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ABSTRACT 

The purpose of this study was to teach students with the guided discovery strategies to 
enhance their academic performance in biology. The study used guided discovery 
strategies as intervention to improve the academic performance of biology students at 
St. Margaret Mary Senior High School in the Greater Accra Region of Ghana. The 
study employed a quasi-experimental research design. The researcher did biology 
practical on two selected topics, experiment to show that osmosis occurs in a living 
tissue, and experiment to show the percentage of air in different types of soil. An 
intact class of 63 form one science students constituted the sample. Data were 
collected using test items, questionnaire and interview. Data collected from the study 
was analysed both quantitatively and qualitatively. The findings of the study showed 
that the academic performance of the experimental group, that is, students taught 
using the guided discovery performed better than those in the control group. This is an 
indication that students taught guided discovery method performed significantly better 
than those taught with the traditional method. The performance of students improved 
after the treatment. The implications for teaching and learning are that, guided 
discovery strategies make science classroom more realistic as students are actively 
involved. Students also learn to be responsible for their learning.  
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CHAPTER ONE 

INTRODUCTION 

1.0 Overview 

This chapter discusses the background to the study, statement of the problem, purpose 

of the study, objectives, and research questions. Furthermore, the chapter looks at the 

significance of the study, limitations, delimitations and organisation of the study. 

1.1Background to the Study 

Biology is offered in all senior high schools and it attracts the greatest number of both 

science-oriented and general arts students. Biology is a practical based subject, which 

equips students with concepts and skills that are useful in solving the day to day 

problems of life. The study of biology aims at providing the learner with necessary 

knowledge with which to control or change the environment for the benefit of an 

individual, family or community. In general, the importance of biology to humanity 

can be outlined as follows: 

• The learning of Biology helps us to know how to use natural resources more 

efficiently in industry e. g in bio-technology, food production, building and 

textile and paper industries. 

• The learning of biology helps us to understand changes in the environment and 

the factors affecting these changes, in order to know how human needs are 

influenced. 

• The learning of biology is important in helping humankind to find effective 

ways of preventing, treating and curing diseases and home management 

techniques e.g better methods of food preservation, efficient food preparation, 

and care of the family. 
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• The learning of biology is important in helping the improvement of 

agricultural yields through scientific innovations. 

 However, it is a common practice that most students choose biology either as one of 

the science subjects they offer or as the only science subject. Most of these students 

choose biology not because they have interest in biology but because they see it as the 

easiest science subject when compared with chemistry or physics. For this reason, 

they perform poorly in biology examinations. A close look at 2015 -2019 SSCE 

results confirms that students` performance has been very poor generally and 

particularly in biology practical , failure is a great problem as it affects the students 

achievement. 

 In spite of the importance and usefulness attached to biology, students have 

reportedly achieved poorly in public examinations in biology. The chief examiner’s 

reports (WAEC, 2012-2021) show that students’ achievement in Senior School 

Certificate Examination (SSCE) May/June in Biology has not been encouraging. The 

percentage of passes for some years are not good enough especially for candidates 

that want to study biological sciences and biology based courses. The need for 

designing instructions that promote better understanding of scientific concepts is very 

important to the development of science education (NRC, 2000). The performance of 

students in Biology is a result of poor and ineffective instructional skills and 

methodologies by Biology teachers. In view of these, teaching of biology requires that 

biology teachers at the senior secondary school level should have a sound knowledge 

of the appropriate method of teaching biology as this will improve Students’ 

achievement. One of the challenges in teaching is to create experiences that will 

involve students and support their own thinking, explanation, evaluation, 

communication, and application of the scientific models needed to make sense of 
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these experiences (Afolabi  &  Akinbobola 2009). According to NRC (2000), the need 

to design instructions that promote better understanding of scientific concepts.  

This  research in science education has discovered better methods of teaching science 

that are not only superior to the traditional method but also have the potential to 

promote achievement and retention of what is learned and also inculcate positive 

scientific attitudes in students. Various studies on methodology of science teaching 

such as inquiry, discovery and process approach have shown that students learn more 

from science lesson by doing rather than mere observation. The Researcher’s 

interactions with some senior high school science students revealed that students 

over- depend on teachers for information. Most of the students do not participate in 

science lessons actively and as such cannot comprehend scientific concepts. They are 

forced to participate in the lessons for the sake of examinations. In teaching towards 

understanding of major concepts in biology and achieving conceptual change in 

students learning outcome, it is first necessary to understand student`s prior 

knowledge, examine it and then provide opportunities for old and new ideas to be 

used.  

 This calls for better instructional methods such as guided discovery strategies. 

Guided discovery (GD) method of teaching involves guiding students to seek 

information. Teachers serve as facilitators of learning in which students are 

encouraged to be responsible, autonomous and construct their own understanding of 

scientific concepts. Guided discovery approaches allow students to become 

independent thinkers and are ready to accept responsibilities. Nwagbo (2006) points 

out that if learners are allowed to discover relationships and solutions to problems and 

make their own conclusions then, they are better prepared to make wider application 
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of the materials learned. Guided discovery strategies has positive impact on students’ 

learning outcomes in that it provide students’ with investigative and reflective skills 

that could be applied in other subject areas, build on student prior knowledge and 

experience, encourage independent learning, enhance students mental efficiency and 

help them to overcome obstacles, thereby gaining knowledge by themselves. In 

addition guided discovery strategy provides for individual differences as well as 

makes the process of learning to be self-sequenced, goal directed, pace self-

determined, build initiative, confidence, imagination and creative abilities of students. 

From the above, the Researcher concluded that guided discovery learning strategies 

equip students with skills that with enable those to be independent, creative and 

lifelong learners needed to copy with modern trend of education. 

1.2 Statement of the Problem 

Teaching is a constantly evolving practice where research is being performed to find 

the best practices. For the past eight years, the researcher has been a biology teacher 

at the senior high school and has observed that biology practical lessons are not 

carried out in most schools (Serwaa-Ampaafo 2017). The teaching of biology in 

senior high schools generally appears to be through lectures, note-taking, chalkboard 

illustrations and other teacher-centred methods. These methods do not actively 

involve the students in problem solving processes as they are predominantly passive. 

It therefore appears to inhibit the development of students` intuition, initiative, 

imagination and creative abilities. This leads to poor achievement in practical biology 

in schools. This was supported by the West Africa Examination Council Chief 

Examiners Annual Report from 2017 to 2021. A close look at the 2015- 2020 results 

records confirms that students performers has been very poor generally and 

particularly in biology practical. 
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This could be attributed to lack of well-equipped laboratories in some schools, 

inadequate funds to buy things and specimen for biology practical and lack of 

qualified biology teachers. Serwaa-Ampaafo (2017) conducted a research on students` 

performance in practical test and reported that majority of the elective biology 

students performed poorly in biology practical test. This is because practical biology 

lesson in a typical Ghanaian classroom is dominated with lecture style of talk and 

chalk method that has not changed for decades. This teaching method has led to 

abstractness which makes the students less active and engages them in memorisation. 

Practical experience in any science subject is crucial for the real understanding of 

principles and applications of knowledge. Due to several constraining factors ranging 

from facilities to teachers and learners characteristics and effort, the required practical 

experiences are not usually possible in most schools. There is a Chinese proverb 

which states that, I hear I forget, I see I remember, I do I understand”. This applies to 

our situation in Ghana where biology lessons are taught in abstract; students only 

listen to their teachers but do no practice. 

 Also, Tordzro, Asamoah and Ofori (2021) conducted a research and their findings of 

the study revealed that 5% of the students from well -endowed schools, as against 

40.5% of those from less -endowed schools, indicated that they had poor attitudes 

towards Biology practical lessons.  It was also reported that practical lessons in 

Biology, in both well-endowed and less- endowed Senior High Schools were greatly 

impeded by lack of proper laboratory, lack of laboratory assistants /technicians and 

inadequacy of practical equipment and materials for practical work.  

Biology practical work to students helps them in critical thinking skills, problem-

solving skills and engagement of students and these skills together with attitude 
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towards team work communication and perseverance are fostered in discovery 

learning.  

Practical experience in any science subject is crucial for the real understanding of 

principles and concepts as students will interact with materials to discover things on 

their own and have better understanding of theories and concepts. Guided discovery 

methods are precursor to learning by students as these methods make them participate 

actively in the act of learning activities. Hence the need to investigate the effects of 

guided discovery strategies on students’ performance in experiment to show that 

osmosis occurs in a living tissue and experiment to show that soil contains air. 

1.3 Purpose of the study 

The purpose of the study was to determine the effect of guided discovery strategies on 

students` attitude and academic performance in some selected topics in practical 

biology. 

1.4 Objectives of the Study 

The objectives of the study were to: 

1. Examine the effects of guided discovery instructional method on students’ 

academic performance in two selected practical topics in biology. 

2. Determine the effects of the use of guided discovery strategies on student`s 

attitude towards practical work in biology. 

3. Examine the challenges teachers face in using the guided discovery strategies 

in the laboratory.  

4. Examine the benefits of practical work to students in their studies.         

1.5 Research Questions 

The following research questions underpinned the study: 
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1. What is the effect of guided discovery strategies on student`s academic 

performance in two selected practical topics? 

2. What is the effect of the use of guided discovery strategies on students` 

attitude towards practical work in Biology? 

3. What is the challenges biology teachers’ face when using guided discovery 

strategies in conducting practical work? 

4. What are the benefits of practical work to students in their studies? 

 

Null Hypothesis 

There is no significant difference in academic performance between students taught 

biology using guided discovery method and their counterparts taught using the 

traditional lecture method. 

1.6 Significance of the Study 

Theoretically, the Piagets’ theory of cognitive development explains that when a child 

recognises cognitive conflict, it is called the process of resolving conflict 

`equilibration”. The findings and recommendations of this study may serve as useful 

guidelines for teachers, students, school administrators and educational researchers. 

With regard to the teachers, the outcome of the study may serve as guide for them to 

in cooperate guided discovery instructional approach which leads to self-learning into 

their teaching processes.  

The research would help science teachers to realize that their role in teaching and 

learning science is not to transmit information but to serve as facilitators for learning 

which includes creating and managing meaningful and impactful learning 

experiences. To the students, the use of guided discovery approach and self-learning 
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would make them to be self-independent, discipline, able to take initiatives and plan 

their own studies. This would enhance students’ academic performance in class 

exercises, tests, assignments and external examinations in biology. The students 

would also acquire lifelong learning skills needed for solving challenges. The study 

would help educational curriculum designers to place more emphasis on scientific 

inquiry skills when developing science curriculum. The study will help educational 

stakeholders to play their part of equipping secondary schools with the necessary 

equipment for the teaching of biology by discovery method.  

1.7 Delimitations 

Dusick (2011) stated that delimitations are characteristics selected by the researcher to 

define the boundaries of the study. He further explained that it involves delineating 

properly the boundaries of the study, that is, what will be covered and what will not 

be covered in the study in question. It is a way of trying to bring the problem into 

sharp focus. In the light of the above, the following were the delimitations of the 

study:  

There are several methods of teaching science but guided discovery strategies has 

been selected on the basis of current practices where there is the need for students to 

be independent in order to cope  with the influx of technological advancement in this 

modern age. The study was restricted to St. Margaret Mary Senior High School in the 

Greater Accra Region. This was due to proximity and accessibility of the research 

subjects and also as a teacher in the school. The study was also restricted to SHS1 

because adequate time was needed to prepare them and monitor their performance 

with time before they write the final examination. The study focused on guided 
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discovery method of instruction on practical biology. Finally, curriculum content was 

limited to some selected practical topics. 

1.8 Limitations 

Simon and Goes (2013) point out that limitations are potential weaknesses in research 

study and are out of the researcher’s control. They are the shortcomings, conditions or 

influences that cannot be controlled by the researcher that place restrictions on the 

methodology and conclusions. The study was limited to two schools in the in the 

district. Also not all forms of guided discovery strategies were employed in the 

teaching and learning processes. In this study, there was some minimum guidance 

provided by the researcher. Another limitation was related to the absenteeism on the 

part of some of the students. Some students absented themselves from school due to 

truancy at the time of intervention and this may introduce error and the results of the 

study would be affected. Another limitation was that, the sample was obtained from 

one particular year group so the results cannot be applied to all schools within the 

district. 

1.9 Organisation of the Study 

This thesis is organized in five chapters. Chapter one deals with introduction to the 

study. It includes background to the study, statement of the problem, purpose of the 

study, objectives, research questions and significance of the study. It also covers 

limitations and delimitations. Chapter two deals with literature review. It looks at the 

concept of guided discovery, the importance of questions in guided discovery science 

lessons, the role of the teacher in guided discovery lessons and the impact of guided 

discovery method in science lessons. Chapter three discusses the methodology of the 

study. It explains the choice of the research method and experimental design and 
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explained how the population and sampling technique. It also covered the instruments 

used for data collection, validity and reliability of the research instruments.  Chapter 

four focuses on the analysis of the data and discussion of the findings while chapter 

five covers the summary of findings, conclusion and recommendations. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.0 Overview 

The chapter reviews related literature on the effect of guided discovery instructional 

strategy which lead to self-learning on students’ academic performance.  The topical 

issues under which literature was reviewed include the features of guided discovery 

and the importance of questions in guided discovery science lesson. Other areas 

looked at were role of the teacher in guided discovery lessons, the impact of guided 

discovery method in science lesson. The chapter further discussed theoretical 

framework and conceptual model of the study. 

2.1 The Concept of Guided Discovery (GD) 

Discovery learning takes place in problem solving situations where the learner draws 

his or her own experience from or performing experiments as suggested by the Grauer 

School, Learn by Discovery (Grauer, 2016). Discovery method of teaching is an 

instructional strategy that is useful in teaching biology because it is an activity 

designed in such a way that students performed certain mental processes in an attempt 

to find a lasting solution to a problem. Discovery method can be of two types, guided 

discovery and unguided discovery.  

 According to Sekyere (2013) there are two types of guided discovery: inductive and 

deductive. The inductive method according to Sekyere (2013) leads students to 

discover what is to be established through questions and answers and experiments. He 

further explains that the teacher questions students and leads them to make the 

generalisation and abstraction.  
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However, the deductive method according to Sekyere (2013) makes a statement or 

fact about something and students are led to prove the validity of the statement 

through questions and answers, and experiment. This study applies inductive method 

because it has an advantage over deductive method in that students do not easily 

forget their findings or discoveries. Guided discovery has some features to follow 

during lessons The researcher used the guided discovery method because the 

researcher devises series of statements that guided the learners in making series of 

discoveries. The researcher also initiated a stimulus and the learner reacts by engaging 

in inactive inquiry and discovers the appropriate response. 

Guided discovery is one of those teaching methods that employ exploration, 

manipulation and experimentation to find out new ideas: it is a problem solving 

oriented method (Akuma, 2008). Guided discovery instructional strategy, is 

characterized by convergent thinking. The instructor devises a series of statements or 

questions that guide the learner, step by logical step, making series of  discoveries that 

leads to a single predetermined goal. In other words, the teacher initiates a stimulus 

and the learner reacts by engaging inactive inquiry thereby discovering the 

appropriate response. Extensive review of the literature by Dejong and Jooling (2003) 

showed that generally speaking, guided simulation discovery leads to better results 

than non-guided ones. It aided better understanding of concepts and of course better 

training for the the discovery process itself (Dejong & Jooling, 2003). According to 

Okoye (2004) and Nwagbo  (2004), during the early 70`s , the rational for science 

teaching shifted as discovery strategy was adopted worldwide. This was because 

students tended to memorized facts and concepts, most of which they did not 

understand. This resulted in lack of retention and application of concepts.  
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The guided discovery strategy is activity oriented and involves practical 

demonstration, discussion and experimentation. During such instruction, the students 

employ the processes of science like observation, classification, investigation and 

critical interpretation of findings. In biology, it is possible for guided discovery 

strategy of teaching to be enhancing students` performance. This is because of the 

activity oriented nature of the guided discovery strategy (Okoye, Momoh, Aigbomain, 

& Okecha, 2008). 

According to Eggen and Kanchak (2001) guided discovery approach of teaching is a 

form of problem based instruction which emphasizes on students’ active involvement 

in the learning. Guided discovery method is a teaching technique that encourages 

students to take a more active role in the learning process by answering a series of 

questions or solving problems designed to introduce a general concept (Mayer, 2003). 

Guided discovery method is a teaching method in which the principal content of what 

is to be learned is not given but must be discovered by the learners.  

This method involves guiding students to seek information .It has been observed that 

science teachers play important role in the implementation of guided discovery 

method, which faces many difficulties especially during the implementation process. 

Chang(2007) listed some of these obstacles often experienced during implementation 

of guided discovery method in a study with biology teachers. They are crowded class, 

insufficient time, scarcity of effective research materials, scarcity of teaching 

materials etc.  

Moreover, Chang (2007) is of the opinion that guided discovery method is an 

approach to inquiry. The teacher provides illustrative materials for students to study 

on their own. Leading questions are then asked by the teacher to enable students think 
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and provide conclusions through the adoption of the processes of science. Nwagbo 

(2006) points out that if learners are allowed to discover relationships and solutions to 

problems and make their own conclusions then, they are better prepared to make 

wider application of the materials learned. It is the intention of the researcher that 

activity based science will allow learners to explore the environment and discover 

nature. The teacher plays the role of a research person who guides the learners to 

sources of information. The most important feature of this method is that it enables 

both the teacher and learners to be researchers and problem solvers.  

Furthermore it has some positive influence on students academics by making them 

proactive, developing their understanding of the nature of science. This teaching 

method increases retention of material learnt because the students organize the new 

information and integrate it with information that has already been stored 

(Gallenstien, 2004). From the above views, the researcher concluds that guided 

discovery allows students to take the lead in their own learning experiences. The 

teacher serves as a facilitator or a resource person whose role is to guide, motivate, 

stimulate, clarify, explained, and makes it possible for the learners to mutually agree 

upon goals. The idea is that students are more likely to remember concepts they 

discover on their own than those forced on them. In a nutshell, guided discovery is 

defined as an instructional method based on leading questions and problem-forming 

that guide students to obtain knowledge and discover relations and concepts by 

getting involved in the classroom interaction where the researcher helps them to be 

more active and more responsible for their learning. 
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2.2 Features of Guided Discovery 

Westwood (2008) identifies the following as features of guided discovery. These are: 

students are required to investigate a topic or problem by active means, obtain 

relevant information, interpret causes and effects and arrive at conclusions. It is more 

effective when the process is carefully structured and students have prerequisite 

Knowledge and skills on the topic to be treated. Guided discovery is enhanced by 

various tools. According to Westwood (2008) one of these tools is simulation. In 

Westwood’s view, simulation happens when the teacher provides students with 

examples and hints that help them to understand certain concepts. Reichert (2005) 

identifies scaffolds as one of the features of guided discovery. To Reichert (2005) 

scaffolds mean the necessary support and guidance provided by the teacher to the 

students as they engage in learning activities in order to reach the discovery in the 

form of conclusions and principles.  

Mayer (2004) points out that, guided discovery can be a very time-consuming 

method, often taking much longer for information to be acquired than would occur 

with direct teaching. Jo (2010) explains that the discovery method does not always 

work. The class size, the ages of the students, or the amount of material that must be 

covered, may make it inadvisable. But, Jo (2010) is also of the view that when 

conditions are right, the discovery method can ignite students; enthusiasm for 

mathematics and science as no other method, and that it can give them the confidence 

and the power to independently discover, question, analyses, and conquer, new ideas. 

He therefore suggests that the materials must be carefully planned in advance and 

monitored to prevent chaos as students begin to investigate the intended knowledge. 

The importance of questions in guided discovery is discussed below. 
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2.3 The Importance of Questions in Guided Discovery science Lesson 

Dillon (2000) mentions that guided discovery allow teachers to employ good 

coaching skills as they determine how best to guide the students to understand or 

apply new learning where the main tools of assessment are questions. So the aim of 

questions is not to test but to guide the students and direct their attention to the 

important points in the lesson. Kidman (2001) points out that the teacher asks 

questions which require the students to think, read, study, ponder and reason.  

According to Kidman (2001), when the students respond, the teacher expands, 

develops, enlarges, and illustrates the point. The teacher is accountable to keep the 

class on track toward specific objectives of the lesson through questions. They 

explained that questioning is the entry into problem formulation in inquiry; promote 

participatory learning, good communication skills, and confidence building in 

students’ learning process. Thornbury (2004) states that teacher must be clever in the 

art of asking meaningful questions. This will give students the opportunity to practice 

problem-solving and will help them to become more capable of solving problems that 

arise in learning sessions.  

Thornbury (2004) further explained that the use of low-order and high-order questions 

is necessary during learning lessons and that high-order questions provide students 

more opportunities for self-evaluation. In his view one good strategy of engaging 

students in science lesson is by prompting them to answer questions or ask questions 

is an effective way of engaging them. This would then help the teacher to resolve 

misconceptions and understanding. On the score of the above, it is important to sum-

up that leading questions are important because they activate and keep students alive 

all the time, check and give feedback which helps build new knowledge. 
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2.4 The Role of the Teacher in Guided Discovery 

Nowadays, people are advocating that teaching and learning process should be 

student-centred. Despite that, the teacher still plays a great role in the process of 

interaction whether it is between the teacher and the students, among students, or the 

students and the classroom environment. Hardy, Jonen, Moller and Stern (2006) argue 

that students will often have misconceptions (wrong previous concepts students have 

about something) and do not know they have them. It becomes the teacher`s  job to 

draw these out and make them visible to the students. They are not left on their own to 

explore and discover ideas, but are guided through well-design activities and 

questions that can prompt them to build the necessary knowledge which will be 

designed by the teacher. Hardy et al (2006) further disclosed that without guidance, 

students will be unable to relate their discovery activity to their misconception and 

thus give up. In a science lesson, clarifying concepts is very essential for 

understanding. According to them, if the teacher gives the students no guidance 

during the activity, they may solve the problem wrongly.  

There are also students who are completely lost and have no prior knowledge let alone 

misconceptions about the particular idea that they must discover. Mayer (2004) claims 

that to hold students interest, the teacher can allow the students to take part in 

choosing the purpose of the activity. In fact, to have a class discussion that is carefully 

facilitated by the teacher regarding, the purpose of guided discovery activities can 

yield wonderful results. In Mayer (2004), the key is to provide a context that students 

can operate within and give them a goal or a purpose for their activity. As long as the 

purpose holds, according to him, the students’ interest will be driven enough to 

continue with the discovery process. In the light of what is mentioned above, it will be 

instructive to summarize the role of the teacher in three points: clarifying the wrong 
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concepts for the students, framing well activities and questions which lead students to 

discovery and giving necessary support and help. 

2.5 The impact of guided discovery method on students ` performance and 

attitude 

Students learn better when they discover ideas on their own. In guided discovery 

learning, students confront problems and teachers assist those finding solutions. In 

guided discovery, learners have access to prompts and domain knowledge from 

experts. They are not left on their own to explore and discover ideas, but are guided 

through well-designed activities and questions that can prompt them to build the 

necessary knowledge. It helps students to understand concepts in science, biology 

inquirying skills and perception of science by doing sciences. The guided discovery 

increases student participation during lessons. Teaching and learning materials are 

provided and students discover ideas by interacting with the materials. It also fosters 

collaboration between learners. Learners who engage in guided discovery are more 

likely to feel empowered and self-confident.  

Guided discovery also supports active engagement of the learners in the learning 

process. Guided discovery learning also makes students curious since they will learn 

things on their own. Using the guided discovery strategies in science lessons also 

make students to develop problem solving and creative skills. It also makes students 

responsible for their own mistakes and results. All these help students to learn and 

understand concepts better which helps students to remember things that they 

discovered themselves. Guided discovery method therefore promotes learning through 

discovery, which eventually leads to the development of higher quality cognitive 

skills which in effect enhances problem solving skills in students. Guided discovery 
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approach also help students build on their prior knowledge while giving them 

ownership of the problem-solving process. In this approach, they can test their ideas 

against alternative perspectives and develop a contextual understanding of concepts. 

2.6 Challenges in the use of guided discovery for practical work in biology 

The use of guided discovery strategies in teaching practical biology may have the 

potential to confuse the students if no initial framework is available. The use of 

guided discovery for practical lessons is also time consuming since students will 

follow the steps given to them to perform the experiment to discover new ideas and 

concepts on their own and no time is usually allocated for biology practical on the 

school time table and it is usually the normal time that is used for the practical lessons 

and it is not enough for practical work. Since students are also made to discover 

things for themselves, there should be enough equipment so that each student can use 

but most senior high schools do not have enough equipment which makes it difficult 

to use the guided discovery for practical work in biology. in the process of performing 

experiments they may break a lot of apparatus when performing the experiments. 

Another challenge of using guided discovery strategies in practical biology is the 

large number of students offering biology or large class size. Because biology 

students are usually many in Ghanaian senior high schools, it makes it difficult for 

teachers to organise practical lessons for them especially using the guided discovery 

strategies where students will be given the steps for them to follow and discover new 

ideas for themselves with the guidance of the teacher. And because of the larger 

number of students, it is not easy for the teacher to go round to monitor and assist all 

the students. And every student should be provided with the equipment to use for the 

practical. Some equipment are also difficult to work with. Most senior high schools in 
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Ghana do not have modern laboratory equipment and the old ones are difficult to 

work with and this makes it difficult to carry out practical lessons especially using the 

guided discovery strategies because students will not be able to use them on their own 

to discover new ideas. 

2.7 Theoretical Framework 

According to Khan (2010), theoretical framework of a study is the structure that holds 

and supports the theory of a research work. The author further disclosed that it serves 

as the lens that a researcher uses to examine a particular aspect of his or her subject 

field. A good theoretical framework assures the reader that the type of investigation 

researchers propose is not based on their personal instincts or guesses but rather 

informed by established theories and empirical facts obtained from credible studies 

(Trochim, 2006). The theoretical perspective that guided this study is constructivist 

learning theory. The theories of John Dewey, Jean Piaget, Lev Vygotsky, and Jerome 

Bruner provide the theoretical basis for application of constructivist theory in the 

classroom (Kearsley, 2001). The cognitive developmental view is largely based on the 

theories of Piaget and Vygotsky (Bjorklund, 2000).  

Piaget`s theory of cognitive development proposes that the basis of all learning is the 

child`s own activity as they interacts with their physical and social environment. 

Piaget identified four stages of mental development as the child progresses from 

infancy to maturity which include: sensory-motor stage, the pre-operational stage, 

concrete operational stage and the formed operational stage.  The Piaget theory 

implies that certain periods are critical in the child mental development and this have 

to be taken into consideration when planning the biology curriculum. Before a new 

topic or concept is introduced to a child, the teacher should make sure that the child 
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has mastered the prerequisites for learning. One of the implication s of Piaget`s  

theory for biology teaching is that, the teacher should be conscious of the 

developmental level of the learners and accordingly adapt his instruction to the 

learners capabilities. Piaget`s theory is also associated with the concept of `discovery 

learning` in which students are invited to explore carefully planned activities and 

experiences that are designed to help them realise key observations and ideas.  In 

other words, students should be led from concrete actions to abstract mental 

conceptualizations as this will repair the misconceptions of students come to class 

with and bring about conceptual change. Piaget also indicated that heredity and the 

child`s environment play a prominent role in the cognitive development of the child. 

The work of Piaget and his contemporaries are based on the premises that when the 

individual reacts to changes in the environment, socio-cognitive conflicts occur that 

bring about cognitive instability. This then stimulates to restore equilibrium and hence 

cognitive development (Bjorklund, 2000). 

 Lev Vygotsky emphasised the impact of cultural and social influences on cognitive 

development, particularly the interaction of children with other people in cognitive 

development (Kearsley, 2001). Vygotsky`s social development theory asserts that a 

child`s cognitive development and learning ability can be guided and mediated by 

their social interactions. His theory states that learning is a crucially social process as 

opposed to an independent journey of discovery. 

 Vygotsky described the difference between what children can do unaided and what 

they can achieve with a little help from peers, teachers and parents as the zone of 

proximal development. (Mcleod, 2012).  
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Dewey believed that children were naturally motivated to actively learn and that 

education only serves to make more learning possible (Berding, 2000). Dewey 

believed that human beings learn through a `hands-on` approach. This places Dewey 

in the educational philosophy of pragmatism. Pragmatists believe that reality must be 

experienced. This means that students must interact with their environment in order to 

adapt and learn. Dewey theory recommends an interdisciplinary curriculum, or a 

curriculum that focuses on connecting multiple subjects where students can freely 

walk in and out of the classrooms. In this way, they pursue their own interest, and 

build their own method for acquiring and applying specific knowledge. Dewey`s 

urged teachers to remember that the child`s own instinct and powers furnish the 

material and give the starting point for all education. Kearsely (2001) reported that 

“Bruner’s constructivist theory is based upon the study of cognition. Bruner identifies 

four significant aspects of effective teaching and learning: attitude towards learning, 

knowledge presented in a way that accommodates the student`s learning ability, 

material presented in effective sequences and carefully considered and paced rewards 

and punishments. In Bruner`s theory, learners go from a tangible, action-oriented 

stage of learning to a symbolic and abstract stage of learning. By using this theory, 

learners can build new knowledge upon knowledge they`ve previously learned. This 

can lead to better understanding of what students are learning. For Bruner, the 

purpose of education is not to impart knowledge, but instead to facilitate a child`s 

thinking and problem-solving skills which can then be transferred to a range of 

situations. A major theme in this theory is that learning is an active process in which 

learners construct new ideas or concepts based upon their current or past knowledge. 

Bruner`s learning theory has direct implications for teaching practices. Some of these 

implications are: 
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• Instruction must be appropriate to the level of the learners. 

• The teachers must revisit the material to enhance their knowledge. 

• The material must be presented in a sequence giving the learners the 

opportunity to acquire and construct knowledge and transform and transfer his 

learning. 

• Students should be involved in using their prior experiences and structures to 

learn new knowledge. 

• Help students categorize new information to be able to see similarities and 

differences between them. 

• Teachers should assist learners in building their knowledge. 

• Teachers should provide feedback that is directed towards intrinsic motivation.  

The Researcher then grounded the conceptual framework into four concepts: the 

teacher’ role, the learner’s role, primary source and manipulative materials and self-

learning as shown in Figure 
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Figure 1: Conceptual model of the study (Edith  Awonong 2023) 
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The model was adapted from Krah (2015). In this model, the teacher and learner 

interact to bring about meaningful learning. The teacher acts as a facilitator who 

provides instructional guides and manipulative materials. Manipulative materials are 

concrete objects that allow learners to explore an idea in an active hand-on approach. 

The learners follow the instructional guides which are the primary source and interact 

with the manipulative materials and carries out activities. In the process, the teacher 

asks facilitating questions which stimulate and help the learner to think and which are 

relevant to the assignment or task given. However, students who find the task difficult 

to do may negotiate with the teacher for change. The learner develops and assesses his 

or her own understanding and this leads to self-learning. 
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CHAPTER THREE  

METHODOLOGY  

3.0 Overview  

This chapter deals with the research methodology employed in the study. It explains 

the choice of the research method and experimental design. It further explained how 

the population and sample were selected and then gave reasons for the choice of a 

particular sampling technique. Other areas covered include instruments used for data 

collection, validity and reliability of the research instruments and how the data 

collected were analysed to determine the effectiveness of the teaching approaches 

used. 

3.1   Research Design 

The study is quasi- experimental pre-test, post- test non-equivalent control group 

research design. The groups chosen were assigned out of convenience rather than 

through randomization into control and experimental groups. Two intact non-

equivalent control groups were used. The study adopted a mixed –method approach 

for data collection. Two intact form one science classes of St. Margaret Mary SHTS 

were engaged. One science class was used as the experimental group and another was 

used as the control group. The study adopted a mix-method approach for data 

collection. 

Quasi- experimental research is similar to experimental research in that there is 

manipulation of an independent variable. It differs from experimental research 

because either there is no control group, no random selection and no active 

manipulation. Quasi- experiment is an empirical interventional study used to estimate 

the casual impact of an intervention on target population without random assignment. 
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3.2 Research Population  

A population, according to Punch (2006) is the target group of people about whom a 

researcher wants to develop knowledge. Similarly, Creswell (2008) is of the view that 

population is a group of individuals or objects who has the same characteristics. 

Creswell further explains that a population defines the limits within which research 

findings are applicable and that a population could be large or small and a researcher 

needs to decide what group to use for the study. In research, there are two sorts of 

populations to consider: the target population and accessible population (Castillo 

2009).  According to Castillo (2009), the accessible or readily available population is 

the population that researchers can easily reach, work with and apply their findings to 

target population.   

In this study, the target population comprised all science students of St. Margaret 

Mary Senior High School in Dansoman in the Greater Accra Region of Ghana.The 

target population comprised about 320 general science students. The accessible 

population was first year biology students in St. Margaret Mary Senior High School. 

The choice of first year biology students was because they have learnt what osmosis 

and soil is in junior secondary school Integrated science  and are likely to be more 

receptive to the teaching strategies as they are not under pressure of preparing for 

external examination.  

3.3 Sample and Sampling Technique 

Sampling, according to Amoani (2005), is the procedure whereby elements or people 

are chosen from a population to represent the characteristics of that population. In this 

study, purposive sampling was used to select the sample for the study.  This was done 

to collect in-depth information from the right respondents.  The sample for the study 

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



28 
 

was first year biology students. The sample size was 63 students and out of this 35 of 

them were boys and the remaining 28 were girls. In a typical school situation, classes 

cannot be disrupted or re-organised for research purposes, therefore in such a case, it 

was better to use intact groups that are already organised. Two intact classes were 

chosen, one was assigned as the experimental group and the other as the control 

group. The experimental group was made up of 30 students and the control group was 

made up of 33 students.   

3.4 Research Instruments  

Research instruments are tools used to collect data to answer the research questions. 

Zohrabi (2013) points out that there are various ways of collecting data. According to 

him some of them are questionnaire, interview, classroom observation and test. The 

questionnaire, test and interview were the instruments that the researcher used in 

collecting data for this study. 

3.4.1 Questionnaire 

According to Jack and Norman (2003), a questionnaire  is a written document that has 

a set of questions given to respondents or used by an interviewer to ask questions and 

record answers .The authors pointed out that there are two forms of questionnaire, 

 close-ended and the open-ended. The closed-ended questionnaire was used for the 

research. Questionnaire is the most frequently used instrument or tool in educational 

research for obtaining the data beyond the physical reach of the researcher which for 

example may be sent or mailed to people who are thousands of miles away. 

A structured questionnaire was used for the study (Appendix A). The questionnaire 

was structured based on the research question that desired to know the attitudes of 
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students towards guided discovery strategies. The questionnaire on attitude requires 

the respondents to tick the appropriate response that best describes their opinion about 

the statement provided. The questionnaire had 15 items. The respondent choices were 

limited to the set of opinions. The questionnaire was composed of three sections. The 

first section was concerned with the bio data of the respondent. This contained 

information on sex and class. The second section was concerned with the benefits of 

carrying out practical`s during biology lessons. The third was concerned with the 

attitude of students during practical lessons in biology. 

3.4.2 Interview   guide  

The interview guides are like questionnaires. The researcher poses the questions 

instead of the respondents reading the items by themselves. An unstructured interview 

schedule where the researcher writes the respondent` answers as they speak was used 

to find out  the challenges teachers face in using the guided discovery strategies in 

teaching practical biology. (Appendix B) 

3.4.3 Test 

Test or test instrument is a set of questions for measuring a sample of an individual’s 

behaviour such as multiple choice, performance test, etc.  In a pre-test -post-test 

design, the dependent variable is measured once before the treatment is implemented 

and once after it is implemented. Pretest and posttest is a research design in which the 

same assessment measures are given to participants both before and after they have 

received a treatment or been exposed to a condition. The pre-test was given to the 

students at the beginning of the course to determine their initial understanding  and 

the post-test was conducted just after the learners have finished performing the 

experiments. Both the pre-test and post-test questions were set on an experiment to 
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show that soil contains air and the experiment to show that osmosis occurs in a living 

tissue. Both the pre-test and post-test questions were multiple choice items and fill in 

items (Appendix C). The marks scored from each test are then compared using a t-

test.   

3.5 Validity of the Instruments 

Creswell (2008) states that validity means the individual’s scores from an instrument 

make sense, are meaningful, and enable a researcher to draw good conclusions from 

the sample being studied, and that validity seeks to determine whether the instrument 

actually measures what it is intended/designs  to measure. 

 In this study, the face and content validities of the instruments were validated by my 

colleague teachers to check whether the questions were clear and were at the level of 

the students before giving it to my supervisor to assess the instruments that I had 

designed. 

Prolonged engagement of the students was used to measure the credibility of the 

interview conducted. The researcher spent 10 to 20 minutes with each respondent 

during the interview. Credibility also refers to the confidence in how well data and 

processes of analysis address the intended focus. Prolonged engagement refers to 

spending extended time with respondents in their everyday world in order to gain a 

better understanding of behavior (Given,2008). According to Barusch, Gringeri and 

George(2011), prolonged engagement helps a researcher to identify and question 

distortions in the data, and essentially come to see and understand a setting as insiders 

see and understand it.  
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3.6 Reliability of the research instruments 

 Reliability refers to whether or not you get the same answer by using an instrument to 

measure something more than once. In simple terms, research reliability is the degree 

to which research method produce stable and consistent results.  

The researcher used a pilot test to determine the suitability of the instruments. To 

ensure there was no ambiguity in the questions and to enhance the reliability of the 

instrument, the test questions and questionnaire was pilot tested using a small sample 

of the students who were not involved in the study. Test- retest reliability was used to 

assess the degree to which test scores are consistent from one test administration to 

the next. The purpose of the pilot testing was to identify any difficulties in responding 

to the questions in the pretest, posttest and questionnaires. The Cronbach`s alpha 

reliability statistic was used to assess the internal consistency of the test. The 

Cronbach alpha internal consistency reliability coefficient for the test using data from 

the pilot test was found to be 0.78 and this was considered significantly reliable for 

the study. The Cronbach`s alpha reliability statistic was used to assess the internal 

consistency of the questionnaire. The Cronbach alpha internal consistency reliability 

coefficient for the questionnaire using data from the pilot test was found to be 0.76 

and this was considered significantly reliable for the study (Baidoo, 2015).  

3.7 Data Collection Procedure   

In this study data was collected with the aid of the research instruments. The data was 

collected from the pre-test and post-test written by both the experimental and control 

group. The study was conducted within four weeks. The same pre-test were 

administered to both students in the experimental and control group before employing 

the guided discovery strategies for the experimental group. 
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This was followed by a two-week instruction for the experimental group using guided 

discovery strategies and the control group using the traditional approach. While the 

experimental group received their practical lessons through guided discovery 

strategies, the control group received their practical lessons through the traditional 

method. 

The post-test was administered to both the control and experimental group in the 

fourth week to check for any differences in the performance of the two groups after 

the implementation of the treatment. Cohen, Manion  and  Morrison(2013) indicated 

that the period between the pre-test and post-test should not be made too long, since 

the situational factors may change, and also not too short that the participants will 

remember the first test. In view of this, the post-test was administered a week after the 

treatment.   

3.7.1 Pre-treatment Activities  

The researcher carried out the following activities to help her to know the effects of 

guided discovery strategies on students` performance in practical biology in two 

selected topics. 

The researcher asked the students questions by reviewing the students` relevant 

previous knowledge on the two selected topics. 

.Pre-test questions were administered to the two groups, science classes on a pre-

determined day. An allocated time of forty minutes was given to the students to finish 

answering the questions individually. After which the papers were taken from them. 
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3.7.2 Treatment Activities 

The researcher introduced the lesson by reviewing the students` relevant previous 

knowledge through question and answer technique. This stage is very essential to 

arouse the students` attention and help in bridging the gap in learning by activating 

students` prior knowledge and in taking in the new material. The students` followed 

the instructional guides, interacted with the manipulative materials, carried out 

activities independently and recorded their findings. However, students who found the 

task difficult to do negotiated with the teacher for change. 

A period of 120 minutes was designed for instructional time within a week for both 

the control and experimental group. The control group were taught with the traditional 

method by the researcher and the areas addressed were definition of osmosis, factors 

affecting osmosis, experiment to show that osmosis occurs in a living tissue. Other 

areas included definition of soil, constituents of soil, composition of soil air, 

importance of soil air, factors affecting the amount of air in the soil and experiment to 

show that soil contains air. 

For the experimental group, their first lesson was divided into two sessions, and the 

students performed the experiment. The lesson plan design is shown in Table 1. 

Table 1: Allocated areas in each session  

Session 1 Session 2 Session 3 

Definition of 

Osmosis 

 

Experiment to demonstrate                    

that osmosis occurs in a 

living tissue. Factors 

affecting the rate of 

osmosis. 

       Observations and    

conclusion 
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Session 1 

This session was designed by the researcher to help the students to understand the 

meaning of osmosis and know the factors that affect the rate of osmosis. The 

researcher explained that osmosis is the movement of water molecules from a dilute 

solution into a concentrated solution across a -partially permeable membrane. 

The researcher further explained that the factors that affect the rate of osmosis are 

concentration gradient, temperature and nature of the cell membrane. 

Session 2  

Session 2 of the treatment activities was done in another biology lesson. This lesson 

was designed by the researcher in such a way that the apparatus/materials were set up 

in the lab and the method/steps were given to the participants to follow to carry out 

the experiment. The researcher gave the following apparatus and steps for the 

participants to use: 

Apparatus: 

Petri dishes, distilled water, concentrated salts /sugar solution, yam and Knife. 

Method 

i. Prepare two slices of yam with holes in them and label them A and B.  Add a 

concentrated sugar or salt solution into the hole of yam to serve as the test 

experiment. 

ii. Add distilled water to yam B to serve as the control. 

iii. Mount each of the two yams in a petri-dish containing distilled water. 

iv. Leave the set up to stand for some time and observe the level of liquid in each 

yam. 
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The researcher gave these steps to the students to follow to perform the experiment on 

their own with the guidance of the researcher and explained concepts to students as 

they performed the experiment on their own. After performing the experiment, the 

researcher asked their students to write their observations. 

 

Figure 2: Diagram to show that osmosis occurs in a living tissue. 

Observation 

Level of liquid in the hole of yam A rises whilst B remains the same. The rise in the 

level of liquid in A is due to the movement of water molecules from the outside of the 

tissue. This occurs as a result of a concentration gradient between liquid in the yam 

hole and the petri disc and water molecules move from the petri disc across the yam 

which serves as a partially permeable membrane .The level of liquid in yam B 

remains the same because there is no movement of water since there is no 

concentration gradient between the liquids.  

Conclusion 

Osmosis occurs in a living tissue. 
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Lesson two  

Table 2: Allocated Areas in each session 

Session 1                                   Session 2 Session 3 

Definition of soil 

Constituents of soil 

Composition of soil air.                     

Importance of soil air. 

Factors affecting the 

amount of air in the soil 

Experiment to find the 

percentage of soil air 

content. 

 

Session 1 

This session was designed by the researcher to help the students to understand the 

meaning of soil  and to also know the various constituents of soil. The researcher also 

explains the composition of soil air. The researcher explained that soil is a mixture of 

organic and inorganic materials which forms an ecosystem of living organisms and 

provides materials for plants growth. 

The researcher also stated the various constituents of soil as humus, living organisms, 

soil particles, mineral salts, air and water. The researcher also stated that air in the soil 

is made up of oxygen, carbon dioxide and nitrogen. 

Session 2 

This session was designed by the researcher to help students to understand the 

importance of soil air and also the factors that affect the amount of air in the soil. The 

researcher explained that the importance of soil air are : 

1. Used for respiration by soil organisms and roots of plants. 

2. Provides atmospheric nitrogen to form nitrates. 

3. Makes the soil porous. 
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The researcher explained that the factors that affect the amount of air in the soil are: 

1. Soil particles: Larger soil particles have large air spaces. 

2. Soil water: Water fills air spaces in the soil. Amount of air increases as water 

in the soil decreases. Waterlogged soils have low amount of air. 

3. Temperature: As temperature increases, soil water evaporates and amount of 

air increases in the soil. 

Session 3 

This session took place in another biology lesson. The lesson was designed by the 

researcher in a way that the apparatus and materials were set up in the biology lab for 

the students to do the practicals. The researcher also gave the steps to students to 

follow and perform the experiment whilst the researcher goes round to assist them 

when the need arises. Students read the instructions carefully and performed the 

practical.  

Apparatus 

Beakers, measuring cylinders, water and samples of soil. 

Method/Steps 

i. Determine and record the volume of a tin container by filling it with water and 

then pouring it into a measuring cylinder (V1). 

ii.  Tightly fill the container with soil and add more soil until it is impossible to 

press further. 

iii. The volume of the soil is given as the volume of the container determined 

earlier (V1).Empty the soil into a 500cm3 measuring cylinder.    

iv. Add sufficient amount of water into the the measuring cylinder to cover the 

soil sample. 
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v. Read and record the volume of the content of the soil and water (V2) 

vi. Stir the mixture gently until no air bubbles are seen. 

vii. Read and record the final volume /level of the mixture (V3)   

viii. Obtain the volume of air in the soil by subtracting the final volume from the 

initial volume of the mixture(V2-V3) 

Percentage of air in the sample of soil 

= volume of air in the soil sample x 100 

                  Volume of original soil 

   = V2   - V3 x 100            

               V1 

Observation 

The larger the soil particles, the greater the percentage of air in the soil. 

Conclusion 

Sandy soil has the greatest percentage of air in the soil. 

After students have finished doing the two practicals, questionnaires were given to 

participants in the experimental group to fill. This was to find out the benefits of 

carrying out practicals during biology lessons. 

3.7.3 Post treatment activities 

At this stage, the learners were made to answer the evaluation questions which are the 

post-test questions and the teacher takes the scripts to mark. 

3.8 Data Analysis  

Data analysis is the process of simplifying data in order to make it comprehensive 

(Jack & Norman, 2003). According to Bogdan and Bilklen (2003) data analysis refers 
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to the process of systematically searching and arranging the interview transcripts, find 

notes and other materials that are accumulated to produce findings. 

 The data collected from both pre-test and post-test exercises were analysed using 

descriptive statistics; t-test was used for the hypothesis testing to find if there was a 

significance difference or not between the academic achievements of students who 

were taught using guided discovery strategies and students who were using the 

traditional approach. A p-value which is the significance (p) value is compared to the 

prior alpha level (level of significance for the statistic) and determination is made as 

to reject or retain the null hypothesis (Hair, Black, Babin & Anderson, 2010). A p-

value of 0.05 or less is considered significant while p-values above 0.05 are 

considered not significant. 

The questionnaire was analysed based on the responses of the respondents on the 

effects of guided discovery strategies on students attitude towards practical work in 

biology. These attitudes were found from the analysis of responses of respondents 

from the questionnaire. The data was presented in frequency and percentages. The 

interviews on challenges biology teachers face by using guided discovery strategies 

was analysed based on the responses of the respondents during the oral interview 

conducted by the researcher   and the responses were written down. 

Ethical Considerations 

There is the need for ethical considerations in every research that involves people. 

The following ethical issues were observed when conducting this research: Informed 

consent, confidentiality, anonymity, discontinuance and respect. 
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Informed consent 

Informed consent seeks to incorporate the rights of autonomous individuals through 

self-determination. Individuals can make informed decisions in order to participate in 

the research voluntarily, only if they have information on the possible risk and 

benefits of the research before the research begins (Fouka & Mantzorou, 2011). The 

head mistress of the school and the participants were informed about the purpose of 

the research, the expected duration and the procedures of the research.  

Confidentiality 

Confidentiality refers to the data gathered. It is the management of private 

information by the researcher in order to protect the subject’s identity (Maclean & 

Poole, 2010). Participants in research have the right to expect that the information 

they provide would be treated confidentially and if published will not be identifiable 

as theirs (Jeridah, 2019). The researcher informed the participants about the methods 

which will be used to protect anonymity and confidentiality  

Discontinuance 

Participant’s right to decline to participate or to withdraw from their research was 

made clear to the participants. The participants were told of their freedom to withdraw 

at any time without giving any reason or being penalized. The researcher ensured that 

the participants knew their rights to withdraw. The participants had the right to 

withdraw and to require that their own data including recordings, be destroyed. 

Anonymity 

Making data anonymous means that contributors` names are not disclosed in order to 

protect participant’s identity. Anonymity is protected when participant’s identity 

cannot be with personal response (Fouka & Mantzorou, 2011). All research data 
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collected remained confidential and the identity of the participants was protected 

throughout the study. No student name has been mentioned or was published in any 

reports of this study. The researcher took many precautions as possible to protect 

anonymity and gave an advice of any special action the participants should take to 

avoid risk. 

Respect  

The principle of respect requires the researcher to avoid discrimination against 

colleagues or learners on basis of sex, race, gender, ethnicity or other factors that are 

not related to their scientific competence and integrity .In this study, all students 

taking part were treated equally irrespective of their gender, social, economic and 

religious differences. 

3.9 Chapter Summary 

This chapter described the research methodology which included the study area, the 

design, population, sampling, and data collection procedure and data analysis. The 

study employed a mixed method approach. Data was collected from pre-test, post-test, 

interview and questionnaire. The data was generated from these sources were 

analysed using quantitative and qualitative procedures. The validity and reliability of 

the instruments were also discussed as well as the pre-treatment and treatment 

activities. The ethical considerations discussed included respect, informed consent, 

discontinuance, anonymity and confidentiality.  
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.0. Overview 

This chapter presents the analysis of data findings of the study obtained from the pre-

test, post-test, interview and questionnaire from the experimental group and the 

control group. The analysis and discussions were in line of the   research questions. 

Descriptive statistics of the test scores were calculated to determine the difference 

between the variables of the two groups. The descriptive statistics included frequency 

of the number of boys and girls who participated in the study, means and standard 

deviations. An independent t-test was further applied to see whether a statistically 

significant difference existed among the mean values at a 0.05 alpha level. 

4.1 Demographic characteristics of the participants 

The participants were 63 in all, 28 of the students representing 44.4% were girls and 

35 of the students representing 55.6% were boys. This implies that the study was 

dominated by boys but the dominance of the boys in the study is not supposed to skew 

the results of the study. The average age of the participants was 15 years. The number 

of science teachers who were interviewed were six in all, three of them were males 

and the other three were females. Three of the teachers taught biology, one taught 

physics and the other two taught chemistry at the time of the study.  The average age 

of the six teachers was 37yrs. Two of the biology teachers had been teaching for more 

than twenty years and the third biology teacher had been teaching for four years. The 

physics teacher had been teaching for five years and the two chemistry teachers had 

also been teaching for the past seven and nine years respectively. 

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



43 
 

4.2 Presentation of the results by research questions 

4.2.1 Research Question One: 

What is the effect of guided discovery strategies on student`s academic 

performance in two selected practical topics? 

The first research question sought to find the effects of guided discovery strategies on 

students` academic performance in two selected practical topics. This section presents 

the t-test analysis between the post-test scores of the experimental group and the 

control group. The reason was to find the effects of guided discovery strategies on 

students` performance in the experimental group in learning practical biology as 

against the control group. The results of the t-test analysis in Table 3 showed that the 

standard deviations of the pre-test scores for experimental and control groups were 

8.59 and 9.19 respectively. The means of the pre-test scores for the experimental and 

control group were 55.83 and 57.06 respectively. The mean of the control group was 

slightly higher than the mean of the experimental group but the small difference is not 

statistically significant (t=-0.05, p=0.59). The results showed that the p-value was 

greater than the alpha value, 0.05(p>0.05). This indicates that the students in the 

experimental and control group were at the same level of understanding at the 

beginning before the treatment was employed. 

Table 3: t-test results of the experimental and control groups for pre-test scores   

(significant at p<0.05) 

Groups                              N             df            M               SD                  t                P    

Experimental group           30            61         55.83          8.59              -0.05           0.59 

Control group                    33             -           57.06           9.19                 -                 -                              
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The results of the t-test analysis in Table 4 showed that the p-value was 0.00 which 

was less than the alpha level 0.05. This shows that there was statistically significant 

difference between the post-test scores of the experimental group and control group. 

The mean of the post-test scores for the experimental group was 69.27 and the mean 

of the control group was 59.76. This indicates that the mean of the experimental group 

was higher than that of the control group. This also showed that the academic 

performance of the students in the experimental group increased when they were 

taught using the guided discovery strategies.   

The participants were 63 in all, 33 students in the experimental group and 30 students 

in the control group. 

HO1: There is no statistical significant difference between the pre-test scores of 

students who were taught using guided discovery strategies and those taught using 

traditional method. 

 A t-test was performed on the pre-test and post-test results of both the experimental 

and control group to see whether a statistically significant difference existed among 

the mean values. 

Table 4: t-test results of the Experimental and Control groups of the post-test 

scores (significant at p<0.05) 

Groups                         N              df              M               SD                t                 P 

Experimental group      30             61            69.27          10.58          3.43           0.00 

Control group               33                            59.76          11.32             -                 - 
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 The t-test was used to analyse this comparison, it showed that the t-statistic was 3.43 

and the p-value was 0.00. The p-value was less than 0.05 alpha values and this shows 

that there was a statistically significant difference in the post-test scores between the 

experimental group and the control group after the treatment. 

Based on the data provided in Table 4, it could be concluded that the strategy used in 

teaching the experimental group enhanced the understanding of the learners and they 

performed better than those in the control group that were taught using the traditional 

method. The null hypothesis was rejected as there was a statistically significant 

difference between the academic performance of students who were taught using the 

guided discovery strategies and those   who were taught using the traditional method. 

 The mean of the control group from the post test scores was 59.76  and the mean of 

the experimental group was 69.27. The mean of the experimental group was greater 

than the mean of the control group and the results indicated that the experimental 

group which have been taken through guided discovery strategies performed better in 

the post-test because of the treatment.           

4.2.2 Research Question Two  

What are the effects of guided discovery strategies on students` attitude towards 

practical work in Biology. 

The second research question sought to find the attitudes of biology students towards 

the use of guided discovery strategies by teachers for teaching and learning. These 

attitudes were found from the analysis of responses of respondents from the 

questionnaire given. The attitudes looked at were the attitudes of students during 

practical lessons in biology and the benefits of carrying out practical during biology 
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lessons. The results of the analysis were presented in frequency and percentages. 

Table 5 presents the results of the analysis of the responses on attitude of students 

towards practical lessons in biology. 

 Table 5: Percentage frequency distribution of students responses on the effect of 

guided discovery strategies on their attitude towards practical work in 

Biology. 

 D = Strongly disagree/ disagree    NS = Not true(Unaware)    A= Strongly 

Agree/Agree 

 

The results from Table 5 revealed that the students had some attitudes when it came to 

practical work during biology practical lessons. 

From Table 5, 21 students representing 70% of the students agreed that they see 

biology practical lessons to be more interesting when taught using guided discovery 

Statement                                                                                 A        %       D         %       NS       %                                    

1. I see biology practical lessons to be very interesting.          21      70.0      5       16.7       4      13.3 

2. Most of us do not pay attention during practical                 17       56.7      7      23.3        6      20.0      

    Lessons.                                                                                            

3. I participate fully during practical lessons.                          17       56.7     7        23.3      6     20.0 

4. Practical lessons help me  to interact with                            26      86.7      3       10.0      1      3.3 

    teaching   and learning materials to understand the 

    theory. 

 5. Practical work may give me  wrong answers                       8        26.7     16      53.3      6     20.0 

    Which could have implications for my  learning for  

    examination. 
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strategies  than practical work done using the traditional lecture method and only five 

students which represent 16.7% of the students disagreed to the assertion and just four 

students representing 13.3% of the students were indecisive or were not sure of their 

responses. The results also showed that 17 students which represent 56.7% of the 

students agreed that most students do not pay attention during practical lessons. 

However, seven students which make 23.3% of them  disagree with this statement and 

six students representing 20% of the students were not sure about their responses. 

With regards to the statement, I participate fully during practical lessons, seventeen 

students representing 56.7% of them were in agreement with the statement while 

seven students making 23.3% of them disagreed to the statement and just six students 

representing 20% of the students were not sure of their responses.  The results also 

showed twenty-six of the students representing 86.7% agreed that practical lessons 

help students to interact with teaching and learning materials to understand the theory 

better. This statement was however disagreed upon by three students representing 

10% of the students and only one student making 3.3% of the students was not sure of 

his or her response. 

Out of the thirty students representing 100%, who responded to the statement 

practical work might give students wrong answers which could have implications for 

their learning for examination, sixteen students representing 53% of them  disagreed 

with the statement and eight students representing 26.7% of them agreed to the 

assertion and only six students representing 20% of the students were not sure about 

their responses meaning they did not know whether practical work will have 

implications for their learning for exams or not.                                            
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4.2.3 Research Question Three 

 What is the challenges biology teachers face by using guided discovery strategies 

in conducting practical work in the lab. 

The third research question sought to find the challenges biology teacher’s face when 

using guided discovery strategies in conducting practical work in the lab. These 

challenges were found out by interviewing the teachers.  The interview was 

unstructured and done orally whiles the responses from the respondents were written 

down. Six science teachers were interviewed and during the interview session. The 

researcher gave codes from T1-T6 to the teachers for easy identification. 

In an interview with respondent T1, he had this to say on what are the challenges 

Biology teachers face when using guided discovery strategies in conducting practical 

work in the lab. 

The challenge I face when using guided discovery strategies in conducting 

practical work in the lab is that, it is time consuming. Sometimes students 

cannot finish their practical work. 

The statement by T1 shows that the students need to be given enough time so that 

they can do the practical to discover new ideas for themselves. The teacher also needs 

enough time to prepare the guidelines or steps or the written materials for the students 

to follow and do the practical. The respondent explained that students use all the time 

allocated for the practical and still don`t finish since there is not enough time set aside 

for practical work but the normal instructional time. 
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T2 responded as follows: 

The challenge I face when using guided discovery strategies in conducting 

practical work in the lab is lack of equipment or inadequate equipment. 

The respondent stated that, most biology labs do not have enough equipment which 

makes it difficult for teachers to conduct practical using guided discovery strategies. 

This is because once students will be doing the practical on their own by following 

the given instructions, and there should be enough equipment so that every student 

can have access to them to be able to do the practical. However, this is not the case 

since the laboratory is devoid of most equipment. 

T3 gave this as her response when she was interviewed on the challenges teachers 

face when using guided discovery strategies in conducting practical in the lab. 

The challenge I  face when using guided discovery strategies in 

conducting practical in lab is that, biology students are too numerous to 

manage for practical. This is so because Home Economics students are 

included. 

The respondent said that the numbers of students who study biology in her school are 

too many because it is not only the science students who do biology now but also the 

home economics students too. This makes it difficult for the teacher to manage the 

practical because the guided discovery method is not considered more convenient 

especially with larger classes and laboratory technicians do not assist teachers  in 

planning practical works. This makes it very difficult for the teacher to conduct the 

practical because of the large number of students. 
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Respondent T4 said: 

My challenge is that, students are not particularly interested in practical classes.                                                                                                                                                                   

The respondent explained that, most biology students especially the home economics 

students do not have interest in practical lessons and it is even worst when using the 

guided discovery strategies where they will have to work on their own to discover 

new ideas. This makes it very difficult to for me to do practical. 

T5 gave this as her response when he was interviewed: 

The challenge I face is that some equipment are difficult to work with. 

The respondent said that, her  biology lab is not a modern laboratory so most of the 

equipment are old and out moded which makes some of the equipment difficult to 

work with. He said this makes it very difficult to do practical using the guided 

discovery strategies because most of the students can not work with the equipment. 

The respondent also said that some of the biology teachers do not even know how to 

use some of the equipment because they have not been trained on how to use them. 

T6 also gave his response when he was interviewed: 

There is lack of funds for purchasing specimens for practical lessons.                                 

The respondent emphasized that most biology teachers usually have issues with heads 

of senior high school when it comes to getting specimens for practical lessons because 

they heads always complain of lack of funds especially this time of free senior high 

school. This makes it difficult for  teachers to conduct practical lessons especially 

using the guided discovery strategies which may even require more material because 

they students will be working on their own.  
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4.2.4 Research Question Four 

What are the benefits of practical work to students in their studies? 

The fourth research question sought to find the benefits of practical work (guided 

discovery activities) to students in their studies. These benefits were gotten from the 

analysis of responses of respondents to the questionnaire given. It looked at the 

benefits of practical work to students in their studies .Results of the analysis were 

presented in frequency and percentages.  

Table 6 presents the analysis of the responses on the benefits of practical work(guided 

discovery activities) to students in their studies. 

Table 6: Percentage frequencies on students` responses of the benefits of 

carrying out practical during Biology lessons. 

Statement A % D % NS % 

1. The aim of practical work during biology    lessons is to 
improve our understanding. 

27 90.0 0 0 3 10.0 

2. Doing practical`s during biology lessons helps us to 
develop the skills needed in Problem   solving. 

30 100 0 0 0 0 

3. Practical work in biology will promote the    
Understanding of the nature of science. 

29 96.7 0 0 1 3.3 

4. Practical lessons build our interest    in biology. 26 86.7 0 0 4 13.3 

5. Carrying out practical during biology lessons makes us to 
pay attention in class. 

28 93.3 2 6.7 0 0 

6. Practical lessons helps us to discover    new concepts on 
our own. 

28 93.3 1 3.3 1 3.3 

7. Practical lessons helps us to  Understand some topics 
better than teaching    us with the lecture method. 

28 96.7 0 0 1 3.3 

8. Students will not understand some topics   in  biology 
without carrying out practical on  them. 

26 86.7 2 6.7 2 6.7 

9. Practical lessons add fun to learning. 2 6.7 4 13.3 24 80.0 

10. Practical lessons usually build our interest   and 
motivate us to learn. 

29 96.6 1 3.3 0 0 

A= strongly agree/agree   D= strongly disagree/disagree  NS=not sure 
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 From Table 6, twenty-seven students representing about   90% of the students 

generally agreed that the aim of practical work during  biology  lessons is to improve 

students` understanding more than the traditional method of teaching while only three 

students representing  10%  of the students were not sure  and none of the students 

disagreed with the assertion. The results also showed that 100% of the students agreed 

that doing practical during biology lessons helps to develop the skills of students in 

problem solving. All the thirty students making 100% of the  students agreed that 

practical lessons actually help to develop their skills in problem solving. 

With regards to the statement, practical work in biology will promote the 

understanding of the nature of science, 96.7% of the students were in agreement to the 

statement while 3.3% of the students were not sure. These percentages showed that 

almost all the students were in agreement with the statement. Additionally, 86.7% of 

the students agreed that practical lessons in biology builds students` interest in 

biology and 13.3% of the students were uncertain about the response. The responses 

showed that most of the students agreed that practical works in biology helps to build 

the interest of the students in biology. 

Considering whether carrying out practical work during biology lessons makes 

students to pay attention in class, 93.3% of the students were in agreement to this 

statement and 6.7% of the students disagreed with the statement. The responses 

showed that majority of the students agreed to the assertion. The results also revealed 

that 93.3% of the students agreed that practical lessons helps students to discover new 

concepts on their own while 3.3% of the students disagreed with the statement and 

3.3% also were not sure of their responses. 
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In terms of whether practical lessons in biology helps students to understand some 

topics better than teaching with the traditional method, 96.7% of the students were in   

agreement to the statement and 3.3% of the students were uncertain. The analysis of 

the responses showed that greater percentage of the students are  in agreement to the 

assertion. The results also showed that 86.7% of the students agreed to the statement 

students will not understand some topics in biology without doing practical on such 

topics. In addition to that, 13.3% of the students disagreed to the assertion and 3.3% 

of the students were unsure. The analysis also showed that a greater percentage of the 

students were not certain whether practical lessons adds fun to learning and 13.3% of 

the students disagreed with the statement and 6.7% of the students agreed to the 

assertion. 

Out of the total number of students who responded to the statement practical lessons 

usually builds our interest and motivate us to learn more, 96.7% of the students agreed 

to the statement while 3.3% of them disagreed. 

4.3 Discussion of results in Relation to Research Questions 

The findings are in consonance with the results of researchers in guided discovery 

strategy. Onanuga (2004) concluded that the use of discovery method caused the 

students who are exposed to it to perform better than students exposed to the 

traditional method of teaching. The findings are also in agreement to Ugwanyi (2008), 

who noted that the guided discovery method of instruction is more effective than the 

commonly used expository methods in biology. The students are more likely to 

remember concepts they discover on their own. It could be concluded that the use of 

guided discovery strategies helped the form one science students to understand the 
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topic better. This explains why the academic performance of the experimental group 

improved more than the control group in the post-test scores. 

4.3.1 Research Question 1:  

What are the effects of guided discovery strategies on students academic 

performance in two selected practical topics in biology. 

From the results of the students in Table 3 in the pre-test exercise before the 

treatment, it was evident that most of the students had poor understanding on the 

experiment to show that soil contains air and experiment to show that osmosis occurs 

in a living tissue. Also, most of them could not state the factors affecting the rate of 

osmosis. This made the students not to do well in the pre-test exercise. Also, from the 

analysis of the results in Table 3, it was noticed that most students could state the 

factors that affect the rate of osmosis but they could not explain how those factors can 

affect osmosis. It also showed that they students could not state the factors affecting 

the amount of air in the soil. This showed that the students did not perform well in the 

pre-test exercise. The mean of the pre-test scores for the experimental group was 

55.83 and the mean of the control group was 57.06. The mean for the control group 

was slightly higher than the mean of the experimental group but the small difference 

is not statistically significant. 

From the analysis of the post-test results in Table 4, it was evident that after the 

treatment, most of the students performed very well in the post-test exercise. They 

students got the questions that they couldnot answer in the pre-test exercise correct 

and this was because of the treatment. Table 4 shows that the statistical difference in 

the means of the post-test scores of the experimental group and control group. The 

means of the post-test scores for the experimental and control groups were 69.27 and 
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59.76 respectively. This shows that the mean of the experimental group was higher 

than that of the control group in the post-test scores. However, the t-test was used to 

analyse this comparison, it showed that the t-statistic was 3.43 and the p-value was 

0.00. The p-value was less than 0.05 alpha values and this  that there was a 

statistically significant difference in the post-test scores between the experimental 

group and the control group after the treatment. This means that, the guided discovery 

strategies helped the students and it reflected in their performance because most of 

them scored higher marks. The results also showed that after the treatment, the 

students could now state and explain the factors affecting the rate of osmosis.  

Olutade (2009) with respect to teaching method stressed that teaching method is 

important in the impartation of knowledge in teaching –learning processes and the 

type adopted determines to a great extent the students assimilate.  

4.3.2 Research Question Two:  

What is the attitude of biology students towards the use of guided discovery 

strategies by teachers for teaching and learning.  

This section presents the analysis of responses from the questionnaire given. This was 

to look at the attitudes of students during practical lessons in biology and the benefits 

of carrying out practical during biology lessons. From the analysis of  the students 

responses of the questionnaire  in Table 5, it was found that majority of the students 

were in agreement with the statement that I  see  biology practical lessons to be more 

interesting. About half of the students also agreed that, most students do not actually 

pay attention during practical lessons and only seven students representing 23% of the 

students disagree with the statement. About half of the students also agreed that 

students participate fully during practical lessons whiles seven students disagreed with 
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the statement and six students representing 20% of the students were not sure of their 

responses. A greater percentage, 26 students representing 86% of the students also 

agreed that practical lessons in biology helps them  to interact with teaching and 

learning materials to understand the theory and only three students making 10% of the 

students disagreed with statement and only one student was not sure of her response. 

Fifty percent of the students disagreed that practical work might give them wrong 

answers which could have implications for their learning for examination and 26% of 

the students agreed to the statement and only 20% of them were not sure of their 

responses.  

In line with these findings, Cimer (2007) highlighted teachers` styles, techniques and 

methods of teaching may also be factors that affect students learning in biology.  

4.3.3 Research Question Three:   

What are the challenges biology teachers face by using guided discovery 

strategies in conducting practical work in the lab. 

From the responses of the teachers in the interview, it was evident that most biology 

teachers had challenges when using guided discovery strategies in conducting 

practical in the lab. From the responses of the teachers from the interview, the 

following challenges were identified by the teachers: 

1. Most teachers said it is time consuming. 

2. Lack of equipment. 

3. Large number of students in biology classes. 

4. Most of the biology students do not have interest in practical lessons. 

5. Most equipment in the biology lab is difficult to work with. 
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6. Lack of funds to buy specimen for biology practical. 

4.3.4 Research Question Four:  

What are the benefits of practical work (guided discovery activities) to students 

in their studies.  

 This question looked at the benefits of practical work (guided discovery activities) to 

students in their studies. From the analysis of Table 6, it showed that a very high 

percentage of the students agreed to the assertion that the aim of practical work during 

biology lessons is to improve students understanding. Majority of the students were 

also in agreement with the statement that doing practical during biology lessons helps 

to develop their skills in problem solving. A higher percentage of the students also 

agreed that practical lessons help them to understand some topics better than teaching 

them with the lecture method. A greater percentage (86.7%) of the students also 

agreed that practical lessons build their interest in biology. The responses also showed 

that 93% of the students agreed that practical lessons helps students to discover new 

concepts on their own and only one student representing 3.3% of the students 

disagreed with the statement.  On whether students will not understand some topics in 

biology without practical twenty-six students representing 86% agreed to the 

statement and two students making 6.7% of the students were not sure of the 

statement. From the analysis of the responds from the respondents, it was clear that 

practical work helps students to discover new ideas and improve their understanding. 

The responses also proved that practical work also helps students to develop skills 

needed in problem solving.  
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CHAPTER FIVE    

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.0 Overview 

The chapter presents the summary of the findings of the study. It also includes 

recommendations and suggestions for further studies. 

The following research questions guided the study: 

1. What is the effect of guided discovery strategies on student`s academic 

performance in two selected practical topics? 

2. What is the attitude of biology students towards the use of guided discovery 

strategies by teachers for teaching and learning? 

3. What are the challenges biology teacher’s face by using guided discovery 

strategies in conducting practical work in the laboratory?                                                                                                                      

4. What are the benefits of practical work to students in their studies. 

The study also tested the following hypothesis: 

HO1: There is no statistically significant difference between the pre-test scores of the 

students who were taught using the guided discovery strategies and those taught using 

the traditional method. 

HO2: There is no statistically significant difference between the post-test scores of 

students who were taught using guided discovery strategies and those taught using the 

traditional method. 
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5.1 Summary of Main Findings 

The purpose of the study was to find out the effects of guided discovery strategies 

Senior High School science students` attitude and performance in practical biology. 

The study addressed the research questions and hypothesis stated by adopting the 

quasi-experimental design. In all, 63 science students were selected for the study 

through purposive sampling. The instruments used for collecting data were pre-test, 

post-test, interview and a structured questionnaire. The data was also presented in  a  

frequency table. The descriptive statistic that was also used to analyse the data were 

the mean, standard deviation, variance and percentages. T-test was also used to 

estimate the statistical significant difference between the academic performance of the 

experimental group and the control group.  

The first research question sought to find out the effects of guided discovery strategies 

on students’ academic performance in two selected practical topics. The analysis of 

the pre-test scores that is presented in Table 3 showed that most of the students had 

poor performance in both the experimental and control groups because most of them 

scored below 50% which was a poor performance. The analysis of the post-test results 

in Table 4 was however used to find out the effects of guided discovery strategies in 

two selected topics in practical biology. The analysis on Table 4 showed that the post-

test scores of both the experimental and control groups. The scores from the Table 4 

showed that the experimental group which were taken through the guided discovery 

strategies performed very well after the treatment  as compared to the post-test scores 

of the control group. The results however proved that the experimental group 

performed better because of the treatment. The results showed that the guided 

discovery strategies helped to improve the academic performance of the students. 
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The null hypothesis 1 stated that there is no statistical significant difference between 

the pre-test scores of students who were taught using guided discovery strategies and 

those taught using the traditional method. This null hypothesis failed to be rejected as 

Table 3 revealed that the students in the experimental group and the control group 

were at the same level of understanding before the treatment was employed since the 

p-value after the T-test analysis was 0.59 which was greater than the alpha value, at 

0.05. After the pre-test, treatment was given to the experimental group after which 

post-test was conducted for both. The results of the post-test revealed that the 

experimental group out perform their colleagues in the control group. Therefore, the  

null hypothesis that there is no statistically significant difference between the post-test 

scores of students who were taught using guided discovery strategies and those taught 

using the traditional method  was rejected because the findings of the study revealed 

that the experimental group that was taught using the guided discovery strategies 

performed better after the treatment than the control group that was taught using the 

traditional method and this was because of the treatment given. 

The second research question sought to find the attitude of biology students towards 

the use of guided discovery strategies by teachers for teaching and learning. The 

responses from the questionnaire showed that using guided discovery strategies in 

practical biology deepened students` understanding more than the traditional method 

of instruction and it also made complex concepts simple. The use of guided discovery 

strategies in teaching and learning biology practical makes the subject interesting and 

made students to interact with the  learning materials to discover new concepts on 

their own. The responses also showed that guided discovery strategies also held the 

students` attention, added fun to the learning and made students` to discover things on 

their own. 
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The third research question sought to find the challenges biology teacher’s face by 

using guided discovery strategies in conducting practical work in the laboratory. 

These were the responses from the unstructured interview with some science teachers. 

The teachers said doing practical’s using the guided discovery strategies in the 

laboratory is time consuming because there is no time allocation for biology practicals 

on the school time table so the normal teaching period is used. Another challenge 

from that the respondents gave was lack of equipment or inadequate equipment. The 

teachers said when using the guided discovery strategies, every student should have 

access to the equipment since they have to interact with the materials to discover new 

ideas. The respondents also gave lack of funds as one of the challenges. The 

respondent said, teachers always need money to buy specimen for the practical’s but 

heads of schools always complain that there is no money especially this time of free 

senior high school. Another teacher also said his main challenge when conducting 

practical using guide discovery strategies is that, biology students are too numerous to 

manage during practical’s especially now that home economics students also offer 

biology. Biology teachers face a number of challenges when they use guided 

discovery strategies in teaching Biology practical.  

The fourth research question sought to find out the benefits of carrying out practicals 

during biology lessons. The responses from the questionnaire revealed that , most of 

the students agreed that carrying out practical during biology lessons helps students to 

understand concepts and theories better. About 90% of the students agreed that 

carrying out practical during biology lessons helps to improve the students 

understanding and also to develop the skills needed in problem solving. A greater 

percentage of the students also agreed that practical work in biology will help build 

their interest in biology. Majority of the students also agreed that, practical work will 
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help students to understand some topics better than teaching them with the traditional 

method. Most of the students also agreed that practical work add fun to learning. The 

responses also showed that practical lessons usually build students` interest and 

motivate them to learn. 

5.2 Conclusions 

Based on the findings, the results indicated that there is a significant main effect of the 

treatment on students` academic performance in biology when guided discovery 

strategy is used on the experimental group in teaching selected topics.  This indicates 

that guided discovery strategies are capable of improving students` academic 

performance in biology. The study also concluded that guided discovery strategies 

used during practical work helped the students to discover new ideas for themselves 

and also helped to make practical lessons more interesting and motivate them to learn 

and interact with the teaching and learning materials to understand the concepts being 

studied. The findings of the study also indicated that teachers face a lot of challenges 

when using guided discovery strategies in conducting practical in biology. 

5.3 Recommendations   

The following recommendations were made based on the findings of the study: 

• Science teachers especially biology teachers should incorporate guided 

discovery strategies in teaching most topics in biology for the better 

understanding of students because the use of guided discovery strategies in the 

study of Biology affect student performance on the biology concepts taught. 

• Facilities and suitable learning environment should be provided to allow 

students to use guided discovery strategies in their learning. 
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• The heads of Senior High Schools should try to allocate some enough time on 

the school time table for practical lessons because practical lessons will help 

students to understand concepts better. 

• The government should build modern well equipped laboratories in all Senior 

High Schools to promote the teaching and learning of science. 

• Curriculum designers for Senior High Schools should include the use of 

guided discovery strategies as an instructional approach for teaching 

complicated topics in the science curriculum. 

•    The Ghana Education Service directorate should organize in-service training 

and workshops for Senior High School science teachers in the various topics 

in practical’s. 

• Students with special needs might need different strategies to keep them on 

track. 

5.4   Suggestions for further studies 

The findings of the study showed that guided discovery strategies can improve 

students` practical performance. It is therefore suggested that biology teachers should 

use guided discovery strategies in practical work to reinforce the theory lessons. 

This study examined improvement of school academic performance in biology the 

effects of guided discovery strategies at SHS level in Ablekuma west Municipal in the 

Greater Accra region of Ghana. Further studies should  be conducted to investigate 

the effectiveness of guided discovery strategies  in urban, rural, suburban schools and 

for high, average and low achievers. 
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APPENDIX A 

PRE-TEST AND POST-TEST SCORES (IN PERCENTAGES) AND 

RESULTS OF STUDENTS` PERFORMANCE IN THE PRE-TEST AND 

POST-TEST 

Table 7: Pre- test scores (in percentages) for Experimental Group and Control 

Group. 

Learner 
Number 

Control 
Group: 

 

Experimental 

Group: Scores 
for 

Each learner 
(%) 

Control 
Group: 

Score for 
each learner 
(%) 

Learner 
Number 

Control 
Group: 

 

Experimental 

Number 
Group: 

Scores for 
Each learner 
(%) 

 

Control 
Group: 

Score for 
each learner 
(%) 

1 38 39 19 32 41 

2                        35 44 20 17   37 

3                       35 50 21 23 29 

4                           44 56 22 53 48 

5                           41 46 23 38 51 

6                         35 18 24 38 53 

7                          32 56 25 41 38 

8 26 34 26 21 38 

9                           53 41 27 34 34 

10                         41 32 28 36 38 

11                          41 35 29 17 36 

12                        41 47 30 27 35 

13                       35 41 31 41 31 

14 38 37 32 37 30 

15 41 32 33 - 39 

16 41 35 34 -  

17                        38 27 35 -  

18                         41 54 36 -  
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Table 8: Post- test scores (in percentages) for Experimental Group and Control 

Group. 

Learner 
Number 

Control Group: 

 

Experimental 

Group: 

Scores for 

Each learner 

(%) 

Control 

Group: 

Score for 

each 
learner 

(%) 

Learner 
Group:                       
Scores for 
each learner 
(%) 

Experimental 

Number 

Group: 

Scores for 

Each learner 

(%) 

Control 

Group: 

Score for 

each 
learner 

(%) 

1                        59 56 19 69 61 

2                          63 48 20 66 57 

3                          60 47 21 55 79 

4                       68 45 22. 72 68 

5                         69 70 23 74 71 

6 84 64 24 78 73 

7                         90 46 25 66 88 

8                         56 51 26 79 58 

9   58 42 27 63 54 

10 71 59 28 48 58 

11                        79 63 29 80 56 

12                         95 53 30 78 55 

13 61 79 31 - 51 

14 72 76 32 - 50 

15 56 57 33 - 59 

16                      70 57 34 - - 

17                      61 47 35 - - 

18 68 74 36 - - 
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Table 9: Results of students` performance in the pre- test presented as Figures 

and Percentages 

Question 

Number 

Total 

Number 

Of students 

Number 

of student 

with correct 

Answers 

Percentage 

(%) 

 

 

 

Number of 

students 
with 

wrong 

answers 

Percentage 

(%) 

 

 

 

1                        63 44 70 19 30 

2                         63 33 53 30 47 

3                          63 28 44 35 56 

4                         63 35 56 28 44 

5                         63 3 5 60 95 

6                         63 39 62 24 38 

7                          63 4 7 59 93 

8                        63 24 38 39 62 

9                       63 18 29 45 71 

10                         63 23 37 40 63 

11                        63 22 35 41 65 

12  63 29 46 34 54 

13 63 10 16 53 84 

14             63 24 38 39 62 

15 63 24 38 39 62 

16 63 26 42 37 58 

17 63 22 45 41 65 

18 63 23 37 40 63 

19 63 14 22 49 78 

20 63 31 49 32 51 

21 63 46 73 17 27 

22 63 46 73 17 27 

23 63 32 51 31 49 

24 63 16 25 47 75 

25 63 40 63 23 37 
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Table 10: Results of students` performance in the post- test presented as Figures 

and Percentages 

Question 

Number 

Total 

Number 

Of 
students 

Number 

of student 

with correct 

Answers 

Percentage 

(%) 

 

Number of 

students with 

wrong 

answers 

Percentage 

(%) 

 

1 63 54 86 9 14 

2 63 49 78 14 22 

3 63 42 67 21 33 

4 63 43 68 20 32 

5. 63 36 57 27 43 

6. 63 47 75 16 25 

7. 63 38 60 25 40 

8. 63 39 62 24 38 

9. 63 52 83 11 17 

10. 63 36 57 27 43 

11 63 46 73 17 27 

12 63 38 60 25 40 

13. 63 24 38 39 62 

14. 63 52 83 11 17 

15. 63 36 57 27 43 

16. 63 43 68 20 32 

17 63 60 95 3 5 

18 63 46 73 17 27 

19. 63 24 38 39 62 

20. 63 45 71 18 29 

21. 63 48 76 15 24 

22. 63 47 73 16 27 

23. 63 51 81 12 19 

24. 63 57 90 6 10 

25 63 45 71 18 29 
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APPENDIX B: 

PRE -TEST QUESTIONS FOR STUDENTS 

UNIVERSITY OF EDUCATION, WINNEBA 

CIRCLE THE CORRECT ANSWER FROM THE FOLLOWING MULTIPLE 

CHOICE QUESTIONS 

ANSWER ALL QUESTIONS 

1.Which of the following types of soil contains the greater percentage of air? 

   A. sandy        B. loamy       C. silt       D. clay  

2. Movement of water across a semi-permeable membrane from a weaker solution to 
a stronger solution is known as …… 

A. diffusion        B. active transport      C. plasmolysis      D. osmosis   

3. Soil permeability refers to  

    A.  how easily water passes through the soil 

    B.   the proportion of air in the soil 

    C.   the proportion of water the soil holds 

    D.  how well water rises up in the soil 

4.  Which of the following  is not a constituent of soil? 

    A.   humus     B. air   C.  water      D.  silt 

5.  All the following are true about osmosis except     

    A.  movement of molecules from a diluted solution into a concentrated solution 

    B.  movement of solvent molecules from a region of higher concentration to a 
region of lower concentration. 

    C.  movement of solute molecules from a region of lower concentration of solvent 
molecules. 

D. movement of solvent molecules from a dilute solution into a concentrated    
solution. 

6.  Air in the soil is made up of the following except     
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    A.  oxygen    B. carbon dioxide       C.  nitrogen     D. sulphur 

7.   Aeration of the soil can be improved by the presence of the following except 

     A.  beetles     B.   earthworms      C.   grasshoppers    D.  millipedes 

8.  In which of the following yam tissues will osmosis occur? 

    A. boiled and peeled     

    B. raw and peeled 

    C. boiled and unpeeled  

    D.  roasted and peeled 

 9.The following are all factors affecting the amount of air in the soil except…… 

    A. soil particles   B.  concentration gradient    C.  soil water      D.  temperature 

10.  Which of the following is an example of osmosis? 

     A.  absorption of products of digestion through the villi in the ileum into the blood 

    B.  absorption of water by root hairs of plants from the soil 

    C.  absorption of some mineral salts in the soil by root hairs of plants 

    D.  movement of oxygen from maternal blood into the placenta  

11.  The method used to maintain soil air content is  

    A. weeding      B. afforestation      C. bush burning      D. ploughing 

12.  All the following are factors affecting the rate of osmosis except     

     A.   temperature    B.  concentration gradient     C.  permeability    D. size of the  
particles 

 13. Osmotic pressure or pure water is 

     A. 0      B. 1       C. 10     D. 20 

14.  Osmosis cannot take place in a  

       A. pig’s bladder      B.  cellophane paper    C.  transparent polythene     D.  
parchment paper 

15. All the following are importance of air to soil except 
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     A. used for respiration by soil organisms and roots of plants. 

     B. major source of nitrogen  

     C. reduces soil acidity   

     D. it promotes the activities of microbes and other soil organisms  

16. Which of these does not require energy? 

     A. Gravity   B. Passive transport     C. osmosis     D. active transport 

17. What is the name of the membranes that allow certain materials to pass through 
them? 

     A. Osmosis    B. Selectively membrane   C. Diffusion    D. Impermeable 

18. How is air removed from a sample of soil? 

     A. By heating the soil sample 

     B. By burning the soil sample 

     C. By adding water about three times the volume of the soil into the soil. 

     D. By drying the soil 

19. Which of the following factors does not affect soil formation 

     A. climate     B. organisms    C.   time    D. concentration 

20. Which of the following apparatus is not needed when performing an experiment to 
show that osmosis occurs in a living tissue? 

     A. Thistle funnel   B. Petri dishes     C. Sugar solution    D. Knife     
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  SECTION B (ANSWER ALL QUESTIONS FROM THIS PART) 

                                         FILL IN THE BLANK SPACES 

1. The factors affecting osmosis are 

a. ……………………………………………………………………………… 

b. ……………………………………………………………………………… 

c. ……………………………………………………………………………… 

2.    Osmosis is the movement of water molecules from a dilute solution to a    

concentrated   solution  across a 

…………………………………………………………………………………… 

3.     The factors affecting the amount of air in the soil are 

           a…………………………………………………………………………………. 

           b……………………………………………………………………………… 

           c………………………………………………………………………………. 

4.What are the importance of soil air? 

(a)………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

             

(b)………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

(c)………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

5. Which of the soil samples have large air spaces? 

 ………………………………………..……………………………………………… 
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APPENDIX C:  

PRE-TEST RESULTS FOR STUDENTS 

STUDENT ‘A’: 
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STUDENT ‘B’: 
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STUDENT ‘C’ 

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

L __ " ',,_"'toOI ' ... _.. "'~ 

At'" @-t~ ... " .... .. - ....... -" .••... _.'.' -~- _.--_ . 
.. • ......... 10 .......... ·• 

J. 5011 PO' ..... '.,. .. r ... "' 

p, ,h. r_"'" ,r.I,"' ,he ooU 

Co <he ",,,,,,,rIlon or ""w Lh< ...u hold. 

® .. w,..." .... , ... 1", .... In ~ , ... lI x.. 
•. W~I" or ,ho f.llo~'\nJ I. no<' ,.,,' '''''''., ,r",111/ 

/I.. hun"" S •• 1, C. """" @:l.i".......-/ 
~. A II "'" fol towi"~ .. , """ ,bo<J' .",,,,,i. ""rK 
~"""' .r .. o,,,.I,, from. dil"'''' ",,,,1011 '"'0 ' , ....... ",<1 ",I.,ioo 

a . ,,""0"" " or ",I .. " mol,,"I" rrom . ,,~Ion .r "i~ 01>11«"",,100 '" • "II"'" .r 

lowe' ,0n<c"",lloo. 

C. mQ"O"""' or ""IU1< ""I"ules r",,,, • "'liOO or I."" .... 'n"""'" or ,o\\'<n' 

mol" ul". 
D. mo""'lO"' or sol"'"' mol"ul .. ~om • ~ilu" ,,"utlo" IN<! ' oon«n,,.,,d .,lu\;O!L-

6, ,\1, io I Ito ",<I II m ,.I, "P or til ' follow; "~ ,~" ~\ 



90 
 

 

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



91 
 

 

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

C._ooiI'-' 
@ft ; .... _,w,.,· ... _ .. ~ 

16. WN<bollllcoo; __ ...pro =, IL_a_ 
11._ .. "",_ ... _---""---"'---' 

IL "='O'; ' B.ScIo<II .. "' ...... - C.DilllWuoo em ... "K 
1" Haw b ok , ...... .", _ . _pi< 01: ""11 

19. _ oft"" f.,uo..ill& r" "".do><> DOt .fl.e • .oil fo["''''''''' 

A .• Iim>" B, 0IP';s,n, c.. ..... ®oon«"""oo~ 
20. Whidl .,r ,II< r_ms .~ is no' n<e<Io<I .m;;n ~ '" , ..... - '" .boW 

tIW ",,"0';' __ in , lio",& u..»<7 

A. Thistle!imnd B· p,rn di>b« C. S"i!_ .... ""on ,@"aif, r<, 



92 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

•• 
:1.0 ...... • b , .... _.r ...... ""I,.., .. "",.. • dd"", .. """,, \0 ' ",--

IOlotIoro .""" . 

, ... ti.f'.f':I/ . .":?o/::~.~«. . , , , .~rdi,r.~ ___ ...... . 
). Th, ... """.IT""~. ,~. ,,"oono or. i';. I~"ol .. 

. __ Te:_~.?~~'£':~ .. , ........... __ 
b •• • .9.-::(j ,ff.!1./$..~,., __ chc __ . ___ , .. __ .......... , ........ .... , ...... .. 
,5.,.,I.~a=~ ............ . 

' .W,",' "."., importon" of,oTl. i,1 

(oj . . ......... .. ... ... . 

~. Whk" Om, <0;1 _ pt.. n." b'l!' .;, ,,",c,? 

.... ,''''& .. "Q;[.£ . 



93 
 

STUDENT ‘D’ 
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STUDENT’E’ 
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4 
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APPENDIX D 

POST-TEST QUESTIONS FOR STUDENTS 

UNIVERSITY OF EDUCATION, WINNEBA 

 CIRCLE THE CORRECT ANSWER FROM THE FOLLOWING MULTIPLE 

CHOICE QUESTIONS 

ANSWER ALL QUESTIONS 

1.  The method used to maintain soil air content is  

    A. weeding      B. afforestation      C. bush burning      D. ploughing 

2. Movement of water across a semi-permeable membrane from a weaker solution to 
a stronger solution is known as …… 

A. diffusion        B. active transport      C. plasmolysis      D. osmosis   

3. Which of the following apparatus is not needed when performing an experiment to 
show that osmosis occurs in a living tissue? 

     A. Thistle funnel   B. Petri dishes     C. Sugar solution    D. Knife     

4.Which of the following types of soil contains the greatest  percentage of air? 

   A. sandy        B. loamy       C. silt       D. clay  

5. How is air removed from a sample of soil? 

     A. By heating the soil sample 

     B. By burning the soil sample 

     C. By adding water about three times the volume of the soil into the soil. 

     D. By drying the soil 

6. Which of the following factors does not affect soil formation 

A. climate     B. organisms    C.   time    D. concentration 

7. All the following are importance of air to soil except 

     A. used for respiration by soil organisms and roots of plants. 

     B. major source of nitrogen  
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     C. reduces soil acidity   

     D. it promotes the activities of microbes and other soil organisms 

8.  All the following are factors affecting the rate of osmosis except     

     A.   temperature    B.  concentration gradient     C.  permeability    D. size of the  
particles 

9.The following are all factors affecting the amount of air in the soil except…… 

    A. soil particles   B.  concentration gradient    C.  soil water      D.  temperature 

10.  Which of the following is an example of osmosis? 

     A.  absorption of products of digestion through the villi in the ileum into the blood 

    B.  absorption of water by root hairs of plants from the soil 

    C.  absorption of some mineral salts in the soil by root hairs of plants 

    D.  movement of oxygen from maternal blood into the placenta  

11.   Aeration of the soil can be improved by the presence of the following except 

     A.  beetles     B.   earthworms      C.   grasshoppers    D.  millipedes 

12.  In which of the following yam tissues will osmosis occur? 

    A. boiled and peeled     

    B. raw and peeled 

    C. boiled and unpeeled  

    D.  roasted and peeled 

13. Osmotic pressure or pure water is 

     A. 0      B. 1       C. 10     D. 20 

14.  Osmosis cannot take place in a  

       A. pig’s bladder      B.  cellophane paper    C.  transparent polythene     D.  
parchment paper 

15. Which of the following  is not a constituent of soil? 

    A.  humus     B. air   C.  water      D.  silt 
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16.  All the following are true about osmosis except     

    A.  movement of molecules from a diluted solution into a concentrated solution 

    B.  movement of solvent molecules from a region of higher concentration to a 
region of lower concentration. 

    C.  movement of solute molecules from a region of lower concentration of solvent 
molecules. 

D. movement of solvent molecules from a dilute solution into a concentrated    
solution. 

17. What is the name of the membranes that allow certain materials to pass through 
them? 

     A. Osmosis    B. Selectively membrane   C. Diffusion    D. Impermeable 

18. Which of these does not require energy? 

     A. Gravity   B. Passive transport     C. osmosis     D. active transport 

19.  Air in the soil is made up of the following except     

    A.  oxygen    B. carbon dioxide       C.  nitrogen     D. sulphur 

20. Soil permeability refers to  

    A.  how easily water passes through the soil 

    B.   the proportion of air in the soil 

    C.   the proportion of water the soil holds 

    D.  how well water rises up in the soil 
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                      SECTION B (ANSWER ALL QUESTIONS FROM THIS PART) 

                                         FILL IN THE BLANK SPACES 

1.  The factors affecting osmosis are 
d. ……………………………………………………………………………… 
e. ………………………………………………………………………………

………….…………………………………………………………………… 
2.   Osmosis is the movement of water molecules from a dilute solution to a  

concentrated solution  across 
a……………………………………………………………………………………
…………………………………………………………………………………… 

3. The factors affecting the amount of air in the soil are 

           a…………………………………………………………………………………. 

           b……………………………………………………………………………… 

           c………………………………………………………………………………. 

4.What are the importance of soil air? 

(a)………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………………………………………………………… 
(b)………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………………………………………………………… 
(c)………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………………………………………………………… 

5. Which of the soil samples have large air spaces?    
…………………………………………………………………………………………
…………………………………………………………………………..…………… 
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APPENDIX E:  

POS-TEST RESULTS FOR STUDENTS 

STUDENT ‘A’: 
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STUDENT ‘B’: 
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STUDENT ‘C’ 
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STUDENT ‘D’ 
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APPENDIX F 

QUESTIONNAIRE 

UNIVERSITY OF EDUCATION, WINNEBA 

DEPARTMENT OF SCIENCE EDUCATION 

MASTERS OF PHILOSOPHY IN SCIENCE EDUCATION (BIOLOGY) 

Dear respondent, 

This questionnaire seeks to find out attitudes of students towards biology practical 

lesson. Please as much as possible, kindly complete this questionnaire as accurately 

and honestly as you can. Any information gathered will be treated confidential. 

SECTION A – Background Information                            

Instructions: Please kindly tick the brackets provided for the question appropriately 

the response that best answers it. Please provide written answer where applicable. 

1. Gender           Female(     )                 Male (     ) 

2. Class     …………………………………………………………….. 

 

   SECTION B : Benefits of carrying out practical’s during biology lessons. 

     Instructions: This section presents some statements on the benefits/effects of 

carrying out practical during biology lessons. You are expected to indicate your 

knowledge about the statements by ticking the number in the boxes provided below 

the option that best describe your responses. 

  Keys:  1-Strongly disagree (very untrue) 2-Disagree (untrue) 3- Not true (unaware) 

4- Agree (true) 5- Strongly agree (very true). 
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Benefits of carrying out practicals during biology lessons.                                                     

Responses 

Benefits/effects of carrying 
out practicals during biology 
lessons. 

   Response                Response 

 

 Response 

 

   Response Response 

 

1.   The aim of practical work 
during biology lessons is to 
improve our understanding. 

 

1 

 

2 

 

        3 

 

    4 

 

    5 

2.      Doing practical`s during 
biology lessons helps us  to 
develop the skills needed in 
problem solving.  

 

1 

 

2 

 

        3 

 

        4 

 

       5 

3. Practical work in biology 
will promote the 
understanding of the nature 
of science. 

 

1 

 

2 

 

        3 

 

       4 

 

        5 

4. Practical lessons builds our 
interest in biology. 

 

1 

 

2 

 

        3 

 

        4 

 

        5 

5. Carrying out practicals 
during biology lessons 
makes us  to pay attention 
in class. 

 

1 

 

2 

 

       3 

 

       4 

 

       5 

6. Practical lessons helps us  
to discover new concepts 
on our own. 

 

1 

 

2 

 

 

     3 

 

       4 

 

      5 

7. Practical lessons in biology 
helps us  to understand 
some topics better than 
teaching us with the lecture 
method. 

 

1 

 

2 

 

      3 

 

   4 

  

     5 

8. We  will not understand 
some topics in biology 
without carrying out 
practicals on such topics. 

 

1 

 

2 

 

       3 

 

    4 

 

      5 

9. Practical lessons add fun to 
learning. 

 

 

1 

 

2 

 

       3 

 

     4 

 

      5 

10. Practical lessons usually 
builds our  interest and 
motivate us to learn more. 

 

1 

 

2 

 

    3 

 

   4 

 

   5 
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SECTION C:   The attitude of students during  practical lessons in biology. 

Instructions: This section presents statements that looks at students attitude during 
practical  lessons.Respondents are required to tick the appropriate response that best 
describes their agreement or disagreement to the statements provided. 

Keys:1-Strongly disagree(very true) 2-Disagree(untrue)  3-Not sure(unaware)   4-
Agree(true)  5-Strongly agree(very true) 

Thank you for your cooperation. 

Testing of Null Hypothesis 

Ho:     There is no statistically significant difference between the academic 
achievements of the experimental group and the control group. 

H1: There is a  statistically significant difference between the academic achievements 
of the experimental group and the control group. 

 

 

11. I  see biology practical lessons to be 

very interesting. 

 

1 

 

2 

 

3 

 

4 

 

5 

12. Most of us don’t pay attention 

during practical lessons. 

 

1 

 

2 

 

3 

 

4 

 

5 

13. I  participate fully during practical 

lessons. 

 

1 

 

2 

 

3 

 

4 

5 

14. Practical lessons helps me to 

interact with teaching and learning 

materials to understand the theory. 

 

1 

 

2 

 

3 

 

4 

 

5 

15. Practical work may give me wrong 

answers which could have 

implications for their learning for 

examination.  . 

 

1 

 

2 

 

3 

 

4 

 

5 
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