful and take decisions about what actions to continue or change. Continuous 

improvement of the process of learning results from the careful analysis of how members 

are working together and determine how group effectiveness can be enhanced (Johnson, 

Johnson & Holubec, 1993). To Johnson and Johnson (1999), group members discuss how 

well they are achieving goals and maintaining effective working relationships while 

discovering how well each member performs and adjust to change. 

Trundle and Bell (2010) has noted that cooperative-learning approaches empower 

students, bolstering their self-esteem and confidence. Perkins (1992) speaks convincingly 

of the need to alter philosophies and practices and advocates a switch to alternative, non–

lecture based pedagogies such as structured group work. Millis and Cotell (1998) has 

noted that the close affinity and links between cooperative learning and technology by 

asserting that cooperative learning and technology (such as computer simulations) are 

natural partners. This is because the use of technology involves human dimensions of 

caring, community and commitment (This is because the use of technology involves 

human dimensions of caring, community and commitment (Yusuf & Afolabi, 2010). 

Accordingly, using technology in ways that promote sequenced learning within 

groups can lead to more in-depth processing of course content and hence, more retention 

of information (Newberry, 1990). Bareo and Orwig (1947) have also opined that 

technology can be used to enhance and encourage cooperative learning in our schools 
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through small groups using a simple computer network-based instructional programmes 

or collaborative projects on the internet. 

2.8 Related Studies 

A number of studies have indicated that the use of computer simulations 

instructional packages have a positive influence on the achievement or performance of 

students in science. Kiboss, Wekesa and Ndirange (2006) for instance, assessed the 

effects of Computer-Based Instruction Simulation (CBIS) programme on students‟ 

understanding and perception of cell theory in biology. The CBIS programme was 

developed for the teaching of school biology, as part of a classroom innovation for 

science instruction to improve students‟ understanding and perception of cell theory, 

Kiboss et al. (2006) found that the CBIS programme positively affects the development 

of students‟ understanding and perception of cell division in school biology. 

Okoro and Etukudo (2011) in a paper entitled “Computer Assisted Instruction 

(CAI) versus Extrinsic motivation based traditional method: its effect on female Genders‟ 

performance in chemistry” presented at 42nd STAN Annual Conference in Ilorin, noted 

that students exposed to the CAI performed significantly better than those exposed to the 

extrinsic traditional method.  

Huppert, Lomask and Lazarowitz (2002) also investigated the impacts of 

computer simulations on the development of higher-level inquiry skills. They found that 

high school students using a simulated yeast lab outperformed those completing with 

hands on lab. Additionally, Akpan and Andre (1999) investigated the effectiveness of 

computer simulations versus injunction with hands on frog dissection. Akpan and Andre 
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(1999) found that students receiving simulation before  dissection (SBD) and simulations 

only (SO) learned significantly more anatomy than students receiving dissections  before 

simulations (DBS) or dissection only (SO). 

2.9 Students’ difficulty with some biological concepts 

Sert, Cibiik et al (2008) have observed that biology is a more interrelated science 

field with respects to concepts that it covers compared to other science fields. As a result, 

students have problems in learning some biology concepts meaningfully and therefore, 

choose to memorize these concepts. Sert Cibiik et al (2008) further noted that the most 

evident example of his can be seen with the concepts of photosynthesis and plants 

respiration.  

Johnstone and Mahmoud (1980), also found out that photosynthesis and plants 

respiration are the most confusing biology concepts for students. Furthermore, 

photosynthesis, cellular respiration, protein synthesis, Mendellin genetics, Mitosis and 

Meiosis, have been shown by Finley, et al. (1982) to be difficult and important topics for 

students to learn whereas  Anderson et al. (1990) have indicated that photosynthesis, 

respiration and gaseous exchange are difficult for students to learn. 

Photosynthesis is one of the most fundamental concepts in biology and it is the 

traditionally taught in several topics in biology, such as cell biology, plant physiology, 

ecology and botany. The process of photosynthesis, according to Sert, Cibiik et al. 

(2008), is complicated and knowledge in chemistry and physics is essential to acquire a 

full understanding of all the process which happens with the cell. The complex and 
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confusing nature of photosynthesis and some other biology concepts may explain why 

most students perform poorly in the subject. 
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CHAPTER THREE 

METHODOLOGY 

3.0 Introduction  

This chapter is about the method adopted by the researcher to achieve the results. 

The methodology taken is a gradual intensive investigation carried out in Techiman 

Senior High School, which is intended to modify and improve teaching and learning of 

Biology. This chapter explains population used, sampling techniques and size and data 

collection instruments. Also, this chapter present the intervention, strategies that were 

implemented. Sample of the lesson plan, data analysis and the effect of the intervention 

on the teaching and learning of Biology. 

3.1 Research design 

The research design used for this work was Quasi-experimental research design 

which was adopted for this study. Studies of the effectiveness of particular instructional 

strategies and/or materials are typically conducted in the context of many course(s) 

including Biology. Oftentimes students‟ performance in a reformed course is compared to 

other sections of a similar course taught traditionally, or to past years in which the course 

was taught differently. Comparisons are typically made between courses within a single 

institution, but occasionally researchers make cross-institutional comparisons Perkins, 

(1992). Quasi-experimental design was used by the researcher because intact classes were 

used instead of randomly composed samples. 
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E1, and C1 represent pre-test  

E2, and C2, represent post-test  

X2 represents treatment (Multi-media)  

X1 represents treatment (traditional method) 

3.2 Population  

The target population for the study comprised all Biology Students in Techiman 

Senior High School in the Techiman Municipality while the accessible population was 

focused on all the Science Students, SHS 1 –SHS 3. A sample size of sixty (105) students 

and ten (5) teachers were selected from the accessible population. 

Out of the One Hundred and Five students chosen as respondents, thirty (30) were 

girls and the remaining seventy-five (75) were boys. This was a coincidental but it was 

fair in view of the state of affairs with regard to the teaching and learning of Biology 

using multi-media approach in the school. 

3.3 Sample and Sampling Technique 

A sample is a finite part of a statistical population whose attributes are studied to 

gain information about the larger population (Webster, 1985). According to Castillo 

(2009), sampling techniques are the strategies applied by researchers during the sampling 

 

E1 X2E2 Experimental group      

   

C1 X1C2Control group 

 

Figure 2.1: Diagrammatic representation of Quasi-
Experimental Design 
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process. Three classes from the Science classes at Techiman Senior High School were 

purposively selected as the sample for this study. The students in that class were selected 

because  

 they had experienced one year of learning Biology as an elective subject and are 

so familiar with the many of the various concepts in the course 

 the students also have basic knowledge and learnt some concepts in 

Photosynthesis as a subject the previous term 

 had resource persons to help the researcher in conducting this study 

A purposive sampling on the other hand was also use to put the two classes into 

control and experimental group. A simple random sample is one in which each and every 

member of the population has an equal and independent chance of being selected 

(Fraenkel & Wallen, 2009). The control group i.e. form 1 – 3 Science classes experienced 

the traditional method of teaching whiles the experimental group i.e. form two Science 

two (2S2) class experienced the multi-media approach of teaching. 

Table 3.1: Class Sizes 

Gender Control group [Two 

Science one (2S1)] 

Experimental group 

[Two  Science two 

(2S2)] 

Male  25 27 

Female  12 8 

Total  37 35 

 

University of Education, Winneba http://ir.uew.edu.gh



49 
 

3.4 Instrumentation 

The main instrumentation used in data collection for this study was tests 

supported by an interview. The researcher also observed the students during instruction 

(lesson) as well.  

3.4.1 Tests 

A test serves as an instrument used to measure students‟/learners‟ performances in 

class. The tests used in this study were carefully selected from West African Senior 

Secondary School Certificate Examination (WASSSCE) past questions. The tests were 

the main instrument used for the data gathering. Pretest and Posttest were used to identify 

the problem, the poor performance of students‟ inability to answer Biology questions and 

also check the performances of students after the intervention was manipulated 

respectively. Again, series of normal class room tests were used during the intervention 

stage whilst a post- test exercise was used in the post intervention stage of the research. 

The pre-test and post-test were same in structure and content. They both consisted of only 

one section made of essay-type questions.  

 

3.4.2 Interview 

An interview is one instrument used to collect vital information about the 

students. When answers to a set of questions are solicited in person, the research is called 

an interview, Fraenkel & Wallen (2009). According to them, Interviews are conducted 

orally, and the answers to the questions are recorded by the researcher (or someone he or 

she has trained). An interview was organized for few students who were picked randomly 
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to answer questions in soliciting information concerning their attitude and performance in 

the study of Biology. 

3.4.3 Validity and Reliability of the Instruments 

A test is valid if and only if its results are appropriate and useful for making 

decisions and judgment about an aspect of students' achievement (Gronlund & Linn, 

1990). The items in the tests conducted were selected from past questions in accordance 

to the subject involved from the West African Senior School Certificate Examination 

(WASSCE) which is a standard test for West African countries who partake in this form 

of examination. The validity of the questions in the interview was ascertained by a senior 

lecturer at the University of Education, Winneba who has an enormous experience in 

research, assessment and evaluation. 

3.5 Data collection procedure 

Data of this study were collected in three stages. The first Stage involved data on 

the pre-intervention exercise. Before the implementation of the intervention, lessons on 

photosynthesis learnt by students in the previous term were revised, and at the end of the 

revision students' were made to answer essay-type questions in their work books. All 

questions were WASSCE past questions based on what was revised. The pre-test was 

given to both the control and experimental group. This pre-intervention exercise was 

marked and the data was collected. The second stage was the collection of data on the 

series of normal classroom tests during the intervention period. After the pre-intervention 

exercise, students were introduced to the intervention weekly tests. Students were made 

to understand that the weekly tests were to help them learn and improve their 
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understanding of that they were taught in the current term. Students were taught for six 

weeks and at the end of each week an essay-type test was administered to them. The tests 

were marked and the results were collected to check students‟ improvement in their 

performance. 

The final Stage involved the post-intervention test. After the last week, both the 

control and experimental groups were given a post-test which was the same questions 

used in the pre-test. The test was marked and the results collected for data analysis. The 

interviews were scheduled for the next day after the post-intervention test.  Ten students 

were randomly selected for the interview which lasted approximately eight minutes for 

each student.   

3.6 Data Analysis   

Creswell (2008:231-237) expressed that data analysis consist of “taking the data apart‟‟ 

to determine individuals response and “putting them together” and to summarize it 

Creswell stated that, analyzing and investigating data refers to taking up the response 

from respondents and drawing final conclusions about it, where conclusions could be 

clearly seen and explained to any reader, how the conclusions were arrived in words, to 

provide answers that benefit each research questions raised. 

This study employed both qualitative and quantitative methods of data analysis. 

Data from the pre-intervention test and the post-intervention test were analyzed 

quantitatively using the SPSS. An independent sampled t-test was used in analyzing the 

difference in performance between the two groups (control and experimental) and also 

the performance between male and female students. A paired sampled t-test was also 
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used to check difference in performance among only the control group and only the 

experimental group. The results from the interview were analyzed qualitatively and 

conclusions made from the response of students in both the control and experimental 

groups in the research. 
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CHAPTER FOUR 

DATA PRESENTATION, ANALYSIS AND DISCUSSION 

4.0 Introduction 

This chapter is a presentation, interview, analysis and discussion of the collected 

data. The raw scores of the collected data from students pre- and post-test were used for 

the analysis. The presentation, analysis and discussion of the result were done with 

respect to the three research questions posed to direct the study.   

4.1 Demographic Description of Respondents 

Age of Students 

The students‟ ages are presented in Table 1: 

Table 2.  Age of Students 

Age of respondents  Frequency  Percentage (%) 

15 15 5.6 

16 54 59.7 

17 36 34.7 

 

Majority of the students are 16 years of age representing 59.7%, 17 years of age recorded 

25 representing 34.7% while only 4 are 15 years representing 5.6%.  
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4.2 Gender of Students 

Table 3 : Gender of Students 

Gender  Frequency  Percentage (%) 

Males  52 72.2 

Females  20 27.8 

Total  72 100 

 

Figure 3: Graph showing the frequency and percentage of students according to gender. 

key :     Blue = Male students 

            Red =Female students 

            Yellow = Total  number of students 

The SHS two (2) science classes used for the study are male dominated class. Out of the 

total of 72 students, 52 (72.2%) are boys while only 20 (27.8%) are girls.  
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4.3 Analysis of test results with Respect to the Research Question one 

RQ 1:  What is the academic performance of students exposed to multi-media 

approach of teaching biology at Techiman Senior High School? 

This question sought to find out if the use of multi-media in teaching brought difference 

in students‟ achievement between their pre-test and post-test after learning 

photosynthesis. To determine whether the performance between students‟ scores in the 

pre-test and post-test were statistically significant, a paired sample t-test analysis was 

used to analyse the scores from the tests. 

Table 4.3 shows the comparison of the pre- and post-tests of the experimental 

group which experienced multi-media approach in teaching. The table gives the means of 

each of the tests (pre and post-test). The mean of the pre-test of the experimental group is 

16.97 whiles the post-test mean  is 34.06. This shows that there was an improvement in 

students‟ achievements in the post-test. To verify the difference in the academic 

performance, the significance (2-tailed) gave 0.000 meaning that there is a significant 

difference in the academic performance in the pre-and post-test of students who were 

exposed to multi-media approach in teaching biology.  

Table 4: Paired Sample t-test for Experimental Group 

 Mean N Std. 
Deviation 

Std. Error Mean df Sig. (2-tailed) 

Pre-test 16.97 35 5.118 .865 34 .000 

Post-test 34.06 35     

*p<0.05 significance (=0.05) 
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4.4 Analysis of test results with Respect to the Research Question two 

RQ 2: What is the academic performance of students exposed to traditional 

method of Teaching Biology at Techiman Senior High School? 

This question sought to find out if the use of traditional method in teaching brought 

difference in students‟ achievement between their pre-test and post-test after learning 

photosynthesis. To determine whether the performance between students‟ scores in the 

pre-test and post-test were statistically significant, a paired sample t-test analysis was 

used to analyse the scores from the tests. 

Table 5 shows the comparison of the pre- and post-tests of the control group thus the 

group which experienced traditional method in teaching. The table gives the means of 

each of the tests (pre and post-test). The mean of the pre-test of the control group gave 

15.89 whiles the post-test is 17.51. This shows that there was a small progress in 

students‟ academic performance in the post-test. To verify the difference in the academic 

performance, the significance (2-tailed) gave 0.000 meaning that there is a significant 

difference in the academic performance in the pre-and post-test of students who were 

exposed to traditional method in teaching biology. Although there is a significant 

difference in students‟ academic performance but it was not felt well like that of the 

experimental group. This could be due to the fact that the students have answered the 

questions before in the pre-test which influence their answers in the post-test. 
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Table 5: Paired Sample t-test for Control Group 

 Mean N Std. 

Deviation 

Std. Error 

Mean 

df Sig. (2-tailed) 

Pre-test 15.89 37 1.891 311 36 .000 

Post-test  17.51 37                   

*p<0.05 significance (=0.05) 

4.5 Analysis of test results with Respect to the Research Question three 

RQ 3: What is the difference in the academic performance of students exposed to 

multi-media approach of teaching and those exposed to the traditional method of teaching  

biology at Techiman Senior High School? 

This question wanted to find out the difference in students‟ academic performance 

between students exposed to multi-media approach of teaching (experimental group) and 

students exposed to traditional method of teaching (control group) after learning 

photosynthesis. To determine whether the performance between students‟ scores were 

statistically significant, an independent sample t-test analysis was used to analyse the 

scores from the tests. 

Table 6 is showing the overall comparison of students‟ post-tests in the group 

experimental and that of the control group.  The sig, (2-tailed) value is given by 0.000 

which is also the p-value in this study, it is set at 0.05, significance ( = 0.05). This 

shows that, there was a major difference in the post-test scores in comparing the post-test 

of the experimental group (i.e. the group exposed to multi-media approach) and the post-
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test of the control group (i.e. the group exposed to traditional method of teaching). In 

other words students in the experimental group had more understanding in the concepts 

taught since there were audio and visual media used in the teaching of photosynthesis 

compared to students who were stack with their imagination on the same subject which 

was more abstract in nature. 

Table 6: Independent Sample t-test for Experimental and Control Group 

 F Sig. t df Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

Experimental*Control 17.345 .000 12.179 70 .000 16.544 1.358 

*p<0.05 significance (=0.05) 

 

4.4 Results from interview 

Interviews were organized for ten students to find out some of the reasons to their 

performance and attitude towards biology lessons.  

The first item in the interview asked the question, did you like the learning of biology 

before the intervention, if yes, why? If no why? 

Two students said yes they understand lessons taught with traditional method of 

teaching but eight of them said no. before the intervention of the multi-media approach of 

tuition lessons were very abstract which could not be related to anything in the 

environment. The second item asked, what teaching and learning materials did your 

biology teacher use in his teaching? 
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Seven students said, their teacher does not use any teaching aid.  

Three students mentioned that  their biology teacher  normally call one of them to front 

and use him/her to illustrate the part of the body he intend to use in teaching. 

This suggests that teaching and learning materials like chart, audio visuals like 

computers are not used in teaching. It also indicated that students may not comprehend 

most of the biological concepts, especially photosynthesis.  

The third question in the interview was, did you like the learning of biology after the 

intervention of multi-media approach of teaching? If yes, why? If no why? 

All the students answered in affirmative yes, this is because students understand 

the biological concepts taught with multi-media teaching and learning materials like 

projectors, computers and other audio visual through computer stimulations. 

4.5 Discussion 

The multi-media approach was the intervention for the students in the 

experimental group. From the paired t-test analysis, it is shown that there was difference 

in students‟ academic performance between the control and experimental group. This is 

similar to the findings carried out by (Cheng, Cheng, & Chen, 2012). 

Taking research question two into consideration, there was significant difference 

between the experimental group and control group in terms of academic performance in 

biological concepts. This is because the control group have already been given the 

platform to answer the questions in the pre-test which were the same in the post-test. 

Traditional method of teaching gives little or no platform for students understanding of 
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biological concepts being taught in any of the educational levels and do not facilitate 

project-based work, enabling students to collaborate in the expiration of related learning 

content. 

Question three showed that students exposed to the multi-media achieved higher 

academic performance than those exposed to traditional method of teaching. The results 

concurred with the findings of Okwo and Asadu (2002), who reported that three media 

(video, audio + picture, and audio) were found to be equally effective with no significant 

difference effect among the means when used for teaching physics. This also agrees with 

Nusir, Alsmadi, Al-Kabi and Sharadgah (2012) that, the computer animation learning 

courseware had positive effects on students‟ academic performance and achievement 

level (high and low) and their learning styles.  
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS  

 

 5.0 Introduction 

This chapter focuses on the summary of the findings, conclusion and 

recommendations based on the findings of the study. The research was undertaken to find 

out some problems associated with the teaching and learning of Biology in Senior High 

Schools and also ascertain whether it is taught at all. It was also to find out when its 

teaching is actually started and find out whether the delay in its teaching at the SHS is the 

course of poor performance among students in the SSS. The research was again to throw 

light on the situation in SHS on the teaching of Biology using multi-media approach to 

enhance Biology lessons. Besides, the researcher undertook the research so that the 

findings of the research would be used to suggest means of solving some, if not all, the 

problems and also recommend other scholars to do further research into the subject. 

5.1 Summary of Major Findings 

The study sought to find out the effects of multi-media approach of teaching in 

Techiman Senior High School. The study used the quasi-experimental design where two 

form two science classes were put into two groups (control and experimental). Students 

in the experimental group were exposed to multi-media approach in teaching whiles those 

in the control group were exposed to traditional method of teaching. Students in the two 

groups were given pre-tests before the two intervention were introduced to the two 

groups. The test was marked and the results collected for further analysis. Students were 

then taken through biology lessons for six weeks and at the end of each lesson students 
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solved some essay questions related to what is being taught. At the end of the sixth week 

students in both groups were given post-test to answer and after they  were collected, 

marked and recorded for further analysis. Ten students were then selected, five from each 

group to participate in an interview schedule to find out some of the factors contributing 

to their academic performance and their attitude towards the learning of biology. A paired 

t-test was used to analyse the difference in academic performance in each of the groups 

and an independent t-test was used to analyse the post-test results for control and 

experimental group.  

The analysis showed that there was a significant difference in performance in the 

group which was exposed to multi-media approach in teaching between their pre- and 

post-test. Also there was a significant difference in the performance of the group exposed 

to traditional method of teaching but in comparing the means the difference was small 

between their pre- and post-test. Finally, students post-test in the experimental group was 

compared to students post-test in the control group, and it showed that there was a 

significant difference in their academic performance. 

5.2 Conclusion  

This paper has examined the multimedia, theoretical framework for designing 

effective multimedia for Teaching Biology at secondary school level and relevant studies 

on modes of multi-media. It is the view of the researcher that there is still a wide gap to 

be bridged in the area of teaching and learning of science concepts. The innovative 

technology using multi-media approach seems to be the answer and the bridge. From the 

study carried out at the Techiman Senior High School findings seems to suggest that 

University of Education, Winneba http://ir.uew.edu.gh



63 
 

multi-media approach is useful in enhancing the understanding of biology concepts. The 

concurrent use of multi-media instructional interface is more effective in teaching 

biological concepts than traditional method of teaching. 

5.3 Recommendation  

  The following recommendations have been made to help improve the teaching 

and learning of Biology in the Senior Secondary Schools. In the opinion of the researcher 

when students enter SSS one they must immediately be taken through explicitly, the the 

multi-media approach.  It is believed that this will enable students to perceive practical 

approach, which they have not perceived in J.S.S. A good knowledge of conversational 

skills will enhance students‟ ability to perform better in other skills. 

It is also recommended that during the tests and examinations, students be 

examined on using multimedia approach to answer Biology questions. This would urge 

students on to take Biology lessons seriously. Teachers must not be so fossilized in their 

method of teaching but they should try to explore other teaching methods and use as 

many as they can employ to eradicate monotony during Biology lessons. Teachers of 

Biology must be very resourceful. They must use lots of activities and experiments in 

learning activities to make their Biology lessons interesting.  

Multi-media approach provides a very good source of experiment during Biology 

practical for students. Teachers should assign students to solve some Biology problems 

by using Multi-media devices.  
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On the issue of inadequate teaching aids and Specimen, school authorities should 

liase with the Parent Teacher Association and other benevolent organizations to help 

them acquire aids like tape recorders. Authorities should also provide some specimen on 

Biology topics to be used for practical lessons. 

There may be several other methods which could be employed in order to solve 

the problems associated with the teaching of Biology which are not mentioned in these 

recommendations. There may be lot of alternative suggestions that further research in the 

area of Biology would reveal. It is therefore expected that other scholars who are 

interested in the improvement of learning and teaching of Biology in the SSS would 

delve deeper into the subject, looking at some of the suggested areas for further research 

below;  

(1). The effects of abstract teaching influences students Biology knowledge.  

(2). Analysis of students‟ Biology errors.  

(3). How motivation and constant practice influence good performance in Biology 

practicals. 

(4). How lack of or adequate supply of teaching and learning materials help students in 

their Biology lessons.   

5.4 Suggestion for further Studies. 

In spite of the modest gains by the study, a few students still encountering some 

basic problems which mitigating their academic performances that need suggestions.  
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1. This research work should be conducted in another Senior High School(s) 

by another researcher with respect to assist students who encounter this 

subject.  

2. The school authorities should create proper school environment and 

convenient learning situations in order to use the proper concrete habits 

for proper learning and teaching. 

3. Parents and guardians should assist their wards by providing them the 

basic educational specimen. 

4. Government should provide adequate learning and teaching materials 

which including other logistics for proper running of the school, 

especially, Biology specimen or materials. 

 

 

 

 

 

 

 

 

 

University of Education, Winneba http://ir.uew.edu.gh



66 
 

REFERENCES 

Abdullah, S., & Abbas, M. (2006). The Effects of Inquiry- Based Computer 
 Simulation with Cooperative Learning on Scientific Thinking and 
 Conceptual Understanding. Malaysian Online Journal of  Instructional 
 Technology (MOJIT), Retrieved May 28, 2010 from: http://ppp.jj 

.usm.my/mojit/articles/pdf/0806/01 -0106-Sopiah 
USM- fmal.pdf 

Abimbola, I. O. (1998). Teachers' Perceptions of Important and Difficult 
 Biology Contents. Journal of Functional Education, 10-21.  

Astleitner, H., & Wiesner, C. (2004). An integrated model of multimedia learning  and 
motivation. Journal of Educational Multimedia and Hypermedia, 3-21. 

Ajaja, O. P. & Eravwoke, O. U. (2010). Effects of Cooperative Learning 
 Strategy on Junior Secondary School Students Achievement in 
 Integrated Science. University of Benin, Benin City, Nigeria. 
 Electronic Journal of Science Education, 1-18. Retrieved  March 29, 

2010. .From http://ejse.southwestern.edu 

Akour, M. A. A. (2006). The effects of computer-assisted instruction on 
 Jordanian college students' achievements in an introductory 
 computer science course. Electronic Journal for the Integration of 

Technology in Education, 17 - 24. Retrieved May 10, 2011. From 
http://ejite.isu.edu/Volume5/Akour.pdf. 

 

Akpan, J. P. (1999). The effect of a prior dissection simulation on middle  school 
students' dissection performance and understanding of the anatomy and 
morphology of the frog. Journal of Science Education and Technology, 
107-121. 

Akpan, J. P. (2001). Issues associated with Inserting computer  
 simulations into Biology instruction: A Review of the Literature. 
 Electronic Journal of Science Education, Retrieved May 10, 2011. 

From http://unr.edu/ homepage/ crowther/ ejse/ejsev 5n3. html  

 

Anderson, C. W., Sheldon, T. H., & Dubay, J. (1990). The Effects of Instruction  on 
Collage Nonmajors' Concepts of Respiration and Photosynthesis.  Journal of 
Research in Science Teaching. pp. 761-776. 

Ary, D., Lucy, C. J. & Asghar, R. (2002). Introduction to Educational  Research. 
New York: Wadsworth Group Press. 

University of Education, Winneba http://ir.uew.edu.gh

http://ppp.jj/
http://ejse.southwestern.edu/
http://ejite.isu.edu/Volume5/Akour.pdf
http://unr.edu/%20homepage/%20crowther/%20ejse/ejsev%205n3.%20html


67 
 

Aslan Efe, H., Oral, B., Efe, R. & Óner Sunkur, M. (2011). The Effects of  Teaching 
Photosynthesis Unit with Computer Simulation Supported  Co- Operative 
Learning on Retention and Student Attitude To Biology.  Necatibey Faculty of 
Education Electronic Journal of Science and  Mathematics Education. Pp313-329. 

Barnea, N., & Dori, Y. J. (1999). High-school chemistry students' 
performance  and gender differences in a computerized molecular modelling 
learning environment. Journal of Science Education and Technology, 257-
271. 

Barron, A. E. & Orwig, G. W. (1997). New technologies for education: a  beginner's 
guide, (3rd Ed). Englewood, CO: Libraries Unlimited, Inc.  

Bayrak, C. (2008). Effects of Computer Simulations Programmes on University 
Students' Achievements in Physics. TOJDE: Turkish Online Journal of 
Distance Education: 1302-6488: 9; 4 (3). 

Bonwell, C. C. & Eison, J. A. (1991). Active learning: Creating excitement in the 
classroom. ASHE-ERIC Higher Education Report No. 1.  Washington D.C.: 
The George Washington University, School of Education and Human 
Development. 

Borich, G. D. (2004). Effective teaching method. (5th ed.), New Jersey: Pearson 
Merrill Prentice Hall. 

Brown-Acquaye, H. A. (2005). Science for Development: Failure in Ghana: 
 African Journal of Educational Studies in Mathematics and Sciences, 11-30. 

Burns, N., & Grove, S. (1993). The practice of nursing research: conduct, critique 
 and utilization (2nd ed.). Philadelphia, Pennsylvania: W. B. Sunders. 

Cavalier, J.C. & Klein, J. D. (1998). Effects of cooperative versus individual 
 learning and orienting activities during computer-based instruction. 
 Educational Technology Research and Development, 5-17. 

Akpan, J. P., & Andre, T. (1999). The effect of a prior dissection simulation on middle 
school students' dissection performance and understanding of the anatomy and 
morphology of the frog. Journal of Science Education  and Technology, 8, 107-121. 
Retrieved December 10, 2003. From  http://ipsapp008.kluweronline .com/content/ 
getfile/4947/l/2/fulltext.pdf 

Akpan, J. P., & Andre, T. (2000). Using a computer simulation before dissection to help 
 student learn anatomy. Journal of Computers in Mathematics and Science  Teaching,  

297- 300. 
Anamuah-Mensah & Asabere-Ameyaw, A. (2004). The fusion of modern and indigenous 
 science and technology: How should it be done? African journal of Educational studies 
 in mathematics and science, 63-75.  

University of Education, Winneba http://ir.uew.edu.gh



68 
 

Cepni, S., Ta§, E. & Kose, S. (2006). The Effects of Computer-Assisted  Material on 
Students' Cognitive Levels, Misconceptions and Attitudes  towards Science. 
Computers & Education, 192-205. 

Chang, K. E., Sung, Y. T. & Chen, S. F. (2001). Learning through computer-
 based  concept mapping with scaffolding aid. Journal of Computer 

Assisted Learning,  21-33 

Chang, C.Y. (2004). Could a laptop computer plus the liquid crystal display 
 projector amount to improved multimedia geoscience instruction? Journal 
 of Computer  Assisted Learning: 4-10. 
 

 Cheng, Y., Cheng, J., & Chen, D. (2012). The Effect of Multimedia Computer 
 Assisted Instruction and Learning Style on Learning Achievement. WSEAS 
 Transactions on Information Science and Applications, 24-35. 

 
Choi, B. S. & Gennaro, E. (1987). The effectiveness of using computer simulated 
 experiments on junior high students' understanding of the volume  displacement 
 concept. Journal of Research in Science Teaching, 539- 552. 

Cholmsky, P. (2003). Why gizmos work: Empirical evidence for the instructional 
 effectiveness of Explore Learning's interactive content (Report). 
 Charlottesville, VA: Explore Learning. 

 
Cohen, L., Manion, L. & Morrison, K. (2008). Research Methods in Education.   

New York: Routledge. 

Coleman, F. (1998). Using the body electronic: Students use computer simulations to 
enhance their understanding of human physiology. Learning and Leading with 
Technology, 18-21. 

Cooper, J. & Mueckk, R. (1990). Student involvement in learning: Cooperative 
 learning and college instruction. Journal on Excellence in College  Teaching,  

68-76. 

Creswell, J. W. (2008). Educational Research: Planning, Conducting and  Evaluating 
Qualitative and Quantitative Research. New Jersey: Pearson Education Inc., 
Upper Saddle River. 

 
Crooks, S. M. & Klein, J. D. (1998). Effects of cooperative and individual  learning 

during learner-controlled computer-based instruction. Journal of Experimental 
Education, 223-245. 

Danmole, B. T. (1998). The influence of teacher preparation and use of  instructional 
 materials on primary school pupils' performance in 

integrated science. Ilorin Journal of Education, 56 - 64. 

University of Education, Winneba http://ir.uew.edu.gh



69 
 

De Jong, T. & Van Zoolinqen, W.R. (1998). Scientific Discovery Learning with 
Computer Simulations of Conceptual Domain. Review of Education Research, 
179 – 201. 

Dwyer, W.M. & Lopez, V.E. (2001). Simulations in the Learning Cycle: A case 
study Involving Exploring the Nardoo. National Educational Computing 
Conference, Building on the Future. Chicago: IL Publications. 

Finley, F. N., Steward, J. & Yarroch, W. L. (1982).Teachers perceptions of 
 important and difficult science. Science Education, 531-538. 

Fraenkel, J. R., & Wallen, N. E. (2009). How to design and evaluate research in 
 education (7th ed.). New York, NY: McGraw-Hill. 

Gronlund, N. E., & Linn, R. L. (1990). Measurement and evaluation in teaching  (6th 
ed.). New York: Macmillan. 

Gredler, M. (1996). Educational Games and Simulation: A teaching in Research 
of a Paradigm.  New York: Macmillan 

Hativa, N. & Becker. H. J. (1994). Integrated Learning Systems: Problems 
 and Potential Benefits. International Journal of Educational 
 Research,113- 119. 

Heffner, C. L. (March 11, 2004). Quasi-Experimental Designs. In Research 
 Methods, ch. 5. Retrieved from http:// allpsych.com/research 
 methods/experimentaldesign.html 

Hogarth, S., Bennett, J., Lubben, F., Campbell, B. & Robinson, A. (2006). ICT in 
Science Teaching. Technical Report. London: EPPI-Centre, Social 
Science Research Unit. Institute of Education, University of London. 

Howse, M. A. (1998). Student ecosystems problem solving using computer 
 simulation. Washington D.C.: Office of Educational Research and  Improvement. 

(ERIC Document Reproduction Service No. ED419679). 

Huppert, J., Lomask, S. M. & Lazarowitz, R. (2002). Computer simulations in  the 
high school: Students' cognitive stages, science process skills and  academic 
achievement in microbiology. International Journal of Science  Education, 
803-821. 

Johnson, D. W. & Johnson, R. (1978). Cooperative, competitive, and 
 individualistic learning. Journal of Research and Development in Education, 

3-15. 

Johnson, D. W. & Johnson, R. T. (1985). Classroom conflict: Controversy 
 versus debate in learning groups. American Education Research 

journal, 237-256. 

University of Education, Winneba http://ir.uew.edu.gh



70 
 

Johnson, D. W. & Johnson, R. T. (1999). Making Cooperative Learning Work. 
 Theory into Practice, 67. 

Johnson, D. W., Johnson, R. T., & Holubec, E. J. (1993). Cooperation in the 
 Classroom (6th Ed.). Edina, MN: Interaction Book Company. 

Johnstone, A. H. & Mahmoud, N. A. (1980). Isolating Topics of High  Perceived 
Difficulty in School Biology. Journal of Biological  Education. 
163 - 166. 

Kiboss, J., Wekesa, E. & Ndirangu, M (2006).  Improving Students’ 
Understanding and Perception of Cell Theory in School Biology Using a 
Computer-Based Instruction Simulation Program. Journal of Educational 
Multimedia and Hypermedia, 397 – 410. 

 
Lavrillard, D. (1993). Rethinking University Education: a framework for 

effective use of Educational Technology, Routledge. New York: 
 International  Universities Press. 
 
Lev Vygostsky. (1978). Mind and Society. Cambridge, MA: Harvard 

University Press. 

Light and Mevarech, Z.R. (1992). Cooperative Learning with Computers: An 
Introduction to Learning and Instruction, 155-159. 

Lindgren, R. & Schwartz, D.L. (2009). Spatial Learning and Computer 
Simulations in Science: International Journal of Science Education, 
 419 – 438. 

Millis, B. J. & Cotell, J. P. (1998). Cooperative Learning for Higher Education 
Faculty. Phoenix, AZ American Council on Education: Oryx Press 

Miller, L.M. & Castellation, J. (1996). Use of Technology for Science and 

Mathematics Collaborative Learning. School Science and Mathematics, 58 -
62. 

Newberry, S. (1999). Cooperative learning or individualized instruction:  Which is 
best for computer-based instruction of the adult learner?  University of 
South  Florida: Tampa. 

Novak, J. D. & Mosunda, D. (1991). A twelve-year longitudinal study of  science c
 oncept learning. Americana Research Journal. 117 - 153. 

Nusir, S., Alsmadi, I., Al-Kabi, M., & Sharadgah, F. (2012). Studying The Impact of  
using Multimedia Interactive Programs at Children Ability to Learn Basic Math 
Skills. Acta Didactica Napocensia, 17-32. 

University of Education, Winneba http://ir.uew.edu.gh



71 
 

Okeke, E. A. & Ochuba, C. V. (1986). The Level of Understanding of Selected 
 Ecology Concept among Nigerian School Certificates. Journal of the 
 Science Teachers Association of Nigeria, 6-102. 

Okoro, C. A. & EtukudoU. E. (2011). CAI versus Entrinsic Motivation Based 
Traditional method: Its’s effect on female genders’ performance in Chemistry, a 
paper presented at 42nd STAN Conference in Ilorin, 2 – 5. 

Okwo, F. A., & Asadu, C. O. (2002). Comparative effect of three modes of 
 mediated instruction on secondary school students achievement in physics. 
 International  Journal of Arts and Technology Education, 137-144. 

Owusu, K. A., Monney, K. A., Appiah, J. Y. & Wilmot, E. M. (2009). Effects of 
 Computer-Assisted Instruction on Performance of Senior High School 
 Biology Students in Ghana. Journal of Computers and Education, 904-910. 

Parveen, Q., Mahmood, T., Mahmood, A. & Arif, M. (2011). Effect of 
 Cooperative  Learning on Academic Achievement of 8th Grade  Students in 

the Subject of  Social Studies. International Journal of Academic Research,  
1- 5. 

. 

Phillips, T. & Moss, G. D. (1993). Can computer assisted instruction biology 
 packages be used to replace teacher? Journal of Biological Education, 
 213-215. 

Piaget, J. (1952). The origins of intelligence in children. New York: 
 International  Universities Press. 
 

Piaget, J. (1954). The Construction of Reality in the Child. New York: Basic 
 Books. (Original French education, 1937). 

 
Rutherford, J.F. (1985). Lessons from five countries. In M.S. Klein & J.F.  Rutherford 
 (Eds.). Science Education in global perspectives: lessons from five 

countries.Pg.207-231 Boulder, Colo. Westview Press. 
 
Sahin, S. (2006). Computer Simulations in Science Education: Implications for 

Distance Education – TOJDE, 1 -15. 
 
Sert Cibik, A., Diken, E.A & Darcin, E.S (2008). The effect of group  works and 
 demonstrative experiments  based on conceptual change approach: 
 photosynthesis and respiration: Asia-pacific forum on science learning and 

teaching , 1-22. 
 
Shuell, J., & Farber, S. L. (2001). Students’ perceptions of technology use in college 
courses. Journal of Educational Computing Research, 119-138. 

University of Education, Winneba http://ir.uew.edu.gh



72 
 

 

Spencer, D.J. (2004). Engagement with Mathematics Courseware in Traditional 
and Online Learning Environments: Relationship to Motivation Achievement, 
Gender and Gender Orientation. Unpublished Ph; D Dissertation of Emory 
University. Retrived May 17, 2011. From http:// www. des. emory. edu/mfp/ 
Spence Dissertation 2004. 

Stahl, R. & Vansickel, R. (1992). Cooperative Learning as effective Social Study 
within the Social Studies Classroom: Introduction and Invitation. Washington 
DC: National Council for the Social Studies. 

Stieff, M. & Wilenskyl, U. (2003). Connected Chemistry In Cooperating 
Interactive Simulation into the Chemistry Classroom. Journal of Science 
Education and Technology, 280 – 302.  

Strauss, R, & Kenzie, M.B. (1994). Student Achievement and Attitudes in a Pilot 
Study Comparing and Interactive Video Disk Simulation to Conventional 
Dissection. The American Biology Teacher, 398 -402. 

Thomas, R. & Hooper, E. (1991). Simulations: An opportunity wa are Missing. 
Journal of Research on Computing in Education, 297 – 513. 

 

 

Thomas, R.C, & Milligan, C.D. (2004). Putting Teachers in the Loop: Tools for 
Creating and Customizing Simulations. Journal of Interative Media in Education 
( Designing and Developing for the Desciplines of Special Issue). Retrieved 
January 20, 2010.  From http://www.jine . open.ac.uk 2004. 

 

Thompson, A., Simonson, M. & Hargrave, C. (1996). Educational  technology: A 
review of the research, 2nd ed. Washington, DC: Association for 
Educational Communications and Technology. 

Trucano, M. (2005). Knowledge Maps: ICTs in Education. Washington, DC:  
 Info Dev/ World Bank. 

 
 
Trundle, K. C. & Bell, R. L. (2010). The use of a computer simulation to  promote 

conceptual change: A quasi-experimental study. Computers and Education, 
1078-1088. DOl: 10.1016/j .compedu.2009.10.012 
 

University of Education, Winneba http://ir.uew.edu.gh



73 
 

Udousoro, V. J. (2000). The relative effectiveness of computer and text-assisted 
 programme instruction on students' learning outcomes in mathematics. 
 Unpublished Ph.D. Thesis of the University of Ibadan. 

 
United Nations Economic Commission for Europe [UNECE]. (2000). Terminology on 

Statistical Metadata. Conference of European Statisticians  Statistical Standards
 and Studies. Geneva: UNECE. 

Vermette, P., Harper, L., & DiMillo, S. (2004). Cooperative & collaborative 
 learning...with 4-8 year olds: how does research support teachers'  practice? 

Journal of Instructional Psychology, 130. 

Von Glasersfeld, E. (1981). The concepts of adaptation and viability in a  radical 
constructivist theory of knowledge. Siegel, I, Golinkoff, R., & Brodzinsky, 
D. (Eds.). New Directions in Piagetian Theory and Their Applications in 
Education, (pp 89-95). Hillsdale, New Jersey: Erlbaum. 

WAEC (2006). WAEC Chief Examiners' Report. Accra: WAEC Press Ltd.  

WAEC (2010).Teaching syllabus for integrated science for Senior High  Schools 
1-3 page xiv. Accra: WAEC Press Ltd. 

 

Wertsch, J. V. (1997). Vygotsky and the formation of the mind. Cambridge. 
Harvard University Press 

White, B. & Frederiksen, J. (2000). Technological tools and instructional  approaches 
 for making scientific inquiry accessible to all, in M.  Jacobson and R. Kozma 

(Eds.), Innovations in. 
 

Webster, M. (1985). Webster`s nith new college dictionary. Meriam: Webster Inc. 

Yarbrough, D. N. (2001). A comparative analysis of student satisfaction and 
 learning in a  computer-assisted environment versus a lecture environment. 
 Journal on Excellence in College Teaching,  129-147. 

Yussif, M. O. & Afolabi, A. O. (2010). Effects of ComputerAssisted Instruction 
 (CAI) on Secondary School Students’ Performance in Biology. TOJET: The 
Turkish Online Journal of Educational Technology, 1 – 8. 

 
Zietsman, A.I. & Hewson, P.W. (1986). Effects of Instruction Using 

  MicroComputerSimulations and Conceptual Change Strategies on Science   
Learning. Journal of Research in Science, 27 – 39. 

 

 

University of Education, Winneba http://ir.uew.edu.gh



74 
 

APPENDIX 1 

WEEK ENDING: 16TH MARCH, 2014 

 

DAY / 
DURATION 

TOPIC / 

 SUB – TOPIC 

ASPECT 

 

OBJECTIVE /  

R. P. K 

 

TEACHER – 
LEARNERS 
ACTIVITIES  

TEACHING 
LEARNING 
MATERIALS 

 

CORE 
POINTS 

 

EVALUATION 
AND 
REMARKS 

 

Thursday 

15th  March 

2014 

 

 80 minutes  

photosynthesis By the end of the 

lesson, students will 

be able to: 

1. Define 

photosynthesis  

2. Identify the 

structure and 

adaptation of 

leaf for 

photosynthesis 

3. Explain the 

conditions that 

effect the rate 

of 

photosynthesis 

and the 

biochemical 

nature of 

photosynthesis 

TLM‟s:  computer, 

projector, leaves of 

plants, variegated 

leaves, alcohol 

 

TEACHER 

LEARNER 

ACTIVITIES(TLA) 

1. Teacher will 

use students 

previous 

knowledge 

by asking 

them to 

mention 

some 

functions of 

leaves to the 

 

 

 

 

 

 

 

 

Skill of 

communication 

 

 

 

1. How does the 

structure of a 

leaf adapts to 

its 

photosynthesis 

2. How would 

you 

demonstrate 

that 

chlorophyll is 

essential for 

photosynthesis 

3. State the 

importance of 

photosynthesis 

to life in 

general 
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R. P. K 

students can identify 

the leaves of plants in 

their community 

plant 

2. Students 

response: 

green leaves 

contain 

chlorophyll 

which helps 

plants to 

prepare their 

food through 

photosynthesi

s 

3. Teacher 

guide 

students to 

mention 

some of the 

adaptation of 

the leaf to 

receive 

sunlight 

4. Students gave 

some 

adaptations 

like broad 

leaves, in 

addition to 

ability to 

obtain water, 

mineral salts, 

and sunlight 

 

 

Understanding 

 

 

 

 

 

 

 

 

 

 

Instructional 

skills 
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energy 

5. Teacher 

discuss with 

students 

factors that 

affect the rate 

of 

photosynthesi

s 

6. Students 

response: 

these include 

sunlight 

energy, 

temperature, 

carbon (iv) 

oxide, 

concentration 

gradient, 

chlorophyll, 

water and 

pollutants. 

 

7. Teacher 

discuss with 

students that 

photosyn-

thesis is a 

complex 

chemical 

reaction and 
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SUBJECT: ELECTIVE BIOLOGY 
 

REFERENCE: The Teaching Syllabus of Biology Page 14 
 

 

 

 

 

 

 

 

 

 

 

 

this reaction 

proceed on 

two stages, 

light reaction 

stage (light 

stage) and the 

dark stage. 
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APPENDIX 2 

PRETEST 
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APPENDIX 3 

POST TEST 
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