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Abstract

This study was carried out to identify the strategies for the development of scientific skills and
attitudes in physics education among secondary students in Ebonyi state, southeast Nigeria. One
research question was developed in line with the purpose of the study. One null hypothesis was
formulated and tested at 0.05 level of significance. The study adopted descriptive survey design.
The population of the study is 2370 students and 87 teachers, and the sample comprised 600
students and 25 teachers of physics from the area of study. This sample was drawn using multi-
stage sampling technique. An-11 item instrument termed "Science Skills and Attitudes in
Physics Questionnaire™ (SSAPQ) was used by the researcher for data collection. The instrument
was first validated by experts and reliability was determined using Cronbach Alpha Statistics and
the reliability got was 0.82. The administration and retrieval of instrument were through direct
contact and use of research assistants with the respondents. Data collected were analysed using
mean and standard deviation for the research question while t-test statistics were used for testing
the null hypothesis. The findings of the study revealed that 9 out of 11 items presented are the
strategies for the development of scientific skills and attitudes in physics education among
secondary students in Ebonyi state, southeast Nigeria. Findings on the hypothesis tested revealed
that there was no significant difference in the mean responses of students and teachers of physics
from Ebonyi state on the items presented. Holistic reformation of the physics curriculum to
incorporate the strategies, appropriate training of teachers to ensure quality transmission of
scientific knowledge, skills and attitudes and provision of needed laboratory facilities, books and
other learning materials by the relevant stakeholders were recommended.
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INTRODUCTION

Background to the study

Over the years, it has been observed that research in physics education both in secondary and
tertiary levels has focused more on the concepts of learning and understanding. Arobo (2006)
noted that the curriculum of physics as practised in Nigeria has not placed any emphasis on skills
development. Again, Arobo (2006), observed the inadequacies of teaching and learning of
physics in Nigeria, in that the methods used do not ensure skills and value acquisition. This
implies that the teaching of physics is based on stressing concepts and their relationships, while
physics laboratory practices emphasizes acquisition of laboratory skills. The development of
values has therefore received least emphasis. Accordingly, Aribios (2006) noted that the basic
concepts of skills and values development are most of the time neglected in the study of physics
and science in general.

In the work place, according to Ripin(2001), the employability of physics graduates appears to
hinge more on generic skills and values that are transferable to many areas of research, work and
life itself. For the generality of the people and the great majority of students who will pursue a
physics career, the teaching of physics for scientific literacy and science culture in a given
society should be a priority thrust in physics education. UNESCO has led international efforts
towards scientific literacy, particularly in developing countries, cognizant of the crucial role of
science and technology in national development. Lately, international emphasis has been on
education for sustainable development, 2005-2014 declared as the United Nations Decades for
Sustainable Development. Like scientific literacy, sustainable development is laden not only
with concepts but also skills and values such as the development of human potential, moral,
cultural and gender sensitivity, participatory democracy, collaboration, unity and peace. Skills
needed to learn physics are categorized as thinking skills, including science process skills, ICT
skills, communication skills and interpersonal skills. The values development section focuses on
attitude towards science and its image to students.

Statement of the problem

Now in the general opinion, the measure of teaching is not the amount of knowledge the students
learn from teachers but the learning skills which the students master and the values impacted.

Thus, physics teaching requires more attention to the teaching and learning process of moving
students from their initial state of knowledge and understanding to the desired level, rather than
to the content of the course. In fact, studies show that students learn best if they are engaged in
active learning. Student-centred teaching is a teaching style more effective than others because it
is more likely to motivate students by engaging their interest. It is important that in order to help



students learn better and develop the necessary scientific skills and attitudes, the teacher not only
manages change, assessment for the future, curriculum design, training the students learning
skills needed, but also developing the teaching techniques needed in the classroom.

In this article, based on the pedagogical teaching strategies (such as e-learning, independent
study tasks, project work, mixed workshop, problem-based learning, case study and so on)
efforts were made to determine suitable strategies for the development of scientific skills and
attitudes in physics education among secondary students in Ebonyi state, southeast Nigeria.

Purpose of the study

The main purpose of this study is to determine innovative strategies for the development of
scientific skills and attitudes in physics education among secondary students in Ebonyi state,
southeast Nigeria.

Specifically this study sought to;

() Analyse the skills needed to learn physics as categorized as thinking skills, including
science process skills, ICT skills, communication skills and interpersonal skills.

(if) Analyse the value development section which focuses on attitude towards science and its
image to students.

Significance/Justification of the Study

The findings of this study would reveal the possible things to do to improve the teaching and
learning of physics in Ebonyi state and other states of the country. This will be achieved through
the application of recommendations of this study. Achieving this feat through this study will
make students’ achievement in physics to improve for better especially as regards the
development of the needed scientific skills and attitudes. This would go a long way in improving
the science and technology status of the country.

The result of the study will be beneficial to the teachers and curriculum planners. This is in the
area of helping them to develop a realizable educational goal in the subject.

Scope of the Study

This study will be conducted in secondary schools in Ebonyi state, southeast of Nigeria. Both
teachers and students of physics in the various secondary schools in the state will be studied. The
content scope includes determination of the most appropriate strategies to be adopted in the
development of scientific skills and attitudes for physics learning among the secondary school
students.

The Research Question



The following research question guided the study:

What are the strategies for the development scientific skills and attitudes for learning physics
among secondary school students in Ebonyi state?

Hypothesis
The following hypothesis was tested at 0.05 level of significance:

There will be no significant difference in the mean ratings of students and teachers on the
strategies for the development of scientific skills and attitudes for learning physics among
secondary school students in Ebonyi state, southeast Nigeria.

RESEARCH METHOD

Research Design

The cross-section descriptive survey research design was adopted for this study. This is used to
study a sample of population at a single point in time. This design was adopted because
according to Ezeh, (2005) it enables the researcher to use reliable techniques to collect data from
a well-defined population or systematically selected segments of a population for the purpose of
determining the attributes of the population. Ezeh, (2005) also explained that in survey research
design, the purpose is usually to identify the characteristics of a defined population with respect
to specific variables.

Area of the Study

The area of the study is Ebonyi state of Nigeria using all the government and private secondary
schools. Ebonyi state is divided into three educational zones of Abakaliki, Onueke and Afikpo.
There are thirteen local government area councils in the state. The state has common geopolitical
boundaries with Cross River, Abia, Benue and Enugu.

Population of the Study

The population for this study is made up of 2370 students who are second and third year senior
secondary school and have chosen physics as one of their subjects of study and 87 teachers of
physics in the various secondary schools in the area of the study, EBSEB (2019).

Sample and Sampling Techniques



Purposive sampling technique was adopted in sampling the working population. The sample for
the study is made up of 600 students and 25 teachers selected from schools in the three
educational zones of the state. This comprises both rural and urban schools. A criterion used in
choosing the schools was that the school must have a reasonable number of physics students and
teachers. The final list of schools used was arrived at through simple ballot with replacement, of
schools that meet the criterion after the purposive sampling.

Instrument for Data Collection

A questionnaire developed by the researcher from the objectives of the research, literature,
consultation with stakeholders in education and personal observations based on the research
question and hypothesis was used for data collection. The instrument is titled "Science Skills and
Attitudes in Physics Questionnaire” (SSAPQ).

Validation of the Instrument

The face and content validity of the instrument was determined. To ascertain this, the researcher
presented copies of the questionnaire together with the topic and purpose of the study, research
questions and hypotheses to three experts for validation. Their comments and suggestions guided
the construction of the instrument.

Reliability of the Instrument

The reliability of the instrument was determined by administering copies of the questionnaire on
students and teachers of physics in two selected secondary schools in Enugu state. The scores
obtained from the respondents were collated to determine the internal consistency of the
instrument in each section. This was done using Cronbach Alpha. The choice of Cronbach Alpha
is in line with Howith and Cranner, (2020), who recommended Cronbach Alpha as a proper
statistical tool for determining the internal consistency of an instrument for a descriptive survey.
Internal consistency was measured because the instrument is homogenous in nature.

Method of Data Collection

The researcher together with the help of research three assistants administered the instrument
directly to the respondents in the sampled secondary schools in the state. The research assistants
were instructed on how to distribute and collect copies of the questionnaire from the respondents.



Method of Data Analysis

Mean scores and standard deviation were used to answer the research questions while t- test
statistics were used to test the hypotheses at 0.05 level of significance. In analysing the data,
mean ratings of 4 was regarded as Strongly Agree (SA), 3 for Agree (A), 2 for Disagree (D) and
1 for Strongly Disagree (SD). In analysing the data for the hypothesis, the t- test was used to test

the hypothesis at the 0.05 level of significance.

PRESENTATION AND ANALYSIS OF DATA

Research Question

What are the strategies for the development of scientific skills and attitudes for learning physics

among secondary school students in Ebonyi state, southeast Nigeria?

Table 1: Mean responses on the strategies for the development of scientific skills and attitudes
for learning physics among secondary school students in Ebonyi state, southeast Nigeria.

Responses

S/N
1

Item Statement

Creating the right
scientific values through
acculturation to science
Teaching of scientific
values to students
Compulsory teaching of
science from lower levels
of education

Making science learning
compulsory at all levels of
secondary education
Creating more awareness
in the society for science
learning through mass and
social media

Encouraging science
learning through
appropriate incentives for
students

Making science teaching
more lucrative to attract

Students
JFX

1,920

1,740

1,200

1,200

1,680

2,040

1,680

<
3.2

2.9

2.0

2.1

2.8

3.4

2.8

SD
1.28

1.19

1.22

1.19

1.16

1.43

1.16

Decision

Accepted

Accepted

Rejected

Rejected

Accepted

Accepted

Accepted

Teachers

IFX X

93 3.7
78 3.1
58 2.3
48 1.9
65 2.6
78 3.1
78 3.1

SD
1.56

1.27

1.14

1.27

1.12

1.27

1.27

Decision

Accepted

Accepted

Rejected

Rejected

Accepted

Accepted

Accepted



the best brains

8 Adopting more innovative 1,980 3.3 137  Accepted 85 3.4 143  Accepted
methods  of  teaching
science

9 Regular  training and 1,800 3.0 122  Accepted 90 3.6 149  Accepted
retraining of  science
teachers to keep abreast of
the latest development in
science education

10 Use of hand-on science 2,160 3.6 149  Accepted 95 3.8 165  Accepted
method (activities,
experiments, projects, etc)

11 Provision of necessary 1,920 3.2 128  Accepted 88 35 150  Accepted
textbooks and laboratory
facilities for teaching and
learning of science

Grand mean 2.92 3.10

Table 1 is used to answer the research question, which sought to find out the strategies for
developing scientific skills and attitude for learning physics among secondary school students in
Ebonyi state, southeast Nigeria. The results on the table show that items 1,2,5,6,7,8,9, 10 and 11
were all accepted because they all have mean values above 2.50 for both student and teacher
respondents. The grand mean values are 2.92 and 3.10 for students and teachers respectively.
The values are above 2.50 hence, the respondents agreed that the accepted items are strategies
for developing scientific skills and attitudes for learning of physics among secondary school
students in Ebonyi state, southeast Nigeria. Items 3 and 4 had mean values of 2.0 and 2.3
respectively for students and 2.1 and 1.9 respectively for teachers. Each of these values is less
than the cut of value of 2.5 and hence rejected.

Hypothesis:

HO: There is no significant difference in the mean rating of the responses of students and
teachers on the strategies for developing scientific skills and attitudes for learning physics
among secondary school students in Ebonyi state, southeast Nigeria. The data for testing
the hypothesis are presented in table 2.



S/N

Table 2:

T-test analysis of the responses of two groups of respondents (students and

teachers of physics from Ebonyi state) on the strategies for developing scientific skills
and attitudes for learning physics among secondary school students in Ebonyi state,

southeast Nigeria.
Item statement

Creating the right scientific
values through acculturation to
science

Teaching of scientific values to
students

Compulsory teaching of science
from lower levels of education

Making science
compulsory at all
secondary education

learning
levels of

Creating more awareness in the
society for science learning
through mass and social media

Encouraging science learning
through appropriate incentives
for students

Making science teaching more
lucrative to attract the best
brains

Adopting  more  innovative
methods of teaching science

Regular training and retraining
of science teachers to keep
abreast of the latest development
in science education

Students

N = 600
X1

3.2

2.9

2.0

1.9

2.6

3.1

2.8

3.3

3.0

S92

1.64

1.42

1.49

1.61

1.25

1.61

1.35

1.88

1.49

Teachers

N =25
X2

3.7

3.1

2.3

2.1

2.8

3.4

3.1

3.4

3.6

S2?

2.43

1.61

1.30

1.42

1.35

2.04

1.61

2.04

2.22

t-cal

t-cal

-5.00

-2.99

-5.51

-3.36

-3.83

-3.56

-4.51

-1.18

-6.57

t-tab

t-tab

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

1.96

Remark

Remark

Not
significant

Not
significant

Not
significant

Not
significant

Not
significant

Not
significant

Not
significant

Not
significant

Not
significant



10 Use of hand-on science method 3.6 222 3.8 272 -1.78 1.96 Not

(activities, experiments, projects, significant
etc)

11 Provision of necessary textbooks 3.2 1.64 35 225 -323 196  Not
and laboratory facilities for significant

teaching and learning of science

df =624

The data presented in table 2 revealed that each of the 11 items in the table had calculated t-values
less than the table value of 1.96 (two tailed test) at 0.05 significance and 624 degrees of freedom.
This indicates that there was no significant difference in the mean ratings of the responses of the
two groups of respondents (students and teachers of physics from secondary schools in Ebonyi
state, southeast Nigeria) on the strategies for developing scientific skills and attitude for learning
physics among secondary school students in Ebonyi state, southeast Nigeria.

With this result the null hypothesis of no significant difference was upheld for the 11 items.

Conclusion

Physics is a fundamental science that forms the basis for the development of technology,
engineering and other allied areas. The level of overall development of any nation hinges on its
scientific and technological advancement, hence accordingly, FGN, (2008) noted that secondary
school physics curriculum has been developed to be relevant, appropriate and current in the rapidly
changing world moderated by information and communication technology. As a subject, the
objective of senior secondary school physics is to ensure that students develop interest in it and
choose it as a profession or choose others professions which require physics, (FGN, 2008). This
objective has not been achieved because most students shy away from the subject because it has
been made too abstract ant the appropriate scientific skills and attitude have not been inculcated in
them.

To make students choose and progress in this subject and put the nation on a path of sustainable
scientific and technological development there is the need to develop in them these scientific skills
and attitudes. Making contribution to this direction the study identified strategies for developing
scientific skills and attitudes for learning physics among secondary school students in Ebonyi state,
southeast Nigeria. This if addressed by the relevant stakeholders could enhance a better teaching
and learning of the subject. The study therefore made the following contributions to knowledge;



(1) It has provided information to the various stakeholders in science education on the strategies for
developing scientific skills and attitudes for learning physics among secondary school students
in Ebonyi state, southeast Nigeria. This will enhance the teaching and learning of the subject
and project the area to the part of scientific and technological development.

(i) The study has provided information that could be used to enrich the participation and enrolment
of students into physics and physics related courses.

Educational Implications of the Study

The findings of the study have the implication that if the following strategies are adopted in the
teaching and learning of physics in secondary schools in Ebonyi state, southeast Nigeria, the
students shall improve in their scientific skills and values;
(i) Creating the right scientific values through acculturation to science
(i) Teaching of scientific values to students
(iii) Creating more awareness in the society for science learning through mass and social
media
(iv) Encouraging science learning through appropriate incentives for students
(v) Making science teaching more lucrative to attract the best brains
(vi) Adopting more innovative methods of teaching science
(vii) Regular training and retraining of science teachers to keep abreast of the latest
development in science education.
(viii) Use of hand-on science method (activities, experiments, projects, etc
(ix)  Provision of necessary textbooks and laboratory facilities for teaching and learning of
science

Limitations of the Study

Limitation in this context means any area not covered by the study but still considered important

for the development of the scientific skills and attitudes among secondary school students for

the teaching and learning of physics. They are:

1) Identification of material resources required by students and teachers of physics at the
secondary school level for the development of the needed scientific skills and attitudes.

2) Skill improvement needs of teachers of physics at secondary school level for the
development of the needed scientific skills and attitudes in the learning of physics.

Recommendations

Based on the findings of the study, the following recommendations are made.

1) That the Nigeria Federal Ministry of Education in collaboration with other relevant agencies
should address the physics curriculum to take care of the strategies to ensure the
development of scientific skills and attitudes among the learners.



2) Teachers should be given the appropriate training to ensure quality transmission of scientific
knowledge, skills and attitudes.

3) Needed laboratory facilities, books and other learning materials should be provided by the
relevant stakeholders.
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