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ABSTRACT 

This study investigated the impact of collaborative instructional approaches on form three students’ 

understanding of the topic; hydrocarbons. The sample for this study consisted of 106 science 

students from Winneba Senior High School and Apam Senior High School. The sample was 

selected from two intact classes in the both schools. After a pre-test organized for both classes, the 

class with the lower average score was assigned as the experimental group and the other class 

assigned the control group. Students were given an individual identification number to check 

students cross-over from one group to the other. Interviews, questionnaires and tests were used as 

the main instruments to collect data for the study. The reliability of the questionnaire, pre-test and 

post-test items were determined using Cronbach-Alpha ranged from 0.78 to 0.86. A collaborative 

learning text-oriented instruction was applied in teaching the experimental group whereas 

traditional approach was used in teaching the control group. It was also found that a good number 

of the students who took part in the study had wrong notions about hydrocarbons. The findings 

showed that there was a statistically significant difference in performance between the experimental 

and control group. The experimental group performed better in the post-test than the control group. 

The implication is that chemistry teachers in Winneba Senior High school and Apam Senior High 

should employ the collaborative learning approach in teaching chemistry to enhance the students’ 

learning. 
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CHAPTER ONE 

INTRODUCTION 

1.0 Overview 

This is an initial chapter that looks at the background to the study, statement of the problem and 

the purpose of the study. It also covers the research questions as well as the significance of the 

study. This chapter ends with the provision of abbreviations and synonyms of some terms 

mentioned in the report. 

1.1 Background to the study 

Science is at the midpoint of many successful careers and an influence on all human activities. 

Good Scientific Literacy (SL) is the bedrock upon which the development of every country 

depends. The acquisition and application of scientific knowledge is the panacea for the elimination 

of social and economic problems such as diseases, hunger and unemployment in the developing 

countries. In fields such as engineering, medicine, and agriculture, science and technology play 

crucial roles in the production of goods and services for the benefit of mankind.  Countries such as 

the United States of America, China, Japan, Britain, Germany, Korea, India and a host of others 

have attained economic breakthrough through the efficient use of science and technology, 

especially information technology thus scaling the poverty obstacle. For this reason, the relevance 

of science cannot be over stressed. For Ghana to develop at a fast pace, the quick development of 

science and technology through literacy among its members is principal. It is therefore in the right 

direction that the curriculum research development division of the ministry of education has put in 

place an organized syllabus to develop understanding of scientific concepts, principles, literacy and 
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scientific way of living. The syllabus places emphasis on the development of scientific attitudes 

towards an effective scientific life. The aim is to generate interest, critical thinking and appreciation 

of interaction between science and technology. Other interventions that have been presented by the 

government aimed at increasing and sustaining the interest of students in science and technology. 

These have been through interventions such as the Science, Technology and Mathematics 

Education (STME) Clinics, and the creation of girls’ education units within districts, municipal and 

regional educational units. The STME project is a collaborative project by the GES and the Japan 

International Cooperative Agency (JICA). Generally, the project trains districts, municipal 

directors of education, circuit supervisors who supervise teaching and learning among others at the 

basic level on how to use the best practices in teaching and learning of science, technology and 

mathematics.  

Also, selected teachers are sent to Japan for about eight weeks to study how to use science and 

technology, and teaching and learning materials more effectively in teaching. During vacations 

girls from the senior high schools across the country are camped for weeks to undergo extra tuition 

in science, mathematics and technology in STME Clinics. The Ghana Association of Science 

Teachers (GAST) and the Ghana Science Association (GSA) are augmenting the government’s 

efforts in promoting science education. The aim is to effectively promote the teaching of science 

at all pre-tertiary level through the concept update and the development of resources for science 

teachings through workshops. This objective is achieved by bringing science teachers from 

different backgrounds in the country together to share ideas and promote the teaching of science. 

The Ghana Science Association (GSA) is focused on the co-ordination of research activities in both 

science and science education. The main objective of the GSA is to inspire, endorse and 
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commercialize the study and applications of science and technology in Ghana. Furthermore, some 

colleges of education have been selected to purposely train teachers in science. The University of 

Education, Winneba was established in 1992 for training of graduate teachers in various fields of 

learning including science. In spite of the above interventions, science seems to be one of the 

academic subjects that students appear to dislike most (Adu-Gyamfi, 2013). Most students hold 

misconceptions on one aspect of science or the other and tend to discard or distance away from 

school science, regardless of the major influence it has on their lives (Aikenhead, 2002). African 

leaders tend to drop science for other subjects or courses perceived to be easier in their school or 

as part of their tertiary study in spite of the vast opportunities that science offers in terms of further 

studies in science (Naidoo, 2005). 

 Teacher-centered methods such as lecturing, demonstrations, memorizing, reviewing and 

questioning are often used. These approaches do not stimulate or improve students’ 

understanding of science. Student-centered learning methods such as collaborative learning could 

be used in shifting the focus of activity from teacher to the learner. Collaborative learning is based 

on the Constructivist Model in which students construct rather than receive or assimilate 

knowledge (Puntambekar, 2006). Constructivist learning models also require intellectual effort 

by students and aids in the retention of knowledge and generate interest in science. The role of 

the teacher in the student-centered learning is to facilitate the students’ learning by providing a 

framework of activities for the students to complete. Constructivists believe that for higher level 

of cognition to occur, students must build on their own knowledge through activities that engage 

them in active learning (Cooperstein & Kocevar-Weinger, 2004). Effective learning takes place 

when students take stock of what they already know and then move beyond it. If students actually 
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constructed their own framework scheme through experimenting, they are most likely to retain 

the facts they learn in chemistry. Despite the application of hydrocarbons in technological 

development and everyday life, both students and teachers of chemistry consider the concept 

difficult (Udu, 2018). Studies have shown that the performance of students in hydrocarbons in 

most West African countries has generally and consistently been poor over the years (WAEC, 

2018; Adu-Gyamfi & Ampiah, 2019).  

According to Acker and Armenti (2007), the instructional method which is right for a particular 

lesson depends on many factors. Among these are the age and developmental levels of the 

students, what the students already know and what they need to know to succeed in a lesson, the 

subject matter content, the objective of the lesson and class size. Other factors are time, space, 

materials, resources and the physical setting. A more difficult problem is to select an instructional 

method that best suits one’s particular teaching style and the lesson to be taught. 

 Flores (2016) also suggested that resources that also assist teachers teach better are typically a 

lesson plan or practical activity that involves learning and acquisition of skills. Also, students 

working in groups is yet one other way a teacher can organize a better constructivist lesson. Many 

educators seek to apply the strategies that help students collaborating to complete course work 

(Reigeluth, 2009).  Reigeluth explained further that active or participatory learning by the 

students within the classroom environment has recently been recognized as an effective, efficient, 

and superior instructional technique. Yet, only a few teachers in basic and senior high schools 

appear to employ this pedagogical strategy (Akyeampong & Lewin, 2002). Collaborative or peer 

learning is one of the most widely discussed teaching methods according to Marjan and Seyed 

(2012). According to researchers (Darling-Hammond, 2006) collaborating in learning allows 
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students in smaller groups to work on the same task; talk among themselves and to the viewpoints 

of one another during discussions or assignment. Evidence from Puntambekar’s (2006) research 

shows that collaborative learning approaches increase opportunities for learners to practice 

concepts they have been taught, and provides opportunities for learners to be problem solvers 

rather than information receivers. It also provides opportunities for meaningful interactions 

between peers and teachers. Hence, the need for a study of the effect of collaborative instructional 

approaches on the academic performance of students in chemistry at Winneba Senior High 

School and Apam Senior High School. Below is the extract of chief examiner’s report on 

students’ performance in hydrocarbons, 2018 

 

Source: www.waecgh.org 
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1.2  Statement of the Problem 

In Ghana, teaching of science in senior high schools seems to be teacher-centered through giving 

and taking of notes and demonstration methods which do not enable students to form mental 

models of the concepts presented to them. Also, absent in the teacher-centered method is the 

enthusiasm to learn since the method is boring, and monotonous, with only the teacher doing the 

talking. Effective science teaching does not result from teacher-centered approaches. Even 

though in Ghana, chemistry is taught in senior high schools with the intention of enabling students 

to follow instructions, perform experiments, record observations, evaluate and draw conclusions, 

these noble intentions are not achieved in reality. Students therefore go through their chemistry 

courses with a deficiency in these important process skills. The Chief Examiner’s Report on 

science for 2018 stated that the students’ performance was poor and that the students lacked 

answering skills and the understanding of topics in chemistry. Science subjects in general and 

chemistry in particular, tend to be disliked by most students since most of the concepts are 

abstract. Although the students’ deficiencies in the knowledge and practical skills aspects of 

chemistry have been the subject of concern for some time now at the SHS level, there appears to 

be no immediate solution. 

 For this reason, this study was designed to determine whether or not the utilization of 

collaborative instructional approaches will help the students in the research area to improve upon 

their understanding of selected chemistry concepts. 
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1.3 Purpose of the Study 

The main purpose of this study was to evaluate the impact of collaborative learning on the 

academic performance of selected Winneba Senior High School and Apam Senior High School 

students in their study of the concept of hydrocarbons. 

1.4 Objectives 

The objectives for this study were as outlined below: 

 To explore the causes of poor performance of students in hydrocarbons. 

 To examine the effect of collaborative instructional approaches on students’ 

understanding and academic performance in their study of hydrocarbons. 

 To find the statistical difference in the academic performance between students exposed 

to collaborative instructional approach and those exposed to traditional approach of 

teaching. 

1.5 Research Questions 

The study was guided by the following research questions. 

 What are the main causes of students’ poor performance in their study of 

hydrocarbons? 

 To what extent will the use of collaborative learning improve the students’ 

understanding and academic performance in their study of the topic, hydrocarbons? 

 Are there any differences in the performance of students exposed to collaborative 

instructional approach and those exposed to traditional approach of teaching 

hydrocarbons? 
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1.6 Null Hypotheses 

The following null hypotheses were formulated for the study: 

H01: There is a statistically significant difference between the experimental group’s 

interpretation of concepts in hydrocarbons and that of the control group before and after 

teaching them using collaborative learning approach. 

H02: There is no significant difference between the test scores of the experimental group 

and the control group before teaching them hydrocarbons. 

H03: There is a statistically significant difference between the means in the performance 

of students taught of hydrocarbons using collaborative learning approach and those taught 

using traditional approach. 

1.7 Significance of the Study 

The findings and recommendations of this study will be beneficial to students studying chemistry 

in Winneba Senior High School and Apam Senior High School. It will be of immense benefit to 

teachers teaching chemistry in Winneba Senior High School and other Senior High Schools in 

Central Region of Ghana. It will provide insight into the need for teachers to select appropriate 

methods which will be useful in arousing and sustaining the students’ interest in chemistry. 

Furthermore, this study will serve as a reference document for the Ministry of Education (MOE), 

Ghana Education Service (GES), the Curriculum Research and Development Division (CRDD) 

and other stakeholders associated with science education to effect desirable changes in the 

teaching and learning of chemistry. Finally, and more importantly, it will serve as the basis for 

further research work. 
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1.10 Organization of the Thesis 

This write-up is divided into five chapters. The first chapter provides an introduction to the study. 

It also includes the problem of the study, purpose of the study, research questions, and significance 

of the study. The second chapter consists of the bibliography of the study. The third chapter outlines 

the detailed information of research methodology and materials employed in the study. The fourth 

chapter presents the data collected and their analysis. The fifth chapter presents the discussion of 

the results, summary of the study, conclusions and recommendations. 

Abbreviations and synonyms 

CRDD: The Curriculum Research and Development Division 

MOE:  Ministry of Education 

GSA:  Ghana Science Association 

GES:  Ghana Education Service 

GAST: Ghana Association of Science Teachers 

JICA:  Japan International Cooperative Agency 

SHS:  Senior High School 

STME: Science, Technology and Mathematics Education 

WAEC: West Africa Examination Council 
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3.0 Overview 

This chapter describes the methodology of the study. It covers the research design, population 

sample and sampling procedures, the interventions as well as research instruments (observation, 

interview and questionnaire, and performance test implementation) for data collection. Other issues 

considered in this chapter are reliability and validation of the research instruments, data collection 

as well as educational materials of the study. 

3.1 Research Design 

 

 

 

 

 

 

 

 

 

 

The research design used in this study was quasi-experimental. In this type of design, two groups 

are used with one as the experimental group and the other, as the control group. Both groups were 

assessed with the same test item (Pre-test) to establish their entry knowledge.  Both groups were 

then assessed again with post-test to ascertain the impact of the treatment. The research design is 

possibly useful in that it controls all threats to validity and all sources of bias such as history and 

maturation. Lee and Chwen (2017), research design allows the researcher to compare the final post-
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test results between the two groups, giving the researcher an idea of the overall effectiveness of the 

intervention or treatment. Also, it enabled the researcher to find out how both groups changed from 

pre-test to post-test whether one, both or neither improved over time. If the control group also 

showed a significant improvement, then would permit the researcher to attempt to uncover the 

reasons behind this. Again, this design will enable the researcher to compare the scores in the two 

pre-test groups, to ensure that the randomization process was effective. These checks evaluate the 

efficiency of the randomization process and also determine whether the group given the treatment 

showed a significant difference in performance. 

3.2 Treatment 

All the students in form three science class (3SC1) and form three science class (3AG1) in Apam 

Senior High and Winneba Senior High School respectively were examined on hydrocarbons. This 

served as the pre-test. The intervention was in the form of a collaborative learning approach. Both 

groups of students were taught by the researcher in the course of the study. The students in the 

experimental group were administered the treatment and those in the control group were taught 

using the traditional method of teaching. Students in the treatment group were taught using a 

collaborative learning approach in the teaching and learning process. Each student in the group was 

assigned a different aspect of a given learning task to perform. The solution to the task allocated to 

each group was arrived on consensus. Students from each group then presented their findings in 

turns. The researcher then summarized the major points agreed on by all members in each of the 

groups in the class on the marker board. This approach was adopted for a period of six weeks in 

the experimental class. 
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The control groups however were taught using the traditional method of teaching which consisted 

of lecturing and teacher directed discussion. After the end of the four-week period, all the students 

in the two classes, 3C1 and 3AG1 were then assessed using the post-test to ascertain the impact of 

the collaborative learning approach. 

The post-test for both the control and experimental was held at the same time in different 

classrooms under strict supervision. During the implementation of the intervention to the 

experimental group, the teacher observed the entire teaching and learning process in the class. 

According to Eastaby-Smith, Thorpe and Love (1991), observation offers more information which 

would not have been done with other methods. It also offers first-hand information without relying 

on reports of others. Observation, again also is useful to determine whether or not people do what 

they say they do behave in a way they claim to perform (Amedahe 2002). 

3.3 Population and Sample 

The population for this study consisted of all SHS students in Winneba Senior High School in the 

Winneba municipality and Apam Senior High School in Gomoa West District. The sample 

involved in the study comprised all form three 3SCI and 3AG students in Apam Senior High and 

Winneba Senior High School respectively. Apam Senior High and Winneba Senior High School 

were chosen for the study because both schools do science. Again, to enable the researcher to 

benefit from teachers and students for the cooperation of the research work. Finally, the researcher 

chose the schools in question because of the willingness of the students to partake in the study 

during the pre-study visits to the school. 
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3.4 Sample and Sampling Procedure 

Purposive sampling technique was used to select the sample for the study. The sample for the study 

was selected from three-year complete classes at Winneba Senior High School and Apam Senior 

High School. One of the two classes, 3AG1 (Form three Agriculture 1 class) was chosen as the 

experimental group and the other class, 3SC1 (Form three science 1) the control group. The total 

sample size was one hundred and six (106) students. Out of this, fifty (50) were in the experimental 

group while the control group contained fifty-six (56) students. The control group was made up of 

twenty-three (23) females and thirty-four (33) males, while the experimental group was made up 

of twenty (20) females and thirty (30) males. After the pre-test, which was administered to all the 

students at the same time in their respective classrooms, the class that obtained the lower mean 

mark (i.e., low ability class) was chosen as the experimental group whiles the class that obtained 

the higher mean mark (i.e., high ability class) was chosen as the control group. This was done to 

find out whether the performance of the low ability class would improve from the collaborative 

learning approach than the high ability class. 

3.5 Research Instruments 

The instruments used for data collection in this study were observation, interview, questionnaire 

and performance test. The tests used were pre-test and post-test. Observations and tests are meant 

to provide reliable and inform measure, without disparities Amedahe (2002). Observation is a 

collection of data to provide information when other methods are not effective. It also offers straight 

information without relying on the reports of others and it is relatively inexpensive to run. 

Observation is again valued in particular to discover whether people do what they claim to behave. 

Throughout the entire three weeks when the treatment was being administered, the researcher 
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observed the behavior, responses and contributions of students in both control and experimental 

groups. This was to ascertain if there were any changes in behavior of students and also to find out 

the differences in attitude of students from each of the two groups. A Treatment Variation on the 

collaborative learning approach industrialized by Reid, Forrestal, and Cook (1989) was also 

accepted in the course of the treatment being administered. This was used to help determine the 

effectiveness of collaborative learning approach on students’ behavior in class and attitude towards 

chemistry. The pre-test named Base Line Survey test was used to undertake the pre-test. It consisted 

of 40 items covering hydrocarbons. The instrument was designed by the researcher and consisted 

of 20 multiple choice questions and 16 major answer type. These items were critically reviewed by 

a subject area expert. The instrument (test) was trial tested and the reliability coefficient of the pre-

test and post-test were calculated to be 0.79 and 0.78 respectively, using the Cronbach Alpha 

Reliability Test. Samples of the pre-test and post-test can be found in Appendices A and B 

respectively. All assessments were made using these items. The tests were administered twice 

during the study; once before the administration of the interventions and once after the 

interventions. The purpose of the pre-test was to assess the students’ prior knowledge level in the 

subject matter and to find out if there were any significant differences between the control and 

experimental groups. The post-test was aimed at assessing if a significant difference in terms of 

subject matter knowledge between the groups has emerged. The same questions were administered 

in both tests, however, the questions used for the pre-test were altered slightly in terms of 

arrangement and construction for the post-test. 

The questionnaire also consisted of 5 items which sought the views and perceptions of students on 

chemistry. It was designed by the researcher and consisted of five responses ranging from strongly 
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disagree to strongly agree. Positive worded items in the questionnaire were scored on a scale of 

one to five. Negative worded questionnaire items were scored in the reverse manner. This was to 

ensure that all of the individual item scores lie on the same scale with regard to direction. For 

positive items, strongly agree was scored 5, agree was scored as 4, not certain 3, disagree 2 and 

strongly disagree 1. However, for negative statements, strongly agree was scored 1, agree 2, not 

certain 3, disagree 4 and strongly disagree 5. The mean value for each sub-scale was obtained. 

3.6 Validity of the Main Instrument 

The content validity of the Interview Schedules and questionnaire for students were ascertained by 

senior science educator in the Department of Science Education, UEW, with extensive knowledge 

and research experience in designing instructional strategies and curriculum materials for 

suggestions and comments for the improvement of the items. This expert vigorously analyzed 

various questions items in both the interview schedule and questionnaire. This led to correction of 

incorrect items. 

3.7 Reliability of the instrument 

Reliability is clarified by Cohen et al (2017) as the extent to which a procedure produces similar 

results under constant conditions on all occasions. In order to ensure the reliability and 

effectiveness of the instruments used, they were trial-tested with form three science students in 

Potin Senior High School. This school is chosen because it offers the elective science programme 

just as students at Winneba Senior High School and Apam Senior High School. Proximity is 

another reason why Potin Senior High School was chosen for the exercise. The internal consistency 

of the study was determined using the Statistical Package for Social Science (SPSS), version 20 for 

windows. The Cronbach alpha coefficient of reliability was measured. The reliability coefficient 
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of the questionnaire and tests are summarized and presented in Table 1: According to Berg and 

Lune (2017) coefficient of reliability values above 0.75 are considered reliable. Therefore, the 

above reliability indices gave an indication that the instruments were substantially reliable. 

Table 1: The Reliability coefficients of the various instruments 

Instrument                                                         Reliability coefficient 

Questionnaire                       0.80 

Pre-test                       0.79 

Post-test                        0.78 

   

The interview protocol was also piloted with the same sample used in piloting the test. The 

reliability of the interview was then assessed using inter-rater reliability. The transcriptions of the 

audio recordings of the interviews were given to different experts to determine the inter-rater 

reliability of the data. These experts agreed that the interview protocol could be used to undertake 

the substantive study. The reliability of the interview protocol was also enhanced by the fact that 

the interviewer held one-no-one interview sessions with the various respondents using almost the 

same questions. Agreeing to Guion (2011), one-on-one interviews with standardized questions 

appear to have the highest reliability. 
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3.7 Treatment of the Groups 

3.7.1 The Control Group 
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Figure 1: Traditional method classroom 

The control group received traditional instruction which involves lessons using lecture/discussion 

methods to teach hydrocarbons. Teaching strategies relied on teacher’s explanation and textbooks, 

with no direct consideration of the students’ alternative conceptions. The students studied their 

handouts on their own before the class. The teacher structured the entire class as a unit, wrote notes 

on the marker board about the definition of concepts, and key points. The primary underlying 

principle was that knowledge resides with the teacher and that it is the teacher’s responsibility to 

transfer that knowledge as a fact to students. The teacher described and defined the concepts and 

after teacher’s explanation, some concepts were discussed, motivated by teacher-directed 

questions. The majority of instruction time (70-80%) was devoted to instruction and engaging in 

discussion stemming from the teacher’s explanation and questions. The remaining time was spent 

on a worksheet study. Worksheets developed specifically for each lesson were used as practice 

activities; they required written responses and reinforced the concepts presented in the classroom 
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sessions. While the students were studying worksheet exercises, the teacher circulated and provided 

assistance if needed. The students had the opportunity to ask questions, and the teacher was 

available both to answer questions and make suggestions. The worksheets were collected and 

corrected by the teacher, and the students received their sheets after correction. This classroom 

typically consisted of the teacher presenting the right way to solve problems. 

3.7.2 The Experimental Group 

To promote change in the study of chemistry, collaborative learning model was prepared by the 

researcher and used with the experimental group lasting three (6) teaching weeks. 

 

Figure 2: Collaborative learning model 

Source: www.semanticscholar.org 
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Figure 3: Collaborative instructional approach classroom 
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3.8 Data Collection Procedure 

The researcher obtained a permission from the Municipal and District Directors of Education to 

administer the instruments in the selected schools. The researcher sought permission from the 

headmistress to undertake the study. Permission was also sought from the teachers of the selected 

classes. The first visit was used to establish rapport with the students and to solicit their 

participation in the study and to select a date for administering the instruments. In the first week, 

the questionnaire and the pre-test were administered to the students in their respective classrooms 

by the researcher. This was done during their chemistry periods and the responses were collected 

immediately to ensure 100% collection. The hydrocarbons pre-test was administered by the 

researcher to both intact classes during the chemistry period of each class which lasted for 45 

minutes to determine each student’s level of performance in the topic prior to the start of 

intervention. Based on the mean performance of students out of a maximum score of 30 marks, 

experimental and control groups were designated. The class which obtained higher mean mark was 

designated the control group and one with the lower mean mark was designated experimental 

group. This was done to find out whether the performance of the class of ability might improve 

much more from collaborative learning approach instructions than the class of high ability. After 

the administration of the pre-test, collaborative learning model was prepared and the experimental 

group was taught the hydrocarbons by the researcher using the collaborative learning model whilst 

the control group was taught the same topic using the traditional method of teaching. Each class 

was taught for three weeks. Each classroom instruction was four periods of 60 minutes each per 

week (i.e., 240 minutes of contact periods per week in each class). After three weeks of instruction, 

post-tests (Appendix B) of comparable standards as the pre-tests were administered to the entire 

students in their respective classrooms. The test lasted for 45 minutes. This was done to compare 



42 
 

the performance of the students in the two groups after the instructional period. After the 

administration of the post-test in the last week, a 15-minute interview was also conducted with ten 

students from the treatment group to find out their views and perceptions about the collaborative 

learning model. The interviewees were assured of confidentiality and also given code names in 

order to prevent the exposure of their identities. Prior to each interview session, the interviewees 

and the researcher agreed on the time and venue of interview. Permission for each interview was 

also sought before the interview sessions were recorded. 

3.9 Data Analysis Procedure 

Both qualitative and quantitative methods of data analyses were employed by the researcher for 

analysis of data collected. Data from the interview sessions were analyzed qualitatively while the 

data from students’ questionnaire and the test were analyzed quantitatively. Analyses of the results 

obtained from the study were carried out in three (3) phases. The statistical analyses of the tests 

(i.e., pre-test and post-test) and the students’ scale questionnaire were carried out first. The mean, 

standard deviation and the T-test of the experimental and control groups were computed. The T-

tests were used to compute. The T-tests were used to investigate whether any differences existed 

between the experimental and control groups’ mean scores on the tests and the questionnaires. 

Also, the T-test was used to investigate whether there any significant differences between the 

groups’ mean scores before and after the administration of the interventions. T-test was used to 

investigate any differences in performance of students in experimental in terms of gender. The 

inferential statistics were used by the researcher to determine the effectiveness of the collaborative 

learning approach in solving the learning needs of students. The second phase of the analysis was 
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done to find out the views of students about the collaborative learning method developed as 

provided on the interview schedule. 

In the second phase, qualitative analysis was done on the data gathered through the interviews. The 

recorded conversations were transcribed, analyzed and summarized thematically after the interview 

sessions. Using the constant comparatively method of analysis, the researcher read through the 

transcript for each interview to get a sense of the uniqueness of that story. Each transcript was 

carefully reviewed, sentence by sentence, in order to identify words and phrases that were 

descriptive and represented a particular concept. Central themes were extracted as the transcript 

was read and re-read several times. 

3.10 Ethical consideration 

Ethical consideration can be specified as one of the most important parts of research. Dissertation 

may even be doomed to failure if this part is missing (Bryman & Bell, 2007). The researcher 

therefore employed the following principles. 

 Research participants were not subjected to any harm. 

 Respect for dignity of research participants was prioritized. 

 Full consent was obtained from the participants prior to the study. 

 The protection of the privacy of research participants was assured. 

 Anonymity of individuals and organisations participating in the research was assured  

3.11 Educational Materials  

The educational materials for this study were based on the collaborative learning theory rooted in 

Lev Vygotsky’s idea, Zone of Proximal Development and constructivist learning theory. Thus, 
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learners rely on one another to accomplish tasks that they otherwise would not be able to 

complete individually. Hence, students explain concepts perfectly in an orderly manner. 

Collaborative learning is key for developing critical thinking skills, with it suggested that students 

retain more information when working in groups. Collaborative learning theory involves peer-to-

peer learning that foster deeper thinking in the classroom. Collaborative learning theory suggests 

that group learning helps students develop their higher -level thinking, oral communication, self-

management and leadership skills. 

 

Figure 4: Scaffolding strategies for collaborative learning 

Source: www.mshouser.com 
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Figure 5: Scaffolding instructional approach for collaborative learning approach 

Source: learn.canvas.net 

 

 

Figure 6: Constructivist learning design for collaborative learning 

Source: www.researchgate.net 



46 
 

 

Figure 7: Student-centered learning approach for collaborative instruction 

source: wordpress.com    

 

 

Figure 8: Model of methane  

Source: www.shutterstock.com 
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Source: sites.google.com 

The purpose of these materials in the collaborative learning is to give learners an opportunity where 

they learn the skills of active listening, positive conflict resolution, acceptance of others’ views, 

and effective communication.  The teacher’s task is to be a facilitator of learning process through 
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the use of collaborative learning models to help learners discover themselves the meaningful way 

of learning which promotes a better understanding of hydrocarbons.   
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CHAPTER FOUR 

RESULTS 

4.0 Overview  

In this chapter, the results of analyses of documents and data collected through interviews, 

questionnaire and tests are presented. The chapter opens with a description of characteristics of the 

actual sample. The presentation of results is organized according to the research questions. Results 

pertaining to the first research question are presented first, followed by the other research questions 

one after the other. 

4.1 Demographic description of the research participants 

Demographic description may be referred to as how people are classified into groups using 

common characteristics such as race, gender, income level or age. Demographic information 

provides data regarding research participants and it is necessary for the determination of whether 

the individual in the study is a representative sample of the target population for generalization 

purpose. The profile of the respondents in this study was presented in terms of their age and gender. 

There was a total of 106 students involved in the study. Out of this number, 56 formed the control 

group. The remaining 50 students formed the experimental group. The sample is presented 

graphically shown in Figure 6. 
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Figure 9: Distribution of students in the experimental and control groups 

Research Question One: What are the main causes of students’ poor performance in their 

study of hydrocarbons? 

This question was answered using data from items in the questionnaire designed for the study as 

well as the interview data of random selections of students from both the experimental and control 

groups. Table 2 gives a summary of the responses provided by the students to the questionnaire 

items designed to answer the research question. A vast majority of the students agreed that the 

conditions in school inhibited the smooth study of chemistry. Only 29 out of the 106 students 

disagreed with the above assertion as seen in Table 2. 
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Table 2: Views of students on the causes of their poor performance in hydrocarbons 

Item SA A NC D SD 

1. Conditions in the school are not conducive for 

the study of chemistry 

52 21 5 22 6 

2. The attitude of my chemistry teacher 

discourages me from studying chemistry 

29 27 2 26 22 

3. I am discouraged from studying chemistry by 

my peers 

33 30 0 28 15 

4. There are no relevant equipment and 

laboratory apparatus in the school to help me 

study chemistry 

40 37 4 18 17 

5. I am not motivated to study chemistry 

because of conditions at home and the attitude 

of my parents towards chemistry 

15 15 6 36 34 

 

The students gave diverse responses to item two which sought to ascertain the impact of a chemistry 

teacher on the students’ attitude and achievement in the subject. Whereas 56 of the students said 

they were discouraged from studying chemistry by the attitude of their chemistry teacher, 43 of 

them disagreed with the students. From Table 2, it is evident that the peer influence had an impact 

on the students’ attitude toward the study of chemistry. A total of 63 students admitted to being 

discouraged from studying the subject due to the influence from peers. Only 35 students disagreed 

with the statement that there was no relevant equipment for studying chemistry at school. The total 

number of students who admitted to being influenced adversely by the conditions at home as far as 
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the study of chemistry is concerned was 30. Seventy of the students stated that their study of 

chemistry was not adversely influenced by the attitudes of their parents’ and conditions at home. 

In the complimentary data collected through interviews in this question, students indicated that the 

factors responsible for their poor performance include: congestion in the chemistry laboratory, 

absence of logistics, lack of comprehension of concepts, outdated nature of equipment and logistics, 

teaching method of the teacher and improper supervision by teachers and technicians. 

Research Question Two: To what extent will the use of collaborative learning improve the 

students’ understanding and academic performance in their study of hydrocarbons? 

To ascertain the initial performance level of the students, a pre-test was conducted on the students. 

The test items are shown in Appendix C. The frequency distribution of marks attained by students 

in the experimental group during the pre-test is displayed in Table 3. From Table 3, none of the 50 

students scored above 50%. Eight students had marks between 10 and 20. Thirty-four percent of 

students scored between 20 and 30. It can also be observed from the table that many students scored 

between 31 and 40 marks. Only 5 students representing 10% of the total number of students in the 

experimental group had marks above 40. 
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Table 3: Frequency Distribution of Pre-test Scores of Students in the Experimental Group. 

Scores Frequency Percentage (%) 

10-20 8 16 

21-30 17 34 

31-40 20 40 

41-50 5 10 

51-60 0 0.0 

61-70 0 0.0 

71-80 0 0.0 

81-90 0 0.0 

91-100 0 0.0 

Total 50 100 

  

To determine the effect of the collaborative learning on students’ performance, a post-test was 

conducted after the intervention procedure. The frequency distribution of post-test scores of 

students in the same group (experimental) is displayed in Table 4. Table 4 indicates that only six 

percent of students scored marks less than 51. Twelve percent of students had marks ranging 

between 51 and 60. Twenty-four percent of students scored between 71 and 80. The total number 

of students who had marks above 80% was 22 as displayed in Table 4. 
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Table 4: Frequency Distribution of Post-test Scores of Students in the Experimental Group 

Scores Frequency Percentage (%) 

10-20 0 0.0 

21-30 0 0.0 

31-40 0 0.0 

41-50 3 6 

51-60 6 12 

61-70 8 16 

71-80 12 24 

81-90 11 22 

91-100 10 20 

Total 50 100 

 

 It is observed from Table 4 that there was a remarkable improvement in the scores of the students 

after the treatment. 

From Table 5, the average mark of the students in the experimental group during the pre-test was 

35.73. However, this mark increased to 79.43 during the post-test. Observably, there had been a 

tremendous improvement in the performance of students after the treatment. 

Table 5: Analysis of Pre-test and Post-test Scores of the Experimental Group 

Compared Group N Mean Score SD d.f p-Value 

Pre-test 50 35.73 4.33 48 0.002 

Post-test 50 79.43 11.21   

 *p < 0.05 
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Hypothesis One 

H01: There is no significant difference between the experimental group’s understanding of 

hydrocarbons before and after teaching them using the collaborative learning approach. 

A paired sample T-test result conducted to determine the extent of difference between the 

performance of students in the pre-test and post-test is also shown in Table 4. The generated p-

value of 0.002 was less than the probability level of 0.05, thus indicating that there was a significant 

difference in the performance of students in the experimental group in the pre-test and post-test. 

Research Question 3: Are there any differences in the performance of students exposed to 

the collaborative instructional approach and those exposed to the traditional approach of 

teaching hydrocarbons? 

This research question sought to establish the impact of collaborative learning approach on 

students’ understanding of various concepts in redox reaction as compared to the traditional method 

of teaching. The scores attained by both groups of (control and experimental) in both the pre-test 

and post-test were tabulated, compared and analyzed to come out with inferences and conclusions. 

Twenty-five (25) students scored below fifty marks for the post-test for the control group whiles 

only three students scored below fifty marks for the post-test for the experimental group. Only six 

students scored above sixty (60) in the post-test for the control group. After the post-test, forty-one 

students scored above sixty (60) marks for the experimental group. Hence, there is a significance 

difference in the performance between students exposed to the collaborative learning approach and 

those exposed to the traditional learning approach.  



56 
 

The frequency distribution of both pre-test and post-test scores of students in the control group is 

shown in Table 6. 

Table 6: Frequency Distribution of Pre-test and Post-test Scores of students in the control 

Group 

Scores 10-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 

Pre-test 4 16 15 15 6 0 0 0 0 

Post-test 0 13 12 13 11 5 2 0 0 

 

The frequency distribution of pre-test and post-test of scores of students in the experimental 

group is seen in Table 7. 

Table 7: Frequency Distribution of Pre-test and Post-test of the Experimental Group 

Scores 10-

20 

21-

30 

31-

40 

41-

50 

51-

60 

61-

70 

71-

80 

81-

90 

91-

100 

Pre-test 8 17 20 5 0 0 0 0 0 

Post-test 0 0 0 3 6 8 12 11 10 

 

To find out whether there were significance differences in the performance between those exposed 

to collaborative learning approach (experimental group) and those exposed to the traditional 

approach (control group) of teaching, the means, standard deviations and t-tests for both pre-test 

and post-test scores were calculated as shown in Table 8. 
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Table 8: Means, Standard Deviations and t-test of Pre-test and Post-test Scores of the 

Experimental and Control Groups 

Groups 

compared 

Test Mean 

Test 

Scores  

Standard 

Deviation 

t-value p-value 

Experimental Pre-test 35.73 4.33 0.134 .254 

Control Pre-test 41.22 5.64   

Experimental Post-test 79.43 11.21 5.465 .004 

Control Post-test 57.17 8.61   

       *p < 0.05 

Testing of Null Hypothesis Two 

The first null hypothesis, H02, said that there is no significant difference between the achievement 

of the experimental group and the control group before they were taught hydrocarbons using the 

collaborative learning approach and the traditional learning approach respectively. From Table 7, 

the mean test score of the experimental group (35.73) in the pre-test was smaller than for the control 

group (41.22) counterparts. The t-test analysis of the pre-test mean score of the two groups shows 

no significant difference (t = 0.134; p > 0.05). This showed that there was no significant difference 

in the performance between the two groups at the beginning of the study. This indicates that the 

two groups were comparable on the initial understanding of hydrocarbons. Thus, we fail to reject 

the null hypothesis. 
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Testing of Null Hypothesis Three 

H03:  There is no significant difference between the means in the performance of students who were 

taught hydrocarbons using the collaborative learning approach and those taught using the 

traditional approach. 

As shown in Table 8 above, the mean test score of the experimental group (79.43) was higher than 

their control group (57.17) counterparts in the post-test. The T-test analysis of the mean score on 

the post-test shows a significant difference between the two groups (t = 5.465; p < 0.05). There is 

statistically significant difference between the performance of students exposed to the collaborative 

learning approach and their counterparts exposed to the traditional approach. The experimental 

group performed better than the control group in the post-test. This indicates that the experimental 

group had better conceptual understanding of hydrocarbons than the control group after the 

treatment. Thus, the null hypothesis was rejected. 
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CHAPTER FIVE 

DISCUSSION AND CONCLUSIONS 

5.0 Overview 

This chapter summarizes the research findings and provides a conclusion to the study. 

Recommendations and suggestions for further research are also provided. 

5.1 Summary 

The purpose of this study was to scrutinize the effect of the collaborative learning on the 

performance of students in some selected chemistry concepts.  Instruments such as questionnaire, 

interview guide, pre-test and post-test were used. The use of the various instruments ensured that 

the researcher gathered adequate data to carry-out the study and came out with valid deductions 

and findings. The responses provided by students to the various research questions are summarized 

below. 

5.1.0 Causes of poor performance of students in their study of hydrocarbons 

The main factors mentioned by students as being responsible for their poor performance in 

hydrocarbons were as follows: congestion with respect to class size, abstract nature of the topic, 

absence of logistics such as laboratory equipment, charts and models, lack of comprehension of 

concepts, poor teaching methods adopted by teachers, same laboratory for all subjects, not much 

practical work as is required and improper supervision by teachers and technicians. The statistical 

analysis of the experimental group’s pre-test and post-test results showed that there were 

statistically significant differences in students’ performance before and after the treatment. The 

experimental group showed tremendous improvement in their performance after teaching them 

hydrocarbons using the collaborative learning approach. 
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5.1.1 Differences in the performance between students exposed to the collaborative 

learning approach and those exposed to the traditional approach of hydrocarbons 

The statistical analysis of the pre-test of the control and experimental groups showed that there was 

no statistical significance in the performance between the two groups at the beginning of the study. 

This indicates that the groups had about the same entry performance in their initial understanding 

of hydrocarbons. However, there was a statistically significant difference in the performance 

between the experimental group and their control group counterparts in the post-test. The 

experimental group performed better than the control group in the post-test. This indicates that the 

experimental group had better conceptual understanding of hydrocarbons than the control group 

after treatments. Thus, there was a significant improvement in the performance of the experimental 

group over the control after the treatments. This also means that the students who were exposed to 

the collaborative learning approach retained significantly more of the scientific concepts taught in 

the study than those who were taught using the traditional approach. 

5.2 Discussion 

This study has exposed some of the reasons why students might lose interest in chemistry, and 

particularly hydrocarbons, in the course of their secondary schooling. It, thereby, highlights ways 

in which we might attempt to enhance students’ interest in the topic. In terms of the content of the 

chemistry curriculum, some topics appear to attract some students but deter others. As such, 

emphasis or reduction of such subjects might, overall, prove ineffective. This suggests that 

science should be taught using topic study instead of selected sub-topics. Another major effect on 

whether students find a subject interesting appears to reside in whether they perceive it as 

‘relevant’ (Woolnough, 1994). Interviews with students in the present study revealed that 
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‘relevance’ was a reason for finding redox reaction interesting, and ‘lack of relevance’ as a reason 

for finding it boring. This idea was reinforced by the specific curriculum areas that students 

raised in the context of finding the subject interesting. However, a few also raised the notion of 

degree of relevance of the topic to other parts of the formal school curriculum. 

Science teachers must place more emphasis on interdisciplinary links, perhaps by raising, for 

example in physics lessons, circumstances in which chemistry is relevant to popular areas in 

physics. For instance, nuclear physic. Perhaps, the most obvious factor raised by students was the 

link between the poor teaching methods employed by the teacher and perceiving a topic as being 

abstract. Indeed, there is evidence that the method of teaching adopted in teaching a particular topic 

tends to result in the development of a general negativity to that topic. Additionally, students tended 

to choose for further study those subjects in which they anticipate they will be able to perform well 

(Rennie & Punch, 1991). The challenge here, then, is to make hydrocarbons less daunting to school 

students while retaining its essential nature. The issue of which subject areas are of inherent interest 

to students, especially girls, is worth exploring further if such information has the potential to 

contribute to increasing an overall interest in chemistry, and science in general. The superiority of 

the collaborative learning method over the traditional method can be explained on the basis of 

several mechanisms. In traditional classrooms, individual competition exists where failure of an 

individual plays an important role in the success of another. So, instead of helping others, students 

try to take advantage of their peers, so as to enhance their own chances of success. Competition 

also exists in collaborative learning set up but unlike the traditional set up, there is inter-group 

competition. In collaborative learning an individual is not the winner. It is the group which loses 

or wins. The members of a particular group help each other to promote the success of their group 
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members. Additionally, collaborative learning emphasizes rewards. The rewards are given on the 

basis of the sum-total of the performances of individual members in the group. Thus, individual 

accountability is ensured. Individual accountability ensures that each member puts their maximum 

effort for the group rewards. For this, members try to make sure that all have understood the 

assigned material. Collaborative learning structures produce a situation in which the only way 

group members can get their personal goals is if the group is successful (Johnson & Johnson, 1992; 

Slavin, 1983). Students in collaborative learning situations value the success of the group so they 

encourage and help one another to achieve. This factor is absent in traditional classrooms. This 

might have been the reason for the significantly greater achievement for the knowledge level and 

the total achievement in chemistry in the collaborative learning group. 

A significant difference in the attainment of scores by students in chemistry was found in the study. 

This result is in partial agreement with the findings of Perreault (1983) who found that cooperative 

learning resulted in significantly higher achievement in students at the knowledge and 

comprehension levels of Bloom’s taxonomy. The main challenge faced in cooperative and 

collaborative learning is group conflict. Students need to learn to work together. It is not always 

something that comes naturally. Also, teachers who have previously not used cooperative or 

collaborative learning might also need to get used to the increased noise level in the classroom, 

during class activities. Some teachers may also feel that cooperative learning takes too much time 

for planning and might also take longer to cover the required portion of the curriculum. With all 

these challenges studies have shown that once teachers start to use this tool, they continue to use it 

and make it the foundation for teaching. One fear many instructors have about collaborative 

learning is that when students’ grades are affected by the achievement of their group-mates, 
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students will believe that the grading practices are unfair (Hwong N., Caswell A., Johnson & 

Johnson 1993). When positive outcome interdependence is structured within learning groups, 

achievement is greater than when students work individually. Again, collaborative experiences 

resulted in more positive attitudes toward classical music and own musical skills and no change in 

desire to teach music to elementary school students (Hwong N., Caswell A., Johnson & Johnson 

1993). In agreement with the present study, research work done by Putnam, Markovchick, Johnson 

& Johnson (1996) on a group of fifth graders showed that cooperative and individual concept 

mapping conditions promoted the use of effective learning strategies more than traditional teaching. 

Again, Nagata and Ronkowski (1998) explained again that the use of collaborative learning groups 

has shown to increase students’ ownership of learning and improve outcomes for students who gain 

most for collaborative learning. A study conducted by Putnam (1998) emphasized that 

collaborative learning is aimed at producing academically stronger students. It was claimed in that 

study that pedagogical concepts have been widely researched, practiced and endorsed by many 

professionals. Bruffee (1993) insisted that knowledge is built by talking together and reaching 

agreement. 

5.3 Conclusion 

From the findings gathered in this research, it was observed that the research objectives were 

achieved as there was a statistical difference in the academic performance between students 

exposed to collaborative instructional approach and those exposed to the traditional approach 

teaching. Students in the experimental group performed better than those in the control.  For this, 

it can be concluded that collaborative learning brings about higher academic achievement. 

Collaborative learning is an important tool that can be used to improve students’ achievement in 
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any classroom. It fosters tolerance and acceptance in the classroom which improves the students’ 

academic performance in chemistry. Students who work individually must compete against their 

peers to gain praise or other forms of rewards and reinforcement. In this type of competition, many 

individuals attempt to accomplish a goal with only a few winners. The success of these winners 

can mean failure for others. Thus, in a collaborative classroom, there is healthy competition which 

brings about higher academic achievements. 

Collaborative learning brings about improvement in the academic achievement of students with 

low performance as was observed in this current study. It improved communication skills among 

the learners. The collaborative approach set the stage for students to learn social skills. These skills 

helped them to build stronger cooperation among group members. Students in this study also gained 

leadership skills and trust-building as they learned collaboratively. 

5.4 Recommendations 

The following recommendations have been put forward based upon the findings of the study. 

 Teachers in the Public Senior High Schools in the Central Region of Ghana should be well 

educated on the relevance of adopting collaborative learning methods during chemistry 

lessons. This would faster comprehension of topics by students. 

 During teaching and learning, chemistry teachers in the Public Senior High Schools should 

endeavor to make sure that their students play more prominent roles in their own learning 

by giving more group tasks and assigning each student a particular role in the group. 

 Students in Public Senior High School in Central Region of Ghana should be empowered 

by their teachers to assume responsibility for their own learning. This can be done when 
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teachers use more innovative teaching methods such as small group discussions and 

dialogue to empower them to learn. This can be done for instance, if a problem is raised or 

an idea is introduced and the instructor supervises an intellectual discussion, where students 

discuss such ideas to arrive at a solution. 

 Survey of the educational provisions for teaching science should be  

conducted among senior high schools offering science within the Effutu Municipality and 

Gomoa West District to equip teachers with the requisite science materials.  

 The Curriculum Research Development Division (CRDD) in planning the  

curriculum should also take into account, the learners’ prior knowledge but not  

only the structure of the subject. This can be done, for instance, by providing  

opportunities for students to make their own ideas explicit; encouraging the  

generation of a range of conceptual schemes; introducing discrepant events. 

 School authorities of Ghana Education Service must consider splitting large  

classes into smaller and more controllable units which will enable teachers to be  

able to conduct lessons more effectively and easily. Consequently, more  

teachers must also be recruited to handle these new classes. 

 The Municipal Director of Education in the Winneba municipality and other  

related bodies in education should regularly and periodically be organizing  

workshops or in-service training (INSET) for teachers teaching chemistry at the  

various second cycle institutions in the country. Such training should cover  

innovative and collaborative ways of teaching and learning. This will  

undoubtedly upgrade the teachers’ knowledge and ensure that effective means  
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of instructions are used in teaching science. 

 The agencies associated with science education in the Winneba Municipality and Gomoa    

West District should make certain structural changes in the field of science education in  

school to encourage the use of collaborative learning approach in the teaching  

and learning chemistry. 

 Researchers and the curriculum developers should focus on the students’ prior  

knowledge and misconceptions since it is well recognized that most students are  

unable to effectively learn all of the materials in their lessons. 
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APPENDICES 

APPENDIX A 

QUESTIONNAIRE FOR THE STUDENTS 

Dear student, 

This study is purely for academic purpose. You will be contributing to its success, if you answer 

the items as frankly and honestly as possible. Your response will be kept confidential. Kindly read 

through each of the items carefully and indicate the opinion that is the nearest expression of your 

view on each of the issue raised. 

General instruction: Please tick [√] the appropriate bracket or column. 

Section A: Bio Data 

Class: Science one [  ] Agriculture 2 [  ] 

Statement 

 

Strongly 

Agree 

 

Agree 

Not 

Certain 

 

Disagree 

Strongly 

Disagree 

1.The method of teaching 

adopted by teacher prevents 

me from understanding 

hydrocarbons 

     

2. Hydrocarbons as a topic 

is too abstract 
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3. I am discouraged from 

studying hydrocarbons 

because there no textbooks 

on hydrocarbons. 

     

4. There are not many 

prospects in the study of 

hydrocarbons. 

     

5. There are relevant 

equipment and laboratory 

apparatus in the school to 

help me study 

hydrocarbons. 
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APPENDIX B 

INTERVIEW PROTOCOL FOR STUDENTS 

1. Do you share the view that chemistry as a subject is difficult to study? 

2. What are some of the topics in chemistry that pose the greatest challenge to you? 

3. Can you mention any factors that inhibit your study of chemistry in the school? 

4. Can you shed more light on the factors you have mentioned? 

5. How do you rate chemistry in relation to other science subjects you study? 

6. Are there any factors or aspects of chemistry that you like? 

7. If yes, what are they? 

8. Would you consider your teacher as a contributing to attitude towards chemistry? 

9. How exactly, does your teacher influence your attitude towards the study of chemistry? 

10. Do you intend to pursue chemistry further after senior high school? 

 

 

 

 

 

 

 



70 
 

APPENDIX C 

Pre-Test for students on hydrocarbons 

This exercise is being conducted for research purposes only. Its main objective is to find out your 

knowledge about hydrocarbons. Because of this, marks obtained on the test will be treated 

confidentially. It is hoped that the information gathered from your responses will be of much benefit 

to chemistry teachers as it will provide them with a guide in planning and teaching of this topic in 

schools. 

Thank you for your cooperation. 

Bio data of respondent. 

Please, write your name, age, sex, class and date in the spaces provided below. 

Name: …………………………………... Age: ……… Sex: ……… Class: …………. 

Date: …………….............................. Time allocated: ………………………. 

Instructions: Answer all the questions on this paper. 

1. The organic compounds that contain the elements hydrogen and carbon only are 

termed…………………………………. 

2. The general molecular formula of alkanes is ………………………………… 

3. The formula of methane is 

A.  CH 

B.  CH2 

C.  CH3 
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D.  CH4 

4. Alkanes are referred to as …………………………………. 

5. Alkenes are referred to as ……………………………………... 

6. The formula of ethane is 

A. C2H2 B. C2H4 C. C2H6  D. C2H8 

7. Alkanes are also called……... 

A. Paraffins 

B. Olefins 

C. Saturated 

D. Cyclic 

8. The general formula of alkynes is ………………………… 

9. Which of the following is a gas? 

A. C4H10 

B. C5H12 

C. C6H14 

D. C7H16 

10. Hydrocarbons that contain at least one double bond are called………… 

11. Hydrocarbons that a single bond are called……… 

12. Which of the following is called acetylene? 

A. C3H4 

B.  C2H4 

C.   C2H6 
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D.   C2H8 

13. Which of the following is not a saturated hydrocarbon? 

A. C3H4 

B. C4H8 

C. C4H10 

D. C5H8 

14. The first member of alkenes…. 

A. pentylene 

B. Butylene 

C. propylene 

D. ethylene 

15. Give one source of alkanes…………………………. 

16. Give the IUPAC name of the following structures. (A) C(CH3)4, (B) CH2CHCH3, (C) 

CHCCH3 

A. …………….. 

B. ………………….. 

C. ……………………. 

17. The IUPAC name of the structure below is ………. 
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18. The first member of alkynes is called……………... 

19. Aromatic hydrocarbons are also called………………………... 

20. Straight chain hydrocarbons are called…………………... 

21. Ring chain hydrocarbons are called……………………... 

22. Benzene is …... 

A. Aliphatic 

B. Alicyclic 

C. Heterocyclic 

D. Aromatic 

23. Any atom or group of atoms except hydrogen which is bonded to the longest continuous 

carbon chain is called………………………………… 

24. ……………………….. is an atom or group of bonded atoms which give an organic 

compound its chemical properties. 

25. The series of compounds with similar structural features and which differ from adjacent 

members by fixed number of atoms is called…………………… 

26. The number which indicates the position attachment of groups is known as …………… 

27. In a molecule in which there is more than one functional group, the dominant or the most 

important functional group is called……………… 

28. The IUPAC name of the structure below is……... 
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CH3CHBrCH3 

A. 1-bromopropane 

B. 2-bromopropane 

C. 3-bromopropane 

D. 4-bromopropane 

29. The IUPAC name of CHCC(CH3)3 is 

A. 1,1-diamethyl-1-propyne 

B. 2,2-dimethyl-1-propyne 

C. 3,3-dimethyl-1-propyne 

D. 4,4-dimethyl-1-propyne 

30. The structure of 2-chloropropane is 

A. CH3CHBrCH2CH3 

B. CH3CHBrCH3 

C. CH3CHBrCH2CH3 

D. CH3C(Br)2CH2CH3 

      31. The structure of benzene is ………………... 

      32. The functional group of the structure below is …………… 

 CH3CCCH3 

       33. The cooking gas is mainly a mixture of the following gases 

 A. Methane and Ethane 

 B. Ethane and Propane 
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 C. Propane and Butane 

 D. Butane and Pentane 

       35. Which of the following products is used for construction of roads? 

 A. Coke 

    B. Bitumen 

 C. Paraffin 

 D. Naphthalene 

     36. Which of the following substances is not an aromatic compound? 

 A. Benzene 

 B. Naphthalene 

 C. Anthracene 

 D. Hexene 

     37. Petroleum is a mixture of …………………… 

 A. Hydrocarbon 

 B. Salts 

 C. Polymer 

 D. Element 
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      38. Which of the following carbon compounds will not give a sooty flame? 

 A. Benzene 

 B. Hexane 

 C. Naphthalene 

 D. Anthracene 

      39. What is the molecular formula of Butyne? 

 A. C2H2 

 B. C4H10 

 C. C3H4 

 D. C4H6 

       40. Which of the is an unsaturated compound? 
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APPENDIX D 

Post-Test for students on hydrocarbons 

This exercise is being conducted for research purposes only. Its main objective is to find out your 

knowledge about hydrocarbons. Because of this, marks obtained on the test will be treated 

confidentially. It is hoped that the information gathered from your responses will be of much benefit 

to chemistry teachers as it will provide them with a guide in planning and teaching of this topic in 

schools. 

Thank you for your cooperation. 

Bio data of respondent. 

Please, write your name, age, sex, class and date in the spaces provided below. 

Name: ………………………………... Age: ……… Sex: ……… Class: …………. 

Date: ……………..............................  Time allocated……………... 

Instructions: Answer all the questions on this paper. 

1. Alkanes undergo which of the following reactions? 

A. Halogenation 

B. Chlorination 

C. Substitution 

D. hydrogenation 

2. The structure of cis-2-butene is ……………………………… 

3. Which of the following can decolourised bromine water? 
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A. CH4 

B. C2H4 

C. C2H6 

D. C3H8 

4. Give the IUPAC name of the following. 

     

  A      B          

 

     

   C     D    

  

5. The structure of trans-2-butene is……………………………. 
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6. CH3 is called 

 A. Methene 

 B. Methane 

 C. Methyl 

 D. Methene 

5. CH3CH2 is called 

A. Ethylene 

B. Ethyl 

C. Ethane 

D. Ethel 

6. An example of an aliphatic hydrocarbon is ……………………………. 

7. The structure of 2-butyne is  

A. CHCCH2CH3 

B. CH3CCCH3 

C. CH3CH2CH2CH3 

D. CH2CHCH2CH3 

8. Arrange the following compounds in order of increasing boiling point. 

C2H6, C4H10, C3H8, CH4 

9. What is observed when potassium permanganate reacts with unsaturated hydrocarbons? 

10. Distinguish between propene and propyne. 

11. Hydrocarbons with triple bond is called…………….  
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12. Which of the following compounds is not saturated? 

A. CH4 

B. C2H6 

C. C3H4 

D. C4H10 

13. The phenomenon in which more than one compounds have the same chemical formula but 

different chemical structures is called………………………………... 

14. Arrange the following compounds in order of increasing boiling points 

C2H4, C4H8, C3H6, C5H10 

      15. The structure below is called 

         

15. Cracking is the……………………………………… 

16. The two types of cracking are ………………………... and 

………………………………… 

16. Resonance occurs …………………... 
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17. The isomers of propane are  

A. 1 

B. 2 

C. 3 

D. 4 

18. The molecular formula of propane is ………………... 

A. CH4 

B. C4H10 

C. C3H8 

D. C2H6 

       19. A hydrocarbon in which two carbon atoms are joined by double is called as an … 

 A. Alkane 

 B. Alkene 

 C. Alkyne 

 D. Ionic bond 

20. Cycloalkanes are……………………………………… 

SECTION B 

Answer all the questions on this paper 

1. Describe a simple test to distinguish between saturated hydrocarbons and unsaturated  
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hydrocarbons 

2.Give the IUPAC name of the following compounds. 

(a) CH3CH(CH3)CH(CH3)CH3 

(b) CH2BrCHBrCH2Br 

©. CHCCH2C(CH3)C(CH3)2CH3 

3. Give the product and its IUPAC name of the following reactions 

(a) CH2CH2 + Br2 → 

(b) CH3CH3 + Br2 → 

© C5H12 + O2 → 

(d) CH2CH2 + HCl →  

4. Give the major products of the following reactions and its IUPAC name. 

(a) CH3CHCH2 + H2O → 

(b) CH3CHCH2 + H2O → 

5. Give the structure of the following IUPAC names. 

       (a) 2-bromo-2-metdimethylbutane 

       (b) 2-chloro-2-fluoro-3,3-dimethylhexane 

6. Give two isomers of the following compounds 

        (a) C4H10 
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        (b) C4H8 

         © C4H6 

 7. Why do alkenes prefer to undergo electrophilic addition reaction while arene prefer  

electrophilic substitution? 

  8. Name two reagents that can be used to distinguish between ethene and ethyne. 

  9. How will you detect the presence of unsaturation in an organic compound? 

   10. What are the sources to obtain LPG? 

   11. Arrange the following in the decreasing order of acidic character. 

 C2H4, C2H6, C2H2 

     12. Name two industrial sources of hydrocarbons 

 ………………………. 

 …………………………. 

     13. Arrange the following in the increasing order of c-c bond strength 

 C2H6, C2H4, C2H2 

      14. When acetylene is treated with HBr, the product is ……………………………… 

       15. Liquid hydrocarbons is converted into gaseous hydrocarbons by …………………. 

       16. Chlorination of alkanes is an example of ……………………………………. 
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APPENDIX E 

RELIABILITY COEFFICIENTS OF QUESTIONNAIRE 

 

Reliability Statistics 

 

 
 
 
 
 

Cronbach’s 

Alpha 

Cronbach’s 

Alpha Based on 

Standardized 

Item 

 

 
 
 
 
 

N of Items 
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Case Processing Summary 

 N % 

Cases valid 

Excluded a 

Total 
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0 
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0 

 
 

100.0 

a. List wise deletion based on all variables in the proceed 
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