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Abstract

The purpose of the study is to find out the opinions of head teachers and students on classroom factors that
affect performance of students in integrated science at the Junior High Schools in Kumasi Metropolis. The
study used a descriptive survey. The sampling procedure employed for the study was both random and
purposive sampling. A sample of two hundred and twenty (220) subjects participated in the study. The
instruments that were used in the study were questionnaire and interview schedule. It was found out that
most of the students in the public schools have greater access to integrated science text books as against
their private school counterparts. Supervision is regularly carried out in the private schools by the head
teachers but not much can be seen at the public schools and this has the tendency of improving teaching
and learning of science at the private school. It was recommended that effective supervision must be
performed regularly by heads of schools during integrated science lessons.
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Introduction

There are so many classroom factors that affect performance of students in integrated science at the
Junior High Schools in Ghana. These factors are so important that care must be taken in order to control
them. Some of these factors include teacher-student relationship, supervisory role, resource materials,
instructional methods, class size and physical infrastructure. There are numerous teaching strategies or
instructional methods that the science teacher can use in teaching the subject. Modern science teaching
strategies involve the deliberate planning and organization of teaching—learning experiences and situations
in the light of psychological and pedagogical principles with the view of achieving specific goals (Balogun
et al, 1984).

To begin with, theoretical approach as a teaching strategy is a process of delivering verbally a body
of knowledge according to pre—planned scheme (Brown, Oke & Brown, 1982). This method according to
Brown et al, (1982) is also known as the lecture method. Thus the emphasis is on writing notes on
discoveries made by scientists. By this method, the teacher prepares and gives out information verbally to
students without students’ participation in the lesson. The students therefore listen, take down notes and
memorize facts and concepts. This approach to science teaching makes students get bored during science
lessons. Also see scientific concepts as abstract and difficult (Reisman & Payne, 1987). This method
according to Reisman and Payne (1987) is against the principle of learning by doing. Lecture method
reduces teacher- students’ interaction. However, this method of teaching is economical because no
laboratory and expensive apparatus are required. It also encourages efficiency in time management since a
single teacher can teach any number of students at a time (Brown et al, 1982).
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According to Wadsworth (1989) people followed the theoretical approach due to limited knowledge
of science that the students possessed. In modern times Wadsworth (1989) stated that science is seen more to
be practically oriented or activity based. Students enjoy science lessons when they are involved in activities
concerning the topic. There is therefore the need to adopt the activity—based and inquiry methods in the
teaching of science especially at the basic and secondary levels (Reisman & Payne, 1987).

Secondly, discussion as a teaching strategy is one of the best ways of helping students to understand
and learn ideas (Hake, 1993). According to Hake (1993), when students are given the chance to talk about
things, it becomes easier to find out their knowledge in that topic. In order that learners see clearly how an
idea applies to everyday life, they must be given the opportunity to use the discussion approach, and that the
teacher only acts as a catalyst during the interaction among the students (Akpan, 1992). According to Graves
(1985), in situations where class discussions are frequent, each student develops self confidence since he
realizes that he is contributing something. This method provides an excellent opportunity for students to
practice their oral communication skills. It also encourages critical and evaluative thinking (Graves, 1985).

Another teaching strategy is an activity—based method. It is the process of assisting students to
discover their own knowledge through an activity (Mensah, 1992). According to Mensah (1992), in addition
to acquisition of knowledge, the approach also leads to acquisition of process skills such as measuring,
recording, analyzing and interpretation of data. Activity—based method is more of a child-entered approach,
as such, students may learn better and faster when they are taught through activities (Reisman & Payne,
1987). When a student performs an activity as an individual, the learner easily understands and never forgets
(Mensah, 1992).

According to Mensah (1992), the activity method is used to teach science in which the student is at the
centre of the learning process and made to interact with materials and experience things for him or herself.

With regards to resource materials, Walklin (1982) stated that science is a discipline, which is
difficult to be understood or studied when its teaching is devoid of any practical activity. According to
Walklin (1982), materials and equipment play a very important role in the teaching and learning of science
and must therefore be adequately provided at all levels of education.

The science teacher needs enough teaching and learning materials in order to help learners develop
scientific skills, knowledge and attitude toward science (UNESCO, 2004). However, the successful use of
science materials depends very much on the resourcefulness of the teacher (Driver, Guesne & Tiberghien,
1985). Driver et al, (1985) stated that children naturally attempt to make sense of the world in which they
live through their previous experiences, their current knowledge and the use of language. This conception
according to Perrot (1982) influences the way they observe events, the interpretation they offer for
observation and the strategies they use to acquire new information including text and experimenting.

Zimmerman (1998) observed that class size is determined by variables such as the subject, the age
and the psychological maturation of the learners. NRC (1999) in an examination on class size led to the
conclusion that more meaningful research on this variables must take into account the methods used in
teaching classes of different sizes.

A study by Corman (2001) illuminates the complexities of large class sizes. Corman adds that
science teachers can use small group approach to address some of the problems posed by large class sizes.

A more general definition of supervision is given by Gordon (2005). He provides a well argued
definition on current practical supervision. He defines supervision as overseeing an activity or group of
activities. In a review of research on supervision, Kimball and Lovell (1983) perceived supervision to
consist of all the activities leading to instruction, activities related to morale, improving human relationship,
in-service education, and curriculum development.

According to Pollard (1994), modern supervision in education for example, is considered any service
for teachers that eventually results in improving instruction, learning and curriculum. Neagly and Evans
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(1980), explain supervision as dynamic, democratic actions designed to improve instructions through the
continued growth of all concerned individuals such as the child, the teacher, the supervisor, the administrator
and the parent or other lay person.

Statement of the Problem

Science is regarded by many people as a discipline based on practical and analytical activity.
Instructional approaches in science are therefore expected to be premised on hands-on and minds-on tasks
(EIRMA, 2009). Such approaches are envisaged as enhancing the development of critical and analytical
thinking skills, including science inquiry, problem solving and decision-making ability. However, while
most of the science education community consent to the use of pedagogical practices based on inquiry-based
methods, the reality of classroom practices is that science teaching is rarely inquiry based, especially at high
school level (Allen, 2008). Similarly, other higher order thinking skills such as decision-making and critical
thinking are seldom developed.

Most science educators, particularly in developing countries, present science as a theoretical body of

knowledge characterized by facts, concepts and theories, with minimal or no practical work (Barmby, Kind
& Jones, 2008; Onwu & Stoffels, 2005). In cases where practical experiments are conducted, learners
usually follow stringent instructions from the educator or a practical manual in order to carry out an
experiment to confirm results that are already known (Kang & Wallace, 2005).
The problem of lack of practical and analytical activity in science classrooms is more profound in rural
areas, where there are large under-resourced classes. For instance, in Ghana rural schools, practical
experiments are often performed as demonstrations by educators, partly owing to large classes and
insufficient resources (Onwu & Stoffels, 2005). This greatly affects the performance of the students in
science. This has necessitated the need to find out the opinions of head teachers and students about
classroom factors that affect performance of students in integrated science at the Junior High Schools in
Kumasi Metropolis in Ghana.

Purpose of the Study

The purpose of the study is to find out the opinions of head teachers and students on classroom
factors that affect performance of students in integrated science at the Junior High Schools in Kumasi
Metropolis

Research Questions
1. What are the opinions of public and private junior high school students in relation to classroom
factors on performance of students in integrated science?
2. What are the opinions of heads of public and private junior high schools about classroom supervision
and its effect on performance of students in integrated science?

Methodology

The study used a descriptive survey. The target population for the study was integrated science
teachers, students and head teachers from J.H.S in some selected schools in the Kumasi Metropolis in the
Ashanti region of Ghana. The sampling procedure employed for the study was both random and purposive
sampling. While the head teachers were purposively sampled, the students were randomly selected.

Ten (10) private schools out of twenty-five (25) and ten (10) public schools out of thirty-two (32)
were selected making a total of twenty (20) schools. Five (10) each were randomly selected from each of the
public schools and five (10) each from each of the private schools resulting in a total of two hundred (200)
participating in the study. The head teacher of each of the twenty (20) schools was also chosen, making a
total of twenty (20) head teachers taking part in the study. All together, a sample of two hundred and twenty
(220) subjects participated in the study.

The instruments that were used in the study were questionnaire and interview schedule. The
questionnaire was developed based on the research questions and through information derived from the
related literature. All the questionnaire items were developed in consultation with my supervisors and
experts providing excellent advice for correction and amendment to ensure that the instrument was valid.
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The test-retest method was used to test for the reliability of the instruments. A pilot test of the study
was personally conducted. Students, head teachers and science teachers of six selected basic schools in the
Kumasi metropolis which included three private and three public junior high schools were used for the pilot
study. The items were administered to the respondents and re-administered after three weeks so as to
minimise errors and improve upon the reliability and content validity. Percentages of the responses of the
items of the questionnaires were found.

The pilot test was used to enhance content reliability and validity of the instrument. It also improved
the quality of the questions since those with ambiguities were corrected before the actual instrument was
administered. The comments given by respondents on the items enabled the Researcher to remove all the
questions which looked ambiguous. The clarity of the questions was therefore ensured.

The Cronbach Coefficient Alpha was determined as a means of measuring the internal consistency of the
items of each of the questionnaire. The Cronbach Coefficient Alpha for the science teachers’ questionnaire
determined was 0.72, students’ questionnaire was 0.75 and the head teachers’ questionnaire was 0.74.

Results/Discussion
Research Question 1
What are the opinions of public and private junior high school students in relation to classroom factors?

The factors considered included;
e Participation of the students in science lessons,
e Understanding in science lessons,
e  Access to text books,
e Accessibility of science resource materials to the learners.
Students’ responses on classroom factors that affect performance are presented in table 1.

Table 1: Students’ responses to classroom factors that affect performance

Public Private
Item Yes Yes
Participation in 45 (45%) 65 (65%)
science lessons
Understanding
science lessons 30 (30%) 75 (75%)
Supply of science
text books by school 50 (50%) 40 (40%)
Performing laboratory work 10 (10%) 85 (85%)

From Table 1, out of the one hundred public school students who answered the questionnaire, forty-
five percent (45%) of them said that they actively participate in science lessons as against sixty-five percent
(65%) of their counterparts from the private schools. The differences in the percentages of those who
participate may account for the kind of methods employed during the teaching of integrated science by their
science teachers. This is because public school science teachers used method of teaching that was mainly
teacher-centered whereas those in the private schools mostly used method that was child-centered approach
in their teaching (Owusu, 2011). Hence, most of the students in the private schools are likely to participate
more in their lessons than their counterparts from the public schools. However, Reisman and Payne (1987)
have noted that activity—based method is more of child—centered approach and that students may learn better
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and faster when they are taught through activities conducted by them. This method according to Reisman
and Payne (1987) takes full advantage of the students’ individual differences and abilities.

From Table 1, it shows that only thirty percent (30%) of the public school students in the study area
indicated that they understand what they are taught in science as against seventy-five percent (75%) of their
private school counterparts who also understand their science teachers when they are taught integrated
science. It is easy to conclude that the kind of method private school science teachers employ, which is main
activity oriented perhaps improved understanding in that school type. This is because according to Mensah
(1992), when a student performs an activity as an individual, he/she easily understands and never forgets.

On the issue of science text books that are supplied to students, fifty percent (50%) of the public
school students said that they are supplied with science text books by the schools whereas only forty percent
(40%) of their private school students have access to science text books from their respective schools.
Studies by Smith (1990) indicate that the use of science text books by students helps them to read ahead,
have ideas about the topics, and know activities of coverage, depth and sequence. Smith (1990) further
indicated in the same study that when students have access to science text books, they learn scientific
explanations to phenomena on their own.

Table 1 show that only ten percent (10%) of the public school students in the study area indicated
that they performed laboratory work as against eighty-five percent (85%) of their private school counterparts
who also embarked on laboratory work. However, studies by Jenkins (1998) have shown that involving
students in laboratory work is seen to provide scientific literacy as well as preparing students for further
study, work and citizenship.

The following are the major findings of research question one:

e Majority of the private school students participate a lot during integrated science lessons as against
their public school counterparts.

e Most of the students in the private schools perform laboratory work as against their counterparts in
the public schools.

e Most of the students in the public schools have greater access to integrated science text books as
against their private school counterparts.

Research Question 2
What are the opinions of heads of public and private junior high schools on classroom supervision?

The opinions expressed by twenty (20) head teachers on classroom supervision are converted into
percentages as shown in Table 2.

Table 2: Opinions of heads of schools on classroom supervision

Public Private
Item Yes Yes
Supervision as a
key to successful
educational 10 (100%) 10 (100%)
programme
Regular
supervision in
science lessons 6 (60%) 10 (100%)
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Regular
supervision in
other subjects 7 (70%) 10 (100%)

Discussion with
teachers after
supervision 2 (20%) 10 (100%)

Table 2 shows the opinions of both private and public school head teachers who took part in this
study in classroom supervision including teaching and learning of integrated science. All the ten (10) head
teachers each from both private and public J.H.S who answered the questionnaire agreed that supervision is
seen as a key to successful educational programme. Pollard (1994) sees supervision in education as a service
for teachers that eventually results in improving instruction, learning and curriculum. Also, Neagly and
Evans (1980) consider supervision as an action designed to improve instructions.

On the question of whether supervision is regularly carried out in the schools during integrated
science teaching, out of the ten (10) public school head teachers who responded to the questionnaire, six (6)
representing sixty percent (60%) agreed to be performing the task. On the other hand, all the ten (10) private
school head teachers, representing one hundred percent (100%) supervise their science teachers during
integrated science lessons regularly. The responses were not different concerning supervision in other
subject areas in the private schools.

On the issue of discussion of the outcome of the supervision with teachers concern, only two (2)
representing twenty percent (20%) of the public school head teachers agreed to be doing so. On the other
hand, all the private school head teachers, representing one hundred percent (100%) agreed to be doing that.

Considering all the classroom factors that were sourced in this study, it appears the private schools in the
study areas are better positioned to render quality education to their students than their public school
counterparts. Apart from resource materials and equipment that most of the public schools are endowed
with, the private schools have better internal mechanisms that are likely to improve on performance.

From the research question two, the major findings are as follow:
e Supervision is regularly carried out in the private schools but not seen at the public schools.

e The outcome of supervision is discussed with the teachers concern in the private schools but it is not
regularly done at the public schools.

Interview items and responses from the students

I: Do you involve yourself in science lessons conducted during teaching and learning of integrated science?
State the reason(s) for your answer.

Al: We don’t actually involve ourselves during science lessons. This is because our science teacher only
dictates the notes for us to write. Therefore there is nothing more left for the students to do or participate in.
A2: Well, we sometimes do participate but most often, our teacher dictates notes for us during integrated
science lessons.

B1: We always get involve in science lessons. This is because our science teacher always gives us materials
to work with whenever we have science lessons. We also do a lot of discussions. We always work in small
groups, and therefore everybody does get involved.

B2: We are always happy whenever we have integrated science because our teacher mostly makes us
perform practical work in small groups. Our science teacher discusses o lot with us, especially where
everybody seems to have different opinions. Therefore everybody gets involved.

When students from public school were asked whether they take part in science lessons, all of them said that
they do not take part. The students continued by saying that their science teachers dictate notes for them.
The private school students on the other hand said that they participate fully in science lessons because their
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science teachers allow them to work in small groups. The private school students said that their science
teachers discuss a lot with them during integrated science lessons and makes them perform activities.
Studies by Hake (1993) have revealed that discussion as a teaching strategy is one of the best ways of
helping students to understand and learn ideas. Hake (1993) further stated in the same study that when
students are given the chance to talk about things, it becomes easier to find out their knowledge in that topic.
In a similar study by Akpan (1992) it was echoed that in order that learners see clearly how an idea applies
to everyday life, they must be given the opportunity to use the discussion approach, and that the teacher only
acts as a catalyst during the interaction among them. Graves (1985) in his earlier studies stated that in
situations where class discussions are frequent, each student develops self confidence since he realizes that
he is contributing something. This method according to Graves (1985) provides an excellent opportunity for
students to practice their oral communication skills. It also encourages critical and evaluative thinking
(Graves, 1985). Again the activities done by the private school students enable them to learn by doing. In
another study by Mensah (1992), he found out that activity method of teaching science assists learners to
discover their own knowledge. According to Mensah (1992), activity method also leads to the acquisition of
process skills such as measuring, recording, analyzing and interpretation of data which the learners may
need in the course of their schooling and working in future.

It appears students in the private schools are taught using more of the acceptable methodologies in teaching,
especially in integrated science than their counterparts in the public schools. It is therefore very easy to
conclude that students in the private schools are likely to understand and perform better at tasks.

I: Does your science teacher use teaching and learning materials (TLMs) during science lessons?

Al: Our science teacher uses TLMs once in a while but not always. We wish he uses the TLMs anytime he
teaches science. This is because there are certain topics which are very difficult to understand but with the
help of the TLMs, one can easily understand.

A2: | remember the last time our science teacher used TLMs was when some officers from the education
office came to see his teaching. Apart from that he has not used them.

B1: Our science teacher uses a lot of TLMs anytime we have science lessons. This makes the science lessons
more practical and real to us.

B2: Almost every topic that our science teaches us, he uses a TLM. The lesson therefore becomes very
interesting.

Students from public school were asked if their science teachers use TLMs during integrated science
lessons. One of the students’ response was that the teacher does not use TLMs always and the other’s
response was that the teacher has used TLMs only once. Their counterparts from the private school said that
their teachers use TLMSs any time the teachers are teaching them science. It has been indicated in a study by
Walklin (1982) that science is a discipline which is understood better through the use of teaching and
learning materials. In the same study, it was therefore concluded that materials and equipment play a very
important role in the teaching and learning of science. UNESCO (2004) was also concluded that the science
teacher needs enough teaching and learning materials in order to help learners to develop scientific skills,
knowledge and attitude toward science.

I: Is your school having a library? If yes or no, does it have any effect(s) on your study of science?

Al: Our school has no library facility. Because there is no such facility, it becomes very difficult to have
access to books, especially science books, which are very expensive for our parents to buy. We therefore
depend on the classroom notes alone.

A2: We have no school library, therefore when we need a reading or text book, our parents have to buy
them.

B1: Our school has a library with a lot of story books as well as science books. We also have library time on
our school’s time table. This helps us to get a lot of books to read especially science books.
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B2: We have a well stocked school library built by some foreign donors with assistance from our old
students. We have a lot of science text books that are available to all the students.

None of the two students interviewed from public school had a school library. Meanwhile, their two
counterparts from private school said that their respective schools have library facilities. However, studies
by Holly and Michele (1994) stated that science library provides suitable opportunity for the student to
search for facts in creative and productive way to arrive at their own independent conclusions on a subject.
In the same study, Holly and Michele found out that conducive science library facilities enable students to
grow in enriched knowledge, ability, skills and interest. It has been pointed out that well furnished libraries
with good lighting system promote learning ([NREL], 1991).

I: Do you have adequate classrooms in your school? If yes or no, how does it influence your study of
integrated science?

Al: Yes, we have so many classrooms in our school. Some are even not been used. As you are aware,
Science is a difficult subject; therefore you need a quiet place to study it. Since we have so many classrooms,
one can go into any of them to have your quiet studies.

A2: We have so many classrooms including workshops that are used for pre-vocational skills. Therefore, if
someone wants to have his or her personal studies, the person can easily get a place for that.

B1: We don’t have so many classrooms and this makes us feel uncomfortable. Therefore there is no place
for private or individual studies.

B2: We have few classrooms and as a result of that, group work in science is always done under constraint.

Although, students from public school selected for this study confirmed the availability of adequate
classrooms, as whether those classrooms are effectively used during science lessons is another issue.
However, it has been indicated in a study elsewhere that spacious and well furnished classrooms with good
lighting system promote learning ([NREL], 1991).

Interview items and responses from head teachers

I:  Does supervision see to the success of an educational programme?
Al: Of course, | do agree that supervision sees to the success of any educational programme. When
someone is doing something and he/she is regularly supervised, there is the tendency of the task becoming
successful

A2: | do believe that in any educational programme, if it is well supervised, there is the likelihood that the
said programme will surely succeed.

B1: Yes, of course. A task well supervised, leads to fruition.

B2: When for example, a teacher who is teaching is regularly supervised; he or she is likely to perform very
well.

I: Do you often carry out supervision at the basic school during integrated science lessons?
Al: I don’t normally supervise science lessons because science is something that I didn’t understand right
from the secondary school. Even if the teacher teaches the right concept or not, I may not know it. On the
other side of the coin, | do supervise the other subjects.
A2: I don’t actually supervise science lessons because I believe that the science teacher is capable of doing
the right thing with little or no supervision.

B1: Yes, | do supervise, because it is part of my duty as the head of the school. If I do supervise during other
subjects such as maths, social studies, etc. what prevents me from doing likewise for integrated science?

B2: | always supervise all lessons including integrated science. This is because my duty is to supervise all
teachers under my control.

I: If you are giving the chance to advise your colleague head teachers, will you encourage your fellow head
teachers to supervise science teachers during science lessons?

Al: If only the supervisors are comfortable with the subject, then they can do the supervision but if not, |
don’t think it will be necessary since the science teachers themselves know what is good or not.

A2: If you are a head of an institution, I don’t think you should wait till someone tells you to supervise
before you do so.
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B1: Yes, | will encourage all head teachers to supervise so as to ensure all teachers irrespective of the
subject one teaches, do the right thing at the right time.

B2: Why not? If I'm given the chance, I will encourage my entire colleague head teachers to let supervision
be their watch word. This is because, supervision ensures smooth running of educational programmes.

On supervision, all the head teachers from both public and private schools agreed that supervision really
sees to the success of all educational programmes. Studies have shown that supervision improves teaching
and learning. For example, Pollard (1994) considered supervision as any service for teachers that eventually
results in improving instruction, learning and curriculum. In another study by Neagly and Evans (1980),
supervision is seen as dynamic, democratic actions designed to improve instructions through the continued
growth of all concerned individuals- the child, the teacher, the supervisor, the administrator and the parent or
other lay person. In has been echoed in a similar study by Fiore (2001) that instructional supervision is a
behaviour officially designated by an organisation that directly affects teacher’s behaviour in such a way as
to facilitate student’s learning and achieve the goals of the organisation.

Considering the supervisory roles played by the head teachers from both private and public schools, it
appears head teachers in the private schools do supervise, especially in integrated science than their
counterparts in the public schools. It is therefore easy to conclude that teaching will effectively be done in
the private schools than in the public schools and also students in the private schools are likely to understand
and perform better at tasks.

Conclusions

The purpose of the study is to find out the opinions of head teachers and students on classroom factors that
affect performance of students in integrated science at the Junior High Schools in Kumasi Metropolis. It can
be concluded from the results of the study that:

e Most of the students in the private schools perform laboratory work as against their counterparts in
the public schools.

e Most of the students in the public schools have greater access to integrated science text books as
against their private school counterparts.

e Supervision is regularly carried out in the private schools by the head teachers but not much can be
seen at the public schools so this has the tendency of improving teaching and learning of science at
the private school.

Recommendations
e Students from the public schools must be taken through laboratory work by their teachers in order to
improve their performance in science.
e Effective supervision must be performed regularly by heads of schools during integrated science
lessons. The heads of the public JHS especially, those in the Kumasi metropolis must be made to
regularly ensure that their science teachers teach very well during integrated science lessons.
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