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Abstract

he study examined the effect of round-robin brainstorming strategy on

secondary school students' self-esteem and achievement in Physics in

Jema'a, Kaduna State, Nigeria. The non-equivalent control group pre-
test, post-test quasi-experimental research design was adopted. The sample size
was 74 students from two intact classes, one from each of the two sampled
schools. Two instruments, Students' Self-esteem in Physics Questionnaire
(SSPQ) and Students' Achievement Test in Physics (SATP), were used to collect
data. The internal consistency of SSPQ was obtained as 0.75 using the tau-
equivalent method, while that of SATP was estimated as 0.82, using Kuder-
Richardson formula 20 (KR-20). Two research questions were answered using
Mean and Standard Deviation, while two hypotheses were tested using
ANCOVA. The findings of the study revealed that the strategy had significant
effects on students' self-esteem and achievement in Physics. A recommendation
was that the strategy be adopted by teachers since it improves students’ self-
esteem and achievement.
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Backgroundto the Study

Physics as a branch of science comprises the study of matter, energy and their interactions. It
has to do with the nature and properties of matter and energy. Muhammad (2014) opined
that physics is the study of the properties of matter, energy and their mutual relationships;
hence it is a major science which deals with the fundamental constituents of the universe, the
force they exert on one another and the results produced by these forces. Physics is one of the
science subjects taught at the senior secondary level of Nigerian educational system. It was as
a result of the recognition given to Physics in developing nations, that it was made a core
subject among the natural sciences and other science-related courses in the Nigerian
education system.

The knowledge of Physics is very important in the development of a nation. Katzen (2020)
concurs that the knowledge of Physics is important to the society since it has the ability to
inspire learners and expand the frontiers of knowledge about nature; it generates
fundamental knowledge needed for technological advances. These technological advances
are responsible for improving the economy of the world. The implication is that Physics
contributes to technological development by enhancing the understanding of other
disciplines for optimal performance. For instance, the knowledge of Physics improves the
general quality of life by providing the basic understanding necessary for developing new
instrumentations and techniques for medical applications. Furthermore, the knowledge of
Physics enhances the understanding of disciplines such as the agriculture, chemical,
environmental sciences, cosmology and astrophysics.

Despite the importance of Physics to national development, students' achievement in
Physics examinations in Nigeria such as the Senior School Certificate Examination (SSCE)
organized by the West African Examinations Council (WAEC) and National Examinations
Council (NECO) has been fluctuating. Chief examiners' reports indicate that in such
examinations, students could not provide units while some gave the wrong units in questions
on projectiles, few candidates could account for the reason why the horizontal component of
the velocity of a projectile remains constant throughout its journey. Some, could not
differentiate total time of flight from the time taken to reach the maximum height.
Furthermore, the chief examiners pointed out that most candidates failed to calculate the
vertical and horizontal component first before using the Pythagoras theorem to evaluate the
velocity. Also, few candidates could state the assumption on which projectile motion is based
correctly. The reports also showed that some candidates could hardly remember the particle
characteristics of e-m waves (NECO, 2012; WAEC, 2014,2015,2021,2023). This persistent
fluctuation and not too impressive outcome have also been attributed to ineffective methods
of teaching Physics, such as the conventional lecture method, employed by teachers in the
classroom, among others (NECO, 2011, 2012; WAEC, 201S5). Self-esteem is one of the
factors that affect students' achievement and has received increased attention.

Self-esteem is the cognitive and affective perception an individual has about one's self worth.
Omeodu (2021) carried out an analysis of students' self-esteem and academic performance
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of Physics students in senior secondary schools and found out that 68 percent of the
respondents had low self-esteem while only 32 percent had high self-esteem. The study also
revealed that students with low self-esteem performed poorly in Physics compared to
students with high self-esteem. This implies that students need to have high self-esteem to
achieve high in Physics. To enhance the study of Physics in schools, the contemporary world
is shifting focus from teacher-centered instructional strategies to student-centered strategies.
This is because teacher-centred methods of teaching do not seem to promote self-esteem,
critical thinking and problem-solving skills in students, which in turn, lead to improved
achievement. The round-robin Brainstorming strategy is a more structured approach to
brainstorming that provides the opportunity for everyone involved to get equal chance to
contribute to the discussion. Barkley (2012) posits that round-robin brainstorming strategy
is a technique where students generate ideas but without elaborate, explain, evaluate, or ask
the ideas. That is, when the participants form their ideas, the others are not allowed to
question them. The strategy is one of the most widely used methods when it comes to
creativity and innovation. Achievement is the extent to which set behavioural objectives are
attained by learners in the classroom setting. Firas and Hanan (2020) found that there was a
statistically significant effect of round-robin brainstorming strategy on the achievement of
studentsin science subjects after treatment.

Statement of the Problem
The achievements of secondary school students in Physics in the West African Senior School
Certificate Examinations (WASSCE) in Jema'a, Kaduna state has been unimpressive and has
also been fluctuating over the years. This trend could be as a result of students' poor self-
esteem in studying Physics. It is important to seek to improve and stabilize students'
achievementin the subject.

The teaching instructions fondly employed by Physics teachers in most secondary schools in
Jema'aare those which Josiah, Mallo and Inyang (2019) view as passive to students, leading to
rote learning and note-copying with little or no learning taking place. These methods, which
include the lecture method, portray Physics as boring; and do not improve students' self-
esteem; thereby affecting the achievement of students. It would therefore, be necessary to
search for an effective instructional strategy which may improve students’ self-esteem and
achievement in Physics. If the problem is allowed to continue, students' achievement in
Physics will continue to be unimpressive and to fluctuate, thereby affecting the technological
development of the country. The present study, therefore, sought to provide answers to this
broad question: Will secondary school students in Jema'a, Kaduna state have increased high
self-esteem and achieve higher in Physics when taught using round-robin brainstorming
strategy?

Purpose ofthe Study

The purpose of the study was to ascertain the effect of round-robin brainstorming strategy on
secondary school students' self-esteem and achievement in Physics in Jema'a, Kaduna State,
Nigeria. Specifically, the objectives of the study were to:
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1. Determine the effect of Round-robin Brainstorming Strategy (RBS) on senior
secondary school students'self-esteem in Physics in Jema'a, Kaduna state, Nigeria.

2. Find out the effect of RBS on senior secondary school students' achievement in
Physicsin Jema'a, Kaduna state, Nigeria.

Research Questions
Two research question was raised to guide the study and were answered:
1. What is the effect of RBS on senior secondary two (SS II) students' self-esteem in
Physics?
2. Whatistheeffect of RBS on SSII students' achievementin Physics?

Hypotheses
Two nullhypotheses were formulated and tested at 0.05 level of significance:
1. There is no significant effect of RBS on senior secondary two (SS II) students' self-
esteem in Physics.
2. Thereisnosignificant effect of RBS on SS Il students' achievementin Physics.

Methodology

The non-equivalent control group pre-test, post-test quasi-experimental research design was
adopted. This design was chosen because it allowed the research to take place in its natural
setting. That is, there was no randomization of sample. The target population of this study
comprised 1,105 senior secondary school two (SS II) students who offered Physics as a
subject in the 22 co-educational public secondary schools in the 2023/2024 academic
session in Jema'a, Kaduna state Nigeria. Out of the 1,105 SS II students, 590 were male
students while the remaining 515 were females. The choice of the co-educational public
schools was to take care of gender as a moderating variable and that the schools exhibited
similar learning characteristics. The intact sample for the study consisted of 74 SS II students
(42 male and 32 female) drawn from two co-educational public secondary schools drawn in
Jema'a, Kaduna state, Nigeria. The intact class in the school that was sampled as experimental
group had 32 students (18 male and 14 female), while the intact class in the second school
that was sampled as control group had 42 (24 male and 18 female) students. The two
secondary schools were sampled from the population using the fish bowl method of simple
random sampling technique.

Two research questions were raised for the study and answered, with corresponding null
hypotheses formulated and tested at 0.05 level of significance. The instruments used to gather
data for the study were the Students' Self-esteem in Physics Questionnaire (SSPQ) and the
Students' Achievement Test in Physics (SATP). The SSPQ, which is a 25-item Likert scale
instrument developed by the researchers, comprised two sections, A and B. Section A elicits
students' personal information while section B seeks students' self-esteem in Physics. Each
statement in section B had Strongly Agree (SA), Agree (A), Undecided (U), Disagree (D)
and Strongly Disagree (SD) as options. The SATP, is a 40-item multiple-choice instrument,
developed by the researcher using WASSCE and NECO SSCE past question papers and table
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of specification based on Bloom's taxonomy. The SATP was designed to ascertain the level of
achievement of the students in Physics before and after treatment.

The SSPQ_and SATP were given to three experts each to check the appropriateness,
representativeness, clarity, comprehensiveness, adequacy, relevance, language and suitability
of content. Thereafter, the SSPQ was subjected to construct validity and the SATP was
subjected to content validity. The internal consistency of the SSPQ was obtained as 0.75
using the tau-equivalent method. The internal consistency of SATP was computed, using
Kuder-Richardson formula 20 (KR-20), as 0.82. The two instruments were administered as
pre-tests the week before the commencement of treatment so as to determine the entry self-
esteem and achievement levels of the students in the experimental and control groups. After
the pre-test administration, the experimental group were subjected to treatment for four
weeks. They were taught concepts of Physics using the round-robin brainstorming strategy.
While the students in the experimental group were being treated, those in the control group
were used as placebo. A week after the end of the treatment, post-tests were administered to
the two groups. The mean and standard deviation were employed to answer the research
questions, while the Analysis of Covariance (ANCOVA ) was used to test the hypotheses.

Results
Research Question One
Whatis the effect of RBS on senior secondary two (SS1I) students' self-esteem in Physics?

Table 1: Pre-test and Post-test Self-Esteem Mean Scores of SS II Students in Physics Before
and After Exposure to Round-Robin Brainstorming Strategy.

Group Pre-test Post-test
N  Mean sD Mean SD  Mean Gain - difference
Experimental 32 4622 1068 95.66 1045 49.44

40.11
Control 42 4550 9160  54.83 1429 9.33

Table 1 reveals pre-test and post-test self-esteem mean scores of SS II students in Physics
before and after exposure to treatment. From the result, the post-test self-esteem mean score
of the experimental group was 95.66 higher than the pre-test mean score of 46.22. The mean
gain of 49.44 indicates that there was an increase in the self-esteem mean score of students
after exposure to round-robin brainstorming strategy. The mean difference between students
exposed to round-robin brainstorming strategy and those not exposed to it was 40.11,
implies that the round-robin brainstorming strategy had an effect on the self-esteem of
students in Physics.

Research Question Two
Whatis the effect of RBS on SSII students' achievement in Physics?
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Table 2: Pre-test and Post-test Achievement Mean Scores of SS II Students in Physics Before
and After Exposure to Round-Robin Brainstorming Strategy

Group Pre-test Post-test
N Mean sD Mean SD Mean Gain  Xx- difference
Experimental 32 21.03 5.16 59.63 9.8 38.60
25.51
Control 42 2712 6.53 4021 579 13.09

Table 2 reveals pre-test and post-test achievement mean scores of SS II students in Physics
prior to and after exposure to treatment. From the result, the post-test achievement mean
score of the experimental group was 59.63 higher than the pre-test mean score of 21.03. The
mean gain of 38.60 indicates that there was an improvement in the achievement mean score
of students after exposure to round-robin brainstorming. The mean difference between
students exposed to round-robin brainstorming strategy and those used as placebo was
25.51. This implies that the round-robin brainstorming strategy had an effect on the
achievement of students in Physics.

Hypothesis One
There is no significant effect of RBS on senior secondary two (SSII) students' self-esteem in
Physics.

Table 3: ANCOVA Result on Self-Esteem Mean Scores of SS II Students in Physics After
Exposure to Round-Robin Brainstorming Strategy

Type III Sum Mean Partial Eta
Source of Squares Df Square F Sig Squared
Corrected Model ~ 47007.727° 2 23503.864 143.124 .000 .801
Intercept 17787.006 1 17787.006 108.312 .000 .604
Covariate 95.428 1 95.428 581 448 .008
Group 46694.432 1 46694.432 284.341 .000 .800
Error 11659.624 71 164.220

The Analysis of Covariance (ANCOVA) was conducted to determine if the round-robin
brainstorming strategy had a significant effect on the self-esteem of SS II students in Physics.
Table 3 shows that F (1,71) =284.341, p < 0.0S; since the p-value of 0.000 is less than 0.05
level of significance, the null hypothesis was rejected, indicating that there was a significant
effect of round-robin brainstorming strategy on the students' self-esteem in Physics. The
result further reveals an adjusted R squared value of 796 which means that 79.6 percent of the
variation in the dependent variable which is self-esteem in Physics is explained by variation in
the treatment of round-robin brainstorming strategy, while the remaining was due to other
factors notincludedin this study.
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Hypothesis Two
Thereis no significant effect of RBS on SSII students’ achievement in Physics.

Table 4: ANCOVA Result on Achievement Mean Scores of SS II Students in Physics After
Exposure to Round-Robin Brainstorming Strategy

Type III Sum Mean Partial Eta
Source of Squares Df  Square F Sig. Squared
Corrected Model ~ 6847.538* 2 3423.769 61.076  .000  .632
Intercept 10011.537 1 10011.537 178.593 .000 .716
Covariate 4474 1 4474 .080 778 .001
Group 5567.052 1 5567.052 99.309 .000  .583
Error 3980.097 71  56.0S8
Total 185671.000 74

Corrected Total 10827.635 73
a. R Squared = .632 (Adjusted R Squared = .622)

The ANCOVA was conducted to determine if the round-robin brainstorming strategy had a
significant effect on the achievement of SS I students in Physics. Table 4 shows that F (1,71)
=99.309, p < 0.05; since the p-value of 0.000 is less than 0.0S level of significance, the null
hypothesis was rejected, indicating that there was a significant effect of round-robin
brainstorming strategy on the students' achievement in Physics. The result further reveals an
adjusted R squared value of .622 which means that 62.2 percent of the variation in the
dependent variable which is achievement in Physics is explained by variation in the treatment
of round-robin brainstorming strategy, while the remaining was due to other factors not
includedin this study.

Discussion

The study examined the effect of round-robin brainstorming strategy on secondary school
students' achievement in physics in Jema'a, Kaduna State, Nigeria. The findings from Table 1
on the effect of RBS on SS Il students’ self-esteem in Physics showed that prior to treatment,
students’ self-esteem was generally low, but after treatment with the RBS, the students had an
improved self-esteem in Physics. Furthermore, the findings from Table 2 indicate that there
was a significant effect of treatment on students’ self-esteem in Physics. This finding concurs
with that of Omeodu (2021) who found out a significant effect of treatment on students' self-
esteemin Physics.

The findings from Table 3 on the effect of RBS on SS II students' achievement in Physics
revealed that before treatment, students’ achievement was generally unimpressive, but after
treatment with the RBS, the students had a higher achievement in Physics. The findings from
Table 4 further indicate that there was a significant effect of treatment on students'
achievement in Physics. This finding concurs with that of Josiah (2019) who found out a
significant effect of treatment on students' achievement in Physics.

IJSRTASHS | page 7



Conclusion

The study investigated the effect of round-robin brainstorming strategy on secondary school
students' self-esteem and achievement in Physics in Jema'a, Kaduna State, Nigeria. The
findings of the study revealed that the strategy significantly affects students' self-esteem as
well as their achievement in Physics. The study provides evidence that the round-robin
brainstorming strategy increases students' self-esteem and achievement in Physics. This
implies that when Physics teachers use the strategy effectively, the problem of fluctuating
achievement in Physics maybe curtailed.

Recommendations
Itis therefore recommended that:

1. Physics teachers should adopt round-robin instructional strategy in teaching as it has
been found toimprove students' self-esteem and achievement in Physics.

2. Ministries of Education, at all levels (State and Federal), should organize seminars,
conferences and workshops on effective modern instructional strategies, like Round-
robin instructional strategy, for Physics teachers, curriculum planners, school
administrators, authors of Physics textbooks and the various external examinations.
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