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Abstract: This study was conducted to assess the best teaching
method of Physics in EKiti State, Nigeria. The study used
primary data which was collected by using “Students’
Achievement Test” from fifty Senior Secondary School Two (SSS
II) students of thirty males and twenty females, who were
randomly selected in order to test the performance of students in
Physics class. The data were analysed by using descriptive
statistics and analytical technique. The researchers formulated
and tested for hypotheses at p<0.05 significant level.

The result of the data analysis showed that there is a significant
difference between the mean score of students taught with
collaborative method and traditional method. Results showed
that collaborative inquiry method of teaching is far better than
the traditional method. The study also revealed that the male
students performed better in Physics as a science subject than
their female counterparts.

The study thus recommended that students should be engaged in
exploring, investigating and answering questions through the use
of collaborative inquiry method so as to enhance a better
performance in their learning process.
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I. INTRODUCTION

he concept of national development cannot be over

emphasized in terms of the extent and sophistication of
the materials and objects owned by a nation and its citizens.
Ideally, people need food, shelter and clothing [1], however,
the level of development of a nation if it has to be sustained
beyond this generation, it should not only be measured in
terms of its material wealth but should also reflect the ability
and capability of its citizens to invent and innovate [2-4]. In
so doing, such a nation is promoting development and at the
same time it is concerned with both feeding the body and the
mind [5].

In sciences, Physics form the fundamental basis for an
argument or theory to other science subjects, technology and
engineering [6]. Therefore, if we must produce good
technologists, technology innovators as well as inventors, as a
starting point, we need well-breed Physicists and Physics
educators which begins right from the secondary schools.
Also, the need to increase the number of Physics researchers
and promoting greater collaboration amongst researchers will

be of great importance in order to achieve a landmark [7]. The
year 2001 report on Physics, claimed that: Physics is
becoming a thoroughly global enterprise [8]. This
transformation reflects on the increasing need for large,
complex and expensive facilities for any single nation to build
and it is largely a consequence of modern information and
communication technology (ICT) which is the heart of the
present age of change.

Physics requires a complete understanding of Mathematical
language so as to get the full concepts involved. This requires
a fluency in mathematical expressions and it must be
understood by the students so as to achieve an optimum result,
because these concepts in physics are expressed in
mathematical terms [9]. However, it has been showed that in
many introductory and algebra-based principles, Physics
students perform poorly in mathematical problems. These can
be attributed to:

a) Students’ lack the understanding of the mathematical
skills that is required in solving Physics related
problems [9].

b) Students’ lack the application of the basic principle
of the mathematical skills in solving problem in
Physics [8].

Students’ poor performance in Physics as a result of lack of
understanding of the mathematical skills required led to
conceptual adoption of Physics [9], which dilutes
mathematical problem solving or simply by removing it from
the curriculum of study [10]. Over the years, there has been a
lot of contributions to the development and advancement of
science. Many scientists such as; Femmie Dirac, W. E. Lamb
and R. C. Rutherford, just to mention a few, have contributed
greatly to the development of Physics. Dirac discovered
electron-pair by light quanta while the duo of Lamb and
Rutherford clearly point out the possible understanding of
interaction between protons and electrons.

Owing to the inevitable role of Physics in the nation’s
technological development, government at all levels had
incorporated the subject in the school curriculum through the
research reports of bodies like; National Science and
Technology Development Agency (NSTDA), Nigeria
Education Research Council (NERC) and Science Teachers’
Association of Nigeria (STAN) among others.
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In understanding the teaching methodologies, there are four
different types of inquiries Vis-a-vis:

a) Structured Inquiry: in a structured inquiry, a hands-
on problem is being investigated by giving the
students a procedure and learning materials but the
students need not be informed of the expected
outcomes.

b) Guided Inquiry: in guided inquiry, materials and
problem are provided but the students’ will have to
find their own procedure.

¢) Open Inquiry: open inquiry is similar to guided
inquiry, the only difference is that the students will
develop their own problem to be investigated.

d) Learning Inquiry: in learning inquiry, the students
are being engaged in an activity that will introduce a
new concept of learning [11].

Government Efforts Toward Improving Achievement in
Physics

The Federal Government of Nigeria as well as the 36 States
through the various Ministries of Education across the nation
are concerned about how to improve the performance or
achievement of Students in science especially Physics. The
need was in order to develop Nigeria technologically in
agriculture, electronics, industry, communication,
engineering, and pharmaceuticals etc. This age-long efforts of
the government at all levels brings about the idea of
establishing institution of higher learning such as universities
of science and technology, this has been reflecting in various
governments activities in Ekiti State, Nigeria.

However, attention has been drawn to science education in
Nigeria recently, especially at higher institution level through
the award of scholarships in order to help the less privilege
and encourage the students. This effort was geared towards
the achievement of national objectives of Nigeria which says
“education should be geared towards among other things,
scientific and technical progress”. The Secondary Education
should also be given a priority so as to prepare the students to
live up to expectation in the modern age of ICT, science and
technology.

Alao [12] also supported the above facts when he quoted Babs
Fafunwa saying: “science has become a necessary aid to good
living and good citizenship to health, agriculture, home
making and leisure”. For these reasons therefore, it is evident
that science and technology play an important role in the
Nigerian education curriculum. Moreover, the core subject in
the sciences i.e. “Physics” must be thoroughly taught in order
to have a better achievement in technology.

Appelquist and Shapers [13] also attests to the fact that;
Physics is a global enterprise which reflects an increase for
large, complex and expensive systems for a nation to achieve
as this is largely a factor to be considered in this modern era
of ICT which is the heart of the present computer age. The
report goes on to identify six “ground challenges” that torches

all areas of Physics and overlap with other areas of science
and engineering. These includes: development of quantum
technologies, creating new materials, understanding complex
systems, unifying the forces of nature, exploring the universe
and applying Physics principles to Biology.

Collaborative Learning

Thornton [14] opined that: collaborative learning is based on
the idea that learning is naturally a social act in which the
participants talk among themselves. It is through the talk that
learning processes take place. On the other hand, Negata and
Ponkowski [15] said that; collaborative learning is the
umbrella term encompassing many forms of collaborative
learning from small group of projects to more specific form of
group work called “collaborative learning”.

Collaborative learning is very useful in completing of a group
research project, in which team work is well appreciated.
Furthermore, collaborative learning groups can be initiated for
many reasons to get students engaged with subject matter in
any discipline. This can be achieved online, in a laboratory
setting, field work and even in the normal classroom settings.
It is also possible to introduce a cross-curricular projects-
involving; biologist, environmentalist, physicist and even a
geneticist. This type of collaborations is required in many
workplace projects which entails a multidisciplinary project.
The type of project to be solved ranges from community
projects to commerce and industry and the solution requires
the use of knowledge, skills and attributes that are part of the
curricula. The problem can be solved by a small team of
students, none of whom possess the knowledge or skills to
solve the problem alone, yet each of whom is able to
contribute to the final product [16].

Traditional Learning

Herr [17] opined that “traditional teaching is concerned with
the teacher being the controller of the learning environment”.
Power and responsibilities are held by the teacher and they
play the role of an instructor (in the form of lecturer) and the
decision maker as regards the content of the curriculum and
its specific results. Students are regarded as having
knowledge-holes which needs to be filled with the required
and specific information. In the traditional teaching method,
the teacher is seen as the person who causes the learning
process to take place.

Johnson et al., [18] also stated that learning is critically
associated with the classroom and it is often more competitive
in nature. The contents of the lesson and the method of
teaching are very important so that the student can master the
knowledge-based via drill and practice.

Statement of The Problem

The method adopted in teaching Physics in the classroom
setting has a long way to go in achieving the desired results.
However, it is believed that collaborative inquiry method will
be of greater advantage over the traditional teaching method
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in achieving a good performance in teaching and learning of
Physics at the secondary school level.

Research Hypotheses
The research hypotheses are:

a) There is no statistically significant difference
between the mean scores of students taught with
collaborative and traditional teaching methods.

b) There is no statistically significant difference
between the mean scores of male and female students
exposed to the collaborative inquiry method.

Significance of The Study

This study gives sufficient information which serves as an
insight into the teaching method to be adopted in the teaching
of Physics in Senior Secondary Schools. The study would be
of great benefit to the students in terms of; positive
interdependence, individual accountability, group processing
as well as face-to-face primitive interaction. Also this study
would be of great advantage to the teachers and educators in
determining the appropriate teaching techniques to be adopted
in impacting knowledge on the students.

II. MATERIALS AND METHODS

The instrument used for data collection was “Students
Achievement Test” (SAT) which comprised of twenty (20)
objective (multi-choice) questions from the Physics syllabus.
The purpose of this study is to experiment two different
methods of teaching Physics in Ekiti State Senior Secondary
Schools; then recommend the better method of the two
teaching methods.

This study adopted only two teaching methods (collaborative
inquiry and traditional teaching methods) on Senior
Secondary School Two (SSS II) Students in Ekiti South West
Local Government Area of Ekiti State. Two schools were
selected in the Local Government area and the schools are:

a) Ilawe Grammar School, Ilawe-EXkiti.
b) Omoeleye Community Grammar School, Igbara Odo
Ekiti

However, it is believed that the findings of the research would
be of advantage to the teaching of Physics in other senior
secondary school classes in the state and the nation at large.

Procedure for Data Collection

The researchers took permission from the principals and
teachers of the selected schools, in order to carry out the
research in the schools and on the students. Traditional
method and collaborative teaching method were used to teach
the students on the selected four (4) topics, and at the end of
the lesson, the test items were distributed to the students and
the researchers explained to the students’ the procedure for
answering the questions, using answer sheet to indicate their
choice answer. The test was 100% monitored and supervised
by the researchers. After the stipulated time given, the

instrument was collected and used for data analysis. The data
collected were analysed using mean, standard deviation, t-test
and correlation analysis.

III. RESULTS

Research Hypothesis 1: There is no statistically significant
difference between the mean score of students taught with
collaborative inquiry method and traditional method.

Table 1 below showed that the mean score of the total number
of students in collaborative teaching method (14.6) was
greater than the mean score of the total number of students in
the traditional teaching method (10.64). This is an indication
that students performed better in collaborative inquiry
teaching method than the traditional teaching method.

Table 1: Comparison of Collaborative and Traditional Teaching Methods’
Mean Scores

. Male Female Total
Teaching
Methods No: Me';ln(x I;I Me';ln(x No Mean(x)
Collaborative 15 15.80 10 12.8 25 14.6
Traditional 15 11.07 10 10.0 25 10.64

In table 2, the calculated t(4.46) is greater than the table
t(2.01). Hence, this shows that there was a significant
difference between the mean scores of students taught with
collaborative inquiry method and traditional method of
teaching. This is an indication that the students performed
better in collaborative method than the traditional method.

Table 2: T-Test Analysis of the Performance of Students in Collaborative and
Traditional Teaching Methods

Teaching Standard T-
Methods Number | Mean(x) Deviation DF | TC tab Remarks
Collaborative 25 14.60 3.30 fomi
48 | 446 | 2.01 Significant
Traditional 25 10.64 2.97

Research Hypothesis 2: There is no statistically significant
difference between the mean scores of male and female
students exposed to the collaborative inquiry method.

In table 3 below, the calculated t(2.57) is greater than the table
t(2.07). Hence, the research hypothesis 2 was rejected. The
findings showed that there is significant difference between
the mean scores of male and female students exposed to the
collaborative teaching method. This indicates that the male
students performed better than their female counterpart in
Physics.

Table 3: Analysis of the Performance of Male and Female Students in the
Collaborative Teaching Method

Collaborative

Teaching Number | Mean(x) Star.ldgrd DF | TC T- Remarks
Deviation tab
Method
Male 15 15.8 3.10 o
23 | 257 | 207 Significant
Female 10 12.8 2.68
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IV. DISCUSSION

Table 1 gives the comparison of mean scores of collaborative
and traditional teaching methods. The mean scores of the total
number of students in collaborative teaching method (14.6)
was greater than the mean score of the total number of
students in the traditional method (10.64). This is an
indication that the students performed better in collaborative
inquiry method than the traditional method of teaching as
shown in figures 1 and 2. The first hypothesis verified
whether there is difference between the mean score of
students taught with collaborative inquiry method and
traditional method. Rueda and colleagues [19], stated that
inquiry-based method emphasis on “findings of knowledge”
that are often ignored by traditional teaching curricular.

Collaborative Inquiry method
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Figure 1: Mean Score of Students in the Collaborative Inquiry Learning
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Figure 2: Mean Score of Students in the Traditional Learning Group

McKeachie [20] emphasized that; cognitively, collaborative
inquiry method provides an opportunity for elaboration

putting material into one’s own words as well as a change to
begin using the language of the discipline. This corroborate
researchers like Miller, Imrie and Cox [16] which stated that
“the problem can be solved by a small team of students, none
of whom possesses the knowledge or skills to solve the
problem alone, yet each of whom is able to contribute to the
final product”.

From table 2, it was seen that the calculated t(4.46) was
greater than that of table t(2.01), which implies that “there is
significant difference between the mean score of students
taught with collaborative inquiry method and traditional
method. It was shown that students performed better in
collaborative inquiry method than the traditional method.

The second hypothesis shows that there is significant
difference between the mean scores of male and female
students exposed to the collaborative inquiry method. From
table 3, the findings were buttressed with the findings made
by Banks and colleagues [21] indicating that gender
difference has a great influence on students’ achievement in
Physics, while Begley [22] and Callas [23], opined that “male
students have better performance than female in Senior
Secondary School Mathematics”.

The calculated t(2.57) was greater than table t(2.07) which
indicates that “there is a significant difference between the
mean score of male and female students exposed to
collaborative inquiry learning method. This indicates that
male students performed better than their female counterpart
in Physics. Male students had a mean score of (15.8) and
standard deviation of (3.10) while female students had a mean
score of (12.8) and standard deviation of (2.68). It was
observed that there was a significant difference in the
performance of male and female students in Physics as shown
in figure 3 below.

[

Collaborative Learning Method

|

T T
Male Female

Gender

Figure 3: Performance Based on Gender in Collaborative Inquiry Learning
V. CONCLUSSION

In conclusion, it was observed that the better of the two
teaching methods is the collaborative inquiry method because
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the students performed better in it and thus, allows the
students to engage with subject matter in any discipline. It
also affords the students the opportunity to explore academic
content by posing, investigating and answering questions.

VI. LIMITATION OF THE STUDY

This study is limited to two secondary schools and it should
be extended to both public and private secondary schools in
other states of the federation. However, other researchers
could carry out the study in order to ensure a wvalid
generalization of the findings, other interested researchers
could work in tertiary institutions for valid generalization.

VII. RECOMMENDATIONS

a) Students should be engaged in exploring,
investigating and answering questions through the
use of collaborative inquiry method in the teaching
of Physics in order to enhance a better performance.

b) Government should provide adequate and conducive
environment as well as learning and instructional
materials for both the students and the teachers
respectively.

c¢) Cooperate organizations should play their social
responsibilities roles’ in contributing to the socio-
economic development of education.

d) Collaborative inquiry teaching method should be
adopted by Physics instructors so as to arouse the
students’ interest in Physics.
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