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Abstract

This study sought to examine the activities that go on in physics classrooms in Senior High Schools in Ghana.
Specifically, the study sought to investigate the pattern of interaction and instructional methods used for teaching
physics and level of coverage of physics syllabus. The survey design was employed for the study in which
questionnaire was used for data collection. Participants for the study were physics teachers and final year physics
students. Findings from the study suggest that classroom interaction seemed to be mostly teacher-centered and
tended not to support inquiry-based teaching and learning which is noted for promoting conceptual change and
enhance performance. It is recommended among other things that physics teachers should be exposed to efficient
pedagogies of teaching and presenting information to learners. The traditional way of teaching where teacher decides
on what goes on in the classroom has a limited space in the 21* century science classrooms, particularly physics.

Keywords: classroom interactions, inquiry-based teaching, pedagogy, performance; physics teachers; teaching
approach

1. Introduction

Physics is an important subject for economic, scientific and technological development (American Physics Society,
2008; Zhaoyao, 2002). Empirical studies from the field of Physics Education Research (PER) have outlined essential
suggestions about physics curriculum which are generally accepted and believed to widen the knowledge and
increase the horizon of understanding of physics by learners. Among the essential suggestions are: (1) the method of
teaching physics should be guided discovery instead of the traditional lecture method used in teaching the subject.
This was recommended due to the fact that, learning efficiency and effectiveness take place during explanation,
experimentation and discussion; (2) there should be interaction between the physics teacher and the students. In this
case, it is believed that if genuine and helpful interaction exists between the teacher and students, the students will be
able to inform teachers what they find difficult in physics thereby reducing the difficulties they (students) encounter
(Adeyemo, 2010, p. 101). These features are essential because it is believed that if they are dully and critically
followed and applied in any given situation and at any given time, teachers will be able to make physics easy to
comprehend by learners (Adeyemo, 2010).

Teaching methods are the most important techniques employed by teachers to realize the objectives of a lesson
(Borich, 2007; Fishburne & Hickson, 2001). Thus, teachers of all disciplines including physics use various teaching
methods for achieving lesson objectives. For physics students to achieve their full potential in schools, it would seem
to be essential that teachers engage in effective teaching practices (Borich, 2007; Fishburne & Hickson, 2001).
Classroom based investigation has been able to determine effective research-based teaching practices that are related
to positive learning outcomes. In a review of research studies that showed an impact on student achievement and
learning, the authors summarized effective teaching methods and outlined five teaching behaviours that were
supported by research and to which teachers should pay attention. These behaviours are: lesson clarity; instructional
variety; teacher task orientation; engagement in the learning process; and student success rate (Borich, 1996;
Hickson & Fishburne, 2001).

The desire to pursue physics at higher levels (beyond secondary education) is influenced by the success rate and
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foundation a student receives in physics at the high school. Murphy and Whitelegg (2006) reported that in the United
Kingdom prior achievement and perception of the difficulty of physics are determinants of students’ decisions about
whether to continue to study physics at higher levels of education. A study by Buabeng and Ntow (2010) revealed a
wide range of reasons which accounted for students’ negative response to physics in Ghana. Prominent among these
factors were teacher factor, poor performance, perceived difficulty nature of physics and unknown career
opportunities in the subject. Most of the students reported that there is a reduced interest in the subject at the Senior
High School (SHS) level because the subject was poorly presented to them. Interestingly, physics teachers who
participated in the study admitted that poor tuition is one of the many reasons accounting for the low interest level
among students (Buabeng & Ntow, 2010).

In Ghana, the sciences taught in SHS are biology, chemistry, physics, and integrated science. The SHS physics
syllabus builds upon the foundations laid in the Junior High School (JHS) integrated science at the basic level and
the integrated science at the SHS (Curriculum Research and Development Division [CRDD], 2008). The topics in
the syllabus have been selected to enable the students acquire the relevant knowledge, skills and attitudes needed for
tertiary level education, apprenticeship, and for life. The physics syllabus embodies a wide range of activities such as
projects, experiment, demonstrations and scientific enquiry skill (CRDD, 2008). All these objectives are achieved by
the teacher through giving innovative and appropriate instructions to the physics students. The physics teacher is
therefore required to design teaching sequences with appropriate teaching pedagogies that has the potential to
develop students’ interest in the subject and their abilities to properly respond to situations the may encounter in their
world of life that their knowledge in physics may be of benefit.

2. Organization of the Senior High School Physics Syllabus

The physics syllabus has been structured to cover three years of SHS programme. Each year's work consists of a
number of sections with each section comprising a number of units. There are six main sections. Section one consists
of concepts such as motion, forces and energy. Different types of motion, effects of force on motion and nature of
energy are to be discussed. Topics such as thermal physics where heat and temperature are to be discussed in section
two. Section three treats the concepts of waves under which characteristics of wave motion including that of light
and sound waves are to be discussed. Electric and magnetic fields are treated in section four. Under this section, the
major role of magnetic in instrumentation and machinery especially, in utilization of electromagnetic fields in the
generation and storage of electricity are emphasized. Section five provides a guide to teaching atomic and nuclear
physics where characteristics of atom, the concept of photoelectric effect and its applications, the x-rays and the
peaceful uses of nuclear energy are to be discussed. Guidance in teaching electronics, where characteristics and
application of semi-conductor diodes and transistors in voltage stabilization, amplification of signals and electric
switching is provided in the last section (CRDD, 2008). At the end of the school year, students write a national
examination, the West African Senior Secondary Certificate Examination (WASSCE) formally called Senior
Secondary School Certificate Examination (SSSCE). The performance of students in the examination is used for
selection into tertiary institutions.

3. Context of the Study

Performance of Ghanaian students in physics has been generally and consistently poor over the years. Relevant data
collected on SHS students’ achievement in biology, chemistry, physics and mathematics from 1993 to 2007 for
PRACTICAL project plan showed an abysmal performance in physics (Anamuah-Mensah, 2007). More so,
performance statistics by West Africa Examination Council (WAEC) from 2003 to 2009 show that majority of the
physics candidates did not obtain the pass grade (A — D or Al — C6) to qualify for admission to tertiary education.
The trend in performance indicates that from 2003 to 2005, out of 33,043 candidates who sat for the SSSCE physics
papers 13,067 (39.5%) obtained grade A — D. From 2006 to 2009, 41,973 (47.5%) candidates, out of 88,294 who sat
for the WASSCE physics papers, obtained grade A1 — C6 (WAEC, 2010). There was no examination in 2010 as the
duration of SHS was extended from three to four years. However, in 2009 this reform was reversed again the new
National Democratic Congress (NDC) government, and presently it is three years again. Comparatively, majority of
the candidates performed better in biology and chemistry than in physics (WAEC, 2010).

Moreover, WAEC Chief Examiner Reports’ for SHS physics indicated that performance of candidates in physics
was woefully marginal or even poor (WAEC, 2005, 2006, 2008, 2009). The WAEC (2005) reported that “quite a
number of candidates could not solve mathematical-related problems accurately” (p. 259). The WAEC (2006)
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painted a very gloomy picture of students’ performance in physics:

One was even tempted to conclude that the standard of the paper was lower than the previous;
however the performance of candidates did not lend to support this assertion. The performance
could be described as woefully marginal. Only few candidates could show a good knowledge of the
subject and could also apply the principles. Candidates are advised to treat physics as any science
subject and learn to link it with everyday situation. Candidates’ answers showed lack of
understanding of the principles of the subject. (p. 104)

The WAEC (2009) report stated that “poor knowledge of subject matter, inadequate preparation and poor labelling of
diagrams were some of the weaknesses that adversely affected candidates’ performance (p. 376).

Over the years, students’ achievement in physics has prompted educational researchers to continuously make
relentless efforts at identifying mitigating factors that might account for the observed poor performance. Some
research studies suggest that factors inside and outside the classroom affect students’ achievement and interest.
Orleans (2007) asserts that the key factor in what comes out at the end of schooling is what goes on in the classroom.
Mills (as cited in Wambugu & Changeiywo, 2008), states that teaching methods are crucial factors that affect the
academic achievement of students, and no matter how well-developed and comprehensive a curriculum is, its success
is dependent on the quality of the teachers implementing it (Ajaja, 2009; Ughamadu, 2005). In its attempt to help
improve upon the teaching and learning of the sciences, the Ghanaian government in 1987, implemented an
educational reform nationwide with the aim of providing a system of education that will serve the needs of the
individual, the community and the country as a whole (Tuffour, 1989). Tuffour reported that, though there were
some challenges (after almost two years of implementation) the implementation of the JHS (formally called Junior
Secondary School [JSS]) science programme made a considerable success— recruitment of teachers for all the
schools, the supply of inputs (namely science syllabi, textbooks and laboratory kits), the effect of orientation for
teachers and the general interest of teachers in the programme” (p. 44).

Similarly, the government of Ghana in 1995, through the Ministry of Education (MOE) and Ghana Education
Service (GES) established Science Resource Centres (SRCs) in 110 SHS spread throughout the country. Each centre
was intended to be used by a number of SHS known as satellite schools within a 40-kilometre radius depending on
the population of the schools. This project was initiated to help bridge the gap between schools with well-resourced
science laboratories (both human and material resources) and those with little or no resources, hence ensuring equity
in students’ learning across the rural-urban divide (Ministry of Education, 2004). The SRCs were equipped with
basic science equipment including modern electronic devices and computers to be used in the teaching and learning
of science, including physics, and thereby improving students’ performance. In addition, buses were provided to all
SRCs for use by satellite schools (Ampiah, 2004). After almost two decades of its (SRCs) implementation,
performance of students in the science, with physics in particularly, has not been any better as indicated earlier. It is
not clear where the responsibility lies as little is known about physics teaching in the SHS. It would be interesting,
therefore, to investigate whether factors such as teacher quality, teaching methodology, teachers’ and students’
attitude toward physics, support system among many others have any effect on students’ interest and hence their
performance. This study sought to investigate what kind of practices exists in relation to physics classrooms of SHS
in Ghana. The specific research questions addressed in this report include:

1. What is the level of qualification and experience of physics teachers in SHS?
2.  What is the pattern of interaction in physics classroom?

3.  What instructional methods are used for teaching physics?
4

What is the extent of coverage of contents of physics syllabus?

4. Conceptual Framework

Studies have shown that instructional practices depend on what teachers bring to the classroom and that professional
competence is a crucial factor in classroom and school practices (Campbell, McNamara, & Gilroy, 2004; Kunter &
Baumert, 2006). Teaching practices which are related to effective classroom learning and student outcomes have also
been described and shown to have a positive impact on student achievement (Scheerens, 2009). These
aforementioned practices can be said to be embedded in a specific instructional model carefully designed to impact
on student learning. The study therefore uses an instructional quality model, adapted from Teaching and Learning
International Survey (TALIS) (Scheerens, 2009). The framework is represented diagrammatically in Figure 1.
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Figure 1. The Conceptual Framework (Instructional Quality Model)

Figure 1 shows the relationship of variables for determining students’ achievement. Learning outcomes are
influenced by various factors which include: teacher professional competence; learner characteristics; classroom
level environment; school level environment; and teacher characteristics as shown. Teacher professional competence
determines the academic and professional qualifications of the teacher, content knowledge and teaching
approach/pedagogy a teacher uses and how effective the teacher will use the approach. The learners’ age determines
what they are taught and what they can learn and the type of school (public or private) as teaching environment
affects the learning outcomes (Scheerens, 2009).

As emphasized by (Darling-Hammond, 2000; Darling-Hammond, Berry, & Thoreson, 2001; Goldhaber & Anthony,
2003), a contemporary view of teaching also includes professional activities on the school level which have greater
impact on student achievement. Again, TALIS uses time on task (i.e. the proportion of lesson time that is actually
used for teaching and learning and how much tasks are covered within a period) as another basic indicator for the
quality of the teaching and learning environment. Also, classroom climate (teacher and students’ relationships) is
used for its strong influence on cognitive and motivational aspects of student learning (Scheerens, 2009). The model
described above illustrates the relations between instructional practices and good students’ outcomes. These and
many others are variables which need to be investigated as far as teaching and learning of physics is concerned.
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5. Methodology
5.1 Research Design

The survey design was employed for this study. This design was considered most appropriate since questionnaire
was the main instrument used for data collection from the segment of the population of interest. Survey is more
economical since many subjects can be studied at the same time (Mitchell & Jolley, 2004). Also, findings from the
study can be generalized for the entire population.

5.2 Population

Ghana is divided into 10 regions for administrative purposes and has a total of 254 public and 17 private SHS at the
time of the study. These schools were those registered with WAEC, and offering elective science subjects (Ghana
Education Service, 2009). The population for the study comprised physics teachers and final year students offering
physics in the public SHS in Ashanti Region of Ghana. Ashanti Region was chosen because the region has greater
number of SHS offering elective science programme including physics (Ghana Education Service, 2009). It is also a
cosmopolitan region and many people educate their children there. Final year students were targeted because these
students would have experienced physics teaching for almost three years and would therefore be in position to share
their experiences in relation to the teaching and learning of physics.

5.3 Sample and Sampling Technique

Preliminary situational analysis of documents, at the time of the study, showed that Ashanti Region had 96 SHS of
which 53 offered physics. Of the 53 schools, 17 were schools with a Science Resource Centre (SRC) and 37 were
satellite schools. Thus the schools were initially put into two strata—SRC and satellite schools. Simple random
sampling was then used to select a total of nine schools, three SRC schools and six satellite schools. In each school,
the “table for estimating sample size from a given population” developed by Krejcie and Morgan (as cited in
Sarantakos, 2005, p. 173) was used as a guide to select the students’ sample sizes for the study. In all cases, the
simple random technique was employed to select students.

The sample size for the teachers comprised all physics teachers at post in the schools that were sampled for the study.
In all, there were 21 physics teachers—5 from schools with SRC and 16 from satellite school. Majority of the teachers
(18 representing 85.7%) were males with the remaining three (14.3%) being females. The teachers who participated
in the study were generally in their youth as 19 of them were less than 40 years. Only two teachers were above 50
years. The sample size for the students was 326 with 196 (60.1%) males and 130 (39.9%) females respectively.

5.4 Instrument

Questionnaire was the main instrument used for data collection for the study. Two forms of both open and closed
ended questionnaire (teachers’ questionnaire and students’ questionnaire) were developed and used for data
collection. The items were adapted from Ajaja (2009) and modified to suit the purpose and context of this study. The
instruments were reviewed by experts in the field to ensure face and content validity after which they were pre-tested
in similar schools (two satellite schools and one SRC school) in Central Region to estimate their reliabilities. The
items were subjected to item analysis in order to identify those whose removal or modification will enhance the
internal consistency of the instruments (Pallant, 2007). The Statistical Package for Services and Solutions (SPSS)
was used to determine the Cronbach alpha coefficient values for the instruments. Alpha values of 0.87 and 0.76 were
obtained for students’ and teachers’ questionnaires respectively. The responses for the open ended items indicated
that participants understood the questions and that the wording of the items was appropriate.

5.5 Data Collection Procedure

Collection of data for the study started with negotiating access to the schools. Permission was sought from the school
authorities in the region. An official letter of introduction was obtained from the Regional Director of Education
(GES) to visit the schools that were selected for the study. In each school visited, the students’ questionnaire was
administered to the final year students. Students were made to complete the questionnaire at a sitting. The completed
questionnaires were collected the same day. The teachers’ questionnaire was also administered to the physics
teachers in all the nine SHS selected for the study. In some of the schools questionnaires were left with the head of
physics department to be given to teachers who were not at post. As much as we could, physics teachers’
questionnaires were collected after the third day. However, collection of teachers’ questionnaire continued for three
weeks after which cases of non-responses were abandoned. This resulted in a return rate of 77.8%. All responses
(from both teachers and students) were scored, analysed and presented in tables.
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6. Results and Discussion
6.1 Teacher Qualification

Academic qualification of the SHS physics teachers verses teacher quality was first examined. Research findings
confirm teacher quality as one and most influential factor on students’ achievement and many a time, academic
preparation of teachers, type of certificate, professional learning and years of teaching experience are taken as
indicators of teacher quality (Darling-Hammond, 2000; Darling-Hammond et al., 2001; Goldhaber & Anthony,
2003). In this report, only academic qualification (types of certificate) and teaching experience of the teachers are
discussed. Academic preparation of physics teachers is another report on its own which is forthcoming. The SHS
physics teachers’ level of academic attainment and teaching experience are presented in Table 1 and Table 2
respectively.

Table 1. Level of Academic Attainment of Physics Teachers

Qualification N %
MPhil 2 9.3
MSc 3 143
BSc 9 429
BEd 7 333
Total 21 100.0

As presented in Table 1, all teachers had at least four years of tertiary education. About 43% had Bachelor of Science
degree whereas 33.3% had Bachelor of Education degree. Five teachers had master’s degree—two Master of
Philosophy degrees and three Master of Science degrees. There was no teacher with a doctoral degree. When asked
to indicate other professional qualifications acquired if academic certificate was not in education, only one teacher
indicated that he/she had completed Post Graduate Diploma in Education (PGDE). Diploma in Project Management
and Journalism were also mentioned by few of the teachers as other professional qualifications obtained.

Table 2. Teachers’ Years of Teaching Experience

Range of teaching N %
experience (in years)

1-5 11 524
6-10 7 333
11-15 1 4.8
15+ 2 9.5
Total 21 100.0

Data in Table 2 indicate that only one-seventh of teachers (14.3%) had teaching experience above 10 years. Majority
of the teachers (52.4%) had teaching experience less than six years.

Even though all the teachers had at least four years of tertiary education, it can be inferred from Table 1 that majority
of SHS physics teachers have their qualifications not in education. What it means is that most of the physics teachers
are not trained as professional teachers but have been recruited by GES to teach, a phenomenon commonly practiced
in Ghana. That is, university graduates without qualifications in education are recruited to teach in SHS and are
classified as non-professional teachers (Ministry of Education, 2012). Although the recruited teachers may have the
content knowledge and competent in subject matter, same cannot be said of their pedagogical knowledge and
relevant skill-set to promote effective delivery of instruction. As noted by (Darling-Hammond, 2000; McDermott &
Shaffer, 2000; Orleans, 2007), to produce larger student achievement gains, one must be competent in both subject
matter content and pedagogical skills. The data on teachers’ years of teaching experience in relation to the age
distribution as shown in Table 2 also suggest that most of the SHS may not have experienced physics teachers at post.
It pre-supposes that most of the teachers teach for few years and leave the classroom for other jobs, perhaps more
lucrative jobs other than teaching. Though in some countries teachers are among the highly paid workers the
situation in Ghana is the exact opposite. It is therefore not surprising that some of these physics teachers have
undertaken Diploma in Project Management, a requirement by many of the Non-Governmental Organisations
(NGOs) who are noted of paying ‘good’ salaries to their employees.
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6.2 Pattern of Interaction and Instructional Method

In this section, interactions and instructional method used in physics classrooms are presented and discussed from the
viewpoint of the teachers and students.

Table 3. Pattern of Interaction in Physics Classrooms

Teachers’ response Students’ response
Pattern of interaction N % N %
Student-centered (students have a 18 85.7 73 224
say in what happens)
Teacher centered (teacher decides 3 14.3 253 77.6
what happens)
Total 21 100.0 326 100.0

Table 3 shows the pattern of interaction in the physics classrooms. As almost all the teachers said the pattern of
interaction was student-centered, majority of the students (77.6%) disagreed and indicated that pattern of interaction
was mostly teacher-centered and that teachers always decide what goes on in the classroom. This was followed up
with an item on teaching methods employed by the teachers. Both teachers’ and students’ responses are compared in
Table 4.

Table 4. Methods of Instruction used in Physics Classrooms

Teachers’ response Students’ response
Instructional method N % N %
Lecture 6 28.6 141 433
Interactive demonstration 3 14.3 54 16.6
Discussion 9 429 118 36.2
Hands-on activity | 4.8 7 2.1
Others (lecture & discussion) 2 9.5 6 1.8
Total 21 100.0 326 100.0

As shown in Table 4, the dominant teaching methods in most physics classroom were discussion and lecture methods.
Interactive demonstration and hands-on activity methods which are inquiry in nature and students’ directed were
rarely used by the teachers. Likewise, when asked to indicate other methods used, only a few proportion of the
teachers (4.8%) used a combination of lecture and discussion methods. Additionally, both teachers and students were
asked to indicate the extent to which student-centered and teacher-centered approaches are used in the physics
classroom. The mean, standard deviation and percentage responses by teachers and students are presented in Table 5.

Table 5. Mean, Standard Deviation and Percentage Responses on Teacher and Student-Centered Approaches

Responses by teachers (N = 21)

Statement Daily Weekly Monthly Rarely Mean Std. dev.
I use student-centered method of 19.0 42.9 9.5 28.6 2.5 1.1
teaching in my physics classroom

I use teacher-centered method of 333 9.5 14.3 42.9 2.7 1.4

teaching in my physics classroom

Responses by students (N = 326)

Teacher uses student-centered 13.8 16.7 54 64.1 2.8 1.3
method of teaching in my physics
classroom

Teacher uses teacher-centered 64.7 17.5 3.1 14.7 1.9 1.2
method of teaching in my physics
classroom
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It can also be inferred from Table 5 that student-centered approach was not a daily teaching method in the physics
classrooms. Only about 19.0% of the teachers said they used the method as a daily teaching method. More than
one-fourth of the teachers rarely used it. The rest (which happened to be the majority), either used it weekly or
monthly. Students’ responses confirm that student-centered approach was used once in a blue moon and that physics
classrooms were dominated by teacher-centered method.

The findings as indicated in Table 5 show that pattern of interaction in most physics classrooms is the teacher
initiated and dominated teacher-student interaction. This is not in consonant with international standards which
recommend that teachers of science plan inquiry-based programmes for their students and should also interact with
students to focus and support their inquiries, recognise individual differences and provide opportunities for all
students to learn (Bencze, Alsop, & Bowen, 2009; Bybee, Carlson-Powell, & Trowbridge, 2008; Centre for Inspired
Teaching, 2008). The findings also fall short to the recommendation of teaching for effective learning (learning with
understanding) where students take responsibility of their own learning through active construction and
reconstruction of their own meanings for concepts and phenomena (Borich, 2007; Brass, Gunstone, & Fensham,
2003). The findings of teacher initiated and dominated teacher-student interaction and lecture method as major
method of teaching confirm with Ajaja (2009) who made similar findings in different public schools in Delta State,
Nigeria.

6.3 Coverage of Content of Physics Syllabus

As mentioned earlier the physics syllabus for the SHS has been organized to cover three years of SHS programme
with each year's work involving a number of sections and with each section comprising a number of units. Students
are examined at the end of the third year for placement into tertiary institutions. The extent to which physics teachers
cover the content materials in the syllabus upon which their students are examined is presented and discussed below.
When students were asked to indicate which of the science subjects (biology, chemistry, and physics) do teachers
cover the greatest content material in each term of the academic year, Table 6 shows that physics was the least
covered subject. Content materials in biology were most covered followed by chemistry.

Table 6. Coverage of Content Material for Biology, Chemistry, and Physics

Subject Responses

N %
Biology 196 60.1
Chemistry 95 29.1
Physics 35 10.7
Total 326 100.0

The extent of coverage of physics content per an academic term is shown in Table 7. In the views of the physics
teachers, the level of coverage of content for an academic term was between 80 and 90 percent with majority (42.9%)
covering about 80% content materials. About 24.0% of the teachers were able to cover up to 70 percent and only a
few (9.5%) covered less than 50 percent. Among the 21 teachers who participated in the study, only one (4.8%)
mentioned he/she had 100 percent coverage of the scheme for the term.

Table 7. Extent of Coverage of Physics Content

Extents of coverage Responses by teachers Responses by students

(in %) N % N %
100 1 4.8 - -

90 4 19.0 17 52
80 9 42.9 31 9.5
70 2 9.5 50 15.3
60 2 9.5 101 31.0
50 1 4.8 111 34.0
<50 2 9.5 16 4.9
Total 21 100.0 326 100.0
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However, majority of students’ responses (65.0%) as indicated in the table show that up to about 60 percent content
materials were covered by their teachers per an academic term. None of the students mentioned 100 percent coverage
of content by the teacher. These responses by the students again contradict those by their teachers.

Judging from both responses (teachers and students), one will be not be wrong to infer that a reasonable percentage
of physics content materials are left uncovered before students sit for their final examination. In many African
countries, and Ghana in particular, public school teachers would normally embark on strikes and sometimes
protracted ones, just to press home their demands. The non-coverage of this reasonable amount of physics content
materials can be explained by some of these strikes and many other factors which need to be investigated. Similar
findings were discovered by Ajaja (2009) in Delta State, Nigeria, where greater portions of science content materials
are not covered due to protracted strikes by teachers in the public schools.

7. Conclusion

The findings from the study indicate that students’ poor achievement in physics can be attributed to a number of
reasons. First and foremost, most of the physics teachers do not have academic qualification and/or certificate in
education. What this means is that these teachers may lack the pedagogical knowledge and unfamiliar with the
teacher actions that support and promote student learning. Second, classroom interaction—the disposition of teachers
and students during instruction dialogue, seemed to be mostly teacher-centered and tended not to support
inquiry-based teaching and learning which is noted for promoting conceptual change and enhance performance. The
traditional way of teaching where teacher decides on what goes on in the classroom has a limited space in the 21*
century science classrooms, particularly physics.

In addition, in every academic term, teachers seem not to cover most of their teaching units or schemes of work for
the term. This may have a ripping effect on student performance. The examination body, WAEC, may not know and
in fact, does not consider which areas in the physics syllabus are covered and which are not. At the end of the school
year, students are examined holistically on the teaching syllabus.

8. Recommendation

From the findings of the study it is recommended that policies adopted by the state regarding teacher recruitment to
the SHS should be re-visited. The situation in current policy where university graduates without certificate in
education are recruited to teach in SHS but are classified as non-professional teachers can be reviewed for science
teachers if not all teachers. For example, the non-professional teachers should be made to acquire a certificate in
education once recruited. At the moment these teachers are only encouraged to undertake professional courses; it is
not mandatory. Again, professional learning can make an important difference in the qualifications, experiences and
capacities that teachers bring on board. Ministry of Education and GES could equally institute a professional
development programmes on regular and frequent basis for these teachers to expose them to the current methods of
teaching and presenting information to learners. It behoves these organisations to enact and, as well, implement
policies to enhance the quality of teaching and learning in the schools.

The contradictions between teachers and students responses as highlighted in this report should be investigated
further. Anecdotal evidence shows that, on the average most teachers would paint a good picture of themselves than
to highlight on their deficiencies. In view of this, it is recommended that the study should be replicated in other
regions of Ghana using a mixed method methodology. For example, classroom observation and/or interview could be
used to substantiate the findings from the survey data.
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