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Abstract

This study investigated the effect of ethno-science teaching on creative thinking among science
students in Makurdi Township. The study employed a pretest and posttest quasi experimental
design. The study was guided by two research questions and two hypotheses. The study’s
population was made up of the 1613 Upper basic Il students from the 25 UBE JSS in Makurdi
Local Government Area of Benue State. Two schools were selected from the population using
multistage sampling technique. The schools were randomly assigned into experimental and
control groups containing male and female students with varied ability that was derived from
their previous term examination score. The experimental groups were taught Science concepts
using ethno-science teaching while the control groups were taught using discussion method.
The groups were further posttested to determine their creative thinking after the treatment.
Torrance Test of Creative Thinking (TTCT) with a reliability coefficient of 0.948 at 0.05 level
of significance was used to measure students’ creative thinking. The research questions were
answered using descriptive statistics (Mean, Standard Deviation and Mean Differences). The
hypotheses were tested using two-way ANCOVA at significance level of 0.05. Findings shows
that there is significant mean difference in the creative thinking level among different-ability
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students taught Science using ethno-science teaching and those taught using discussion method
(F (1, 33) = 73.035, p (0.000) < 0.05), there is no significant mean difference in the creative
thinking level between male and female students of different ability level taught Science using
ethno-science teaching (F (2, 13) = 0.655, p (0.536) > 0.05). The study concluded based on the
findings that Ethno-science instruction is gender friendly and also efficient for the improvement
of students’ creative thinking level. The study recommends among others that the facilitators
of the learning process should make utilize ethno-science teaching for instruction as to enhance
the development of students’ creative thinking level.
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Introduction

Science education occupies a pivotal position in the advancement of contemporary society; the
significance of both learning and teaching science serves as a crucial determinant of the
revolutionary and evolutionary transformations taking place within society. One of the primary
functions of science education is to equip students with the ability to think responsibly, critically
and creatively in addressing societal issues that arise from the influence of science and
technology on life and society (Stuckey, Hofstein, Mamlok-Naaman & Eilks, 2013). The
foundation of science instruction in the Nigerian educational system commences with Basic
Science at the elementary level. Basic Science, which was once referred to as Integrated
Science, represents the initial exposure to scientific concepts that a child encounters at the
secondary school level (Agbidye, 2015). Furthermore, as outlined in the National Policy on
Education (FRN, 2014), the goals of science education encompass: fostering an interest in
science and technology, acquiring fundamental scientific and technological skills, applying
scientific and technological knowledge to address individual and societal needs, seizing career
opportunities presented by science and technology and preparing for future academic pursuits
in these fields. However, the effectiveness of these educational objectives can be hindered by
various factors, including resource limitations and teaching methodologies.

The attainment of these objectives depends on several factors: the curriculum, instructors,
learners, the learning environment (or situation), society and the teaching strategy. However,
each of these elements plays a crucial role. Although the curriculum is important, the
effectiveness of instructors can greatly influence outcomes. Because learners also bring their
individual backgrounds and experiences, this diversity affects the overall learning process. But,
the learning environment must not be overlooked, as it can either facilitate or hinder educational
success. Beyond only studying scientific theories and facts, science education necessitates

innovative approaches in curriculum and pedagogy (Eilks & Hofstein, 2015). For students to
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understand the significance of science in their environment and society, science instruction
should be grounded in real-world experiences and social contexts that frame conceptual
understanding. According to Ayua, Ikyernum, and Terhemba (2021), basic science instruction
should foster students' capacity for creative thought so they can function in the twenty-first
century. Every country has its own unique methods for learning science, which may be related
to the term ethno-science.

The term ethno-science is derived from the word “Ethnos,” which means nation and “Scientia,”
which denotes knowledge. According to Okwara and Upu (2017) ethno-science refers to the
materials, ideas, beliefs and technology in a given society or environment, that is derived from
the past and present cultural practices and traditions. Ethno-science has been defined as an
attempt "to reconstitute what serves as science for others, their practices of looking after
themselves and their bodies, their botanical knowledge, but also their forms of classification,
and making connections". One way that can be used to improve students’ scientific literacy
skill, creative thinking and entrepreneur skills is by integrating ethno-science or local wisdom
into learning materials and classes. When combined with scientific knowledge, ethno-science's
simplicity can help students investigate social facts and phenomena (Melyasari, Sutoyo &
Widodo, 2018). Because ethno-science is connected to students' own local identities, it can
stimulate their curiosity and foster more innovative thinking.

Creative thinking involves students learning to generate and apply new ideas in specific
contexts, seeing existing situations in a new way, identifying alternative explanations, and
seeing or making new links that generate a positive novel outcome (Ayua, Ikyernum &
Kwaghfan 2021). Creative thinking according to Walid (2020) is a way of observing problems
or situation from a fresh perspective. This means unorthodox solutions (which may look
unsettling at first). Creative thinking are often stimulated both by an unstructured process like

brainstorming, and by a structured process like heuristic program. Moreover, it can mean
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observing something through a new way. It’s the very definition of “thinking outside the box.’
It is the power to perceive patterns that aren't obvious.

The variation in students’ capacities can be traced to various factors which include different
ability level such as high, average and low (Ayua, 2021). Academic ability or ability level is
defined as the level of skill demonstrated in educational activities (Laura, 2021). Since learners
have either high, average or low ability level then learning activities must be designed according
to students’ learning level to minimize or eradicate the achievement gap between students with
high and low abilities. The ability levels of students must be accommodated by introducing
novel learning strategies.

Research has remained focused on the role of gender in science education (Agbidye, 2015).
Humans are essentially divided into two genders by nature: male and female. Each gender has
unique characteristics, such as physical, biological, behavioral, emotional, and other
differences. The topic of gender differences is not new to academics; numerous research have
been conducted on the subject, with a variety of conclusions. For example, girls and boys taught
Basic Science using Science-Technology-Society (STS) did not significantly differ in their
mean levels of Entrepreneurial Creativity, according to Ayua and Agbidye (2020). Nwankwo
(2021) discovered that students' performance in Basic Science is influenced by both gender and
teaching styles.

Results of studies on gender and its influence on science learning have remained inconclusive
since male and female students possess indigenous knowledge and understand the cultural
practice of their society. There is the need to further examine gender difference in creative
thinking of students.

Statement of the Problem

In secondary schools, students' level of creative thinking has not been quite appreciable (Laura

2021) and (Ode, Ayua & Alabi, 2019). This situation coupled with poor formation of science
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concepts among students, poor interest in science, and overall poor academic achievement of
secondary school students in science raise doubts on the efficacy of the existing instructional
approaches in science (Ochu & Haruna, 2015). Despite the National Policy on Education (FRN,
2014), objectives of science education which include to: develop interest in science and
technology, acquire basic science and technology skills, apply scientific and technological
knowledge and skills to meet individual and societal needs, take advantage of the career
opportunities offered by science and technology and become equipped for future studies in
them. The reality on ground shows that the current approaches to science instruction in Nigeria
can be criticized as incapable of achieving it objectives and to bridging the gap between the
initial background of the learners and the expected creative thinking from students. The current
instructional models have been accused by Afful-Broni, Anamuah-Mensah, Raheem, and Dei
(2020) of estrangement and lacking in indigenized approaches.
This seems to call for the option of innovative instructional strategy which focuses on students’
background, their cultural setting and practices as well as their indigenous environments. For
this cause this study seeks to investigate the effect of ethno-science teaching on the creative
thinking level of different ability science students with the following objectives;
1. Todetermine the creative thinking level among different-ability students taught Science
using ethno-science teaching and those taught using discussion method.
2. Toexamine the creative thinking level between male and female students with different-
ability taught Science using ethno-science teaching.
Research Questions
1. What is the mean difference in the creative thinking level among different-ability
students taught Science using ethno-science teaching and those taught using discussion?
2. What is the mean difference in the creative thinking level between male and female

students with different- ability taught Science using ethno-science teaching?
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Hypotheses
1. There is no significant mean difference in the creative thinking level among different-
ability students taught Science using ethno-science teaching and those taught using
discussion method.
2. There is no significant mean difference in the creative thinking level between male and

female students with different- ability taught Science using ethno-science teaching.
Methodology
A pre-test post-test quasi experimental design was used for the research. Forty (40) students
and two schools were selected through multi stage (Purposive, stratified and random sampling)
sampling technique from the population of 1613 upper basic Il students from the 25 UBE JSS
in Makurdi Township of Benue State. Torrance Test of Creative Thinking (TTCT) was the
instrument used to collect data for the study, The instruments was adopted by the researcher,
validated by two expert in the department of Science and Mathematics education at Benue State
University and found to be reliable with coefficients of r= 0.948 at 0.05 level of significant
through the pilot test that was conducted on 10 students from a different school outside the
sampled school under standard examination condition. The two selected schools were pretested
with the instrument to ensure that the students were of equivalent creative thinking level. The
schools were randomly assigned into experimental and control groups. Each group contained
20 male and female students of high, middle and low ability level determined by their previous
term examination (A/B is high, C/D is average and E/F is low) from schools in Makurdi
township. The experimental groups were taught Science concepts using ethno-science teaching

while the control groups were taught same concepts using discussion method. The treatment
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was conducted in four weeks. After the four weeks teaching, the posttest was administered with
the same TTCT. The TTCT scores were subjected to Two Way Analysis of Variance,
Independent Sample t-test and mean deviation to answer the research questions and test the null

hypotheses.

Results

Research Question One: What is the mean difference in the creative thinking level among
different-ability students taught Science using ethno-science teaching and those taught using
discussion method?

Table 1: Creative Thinking Level of Different-Ability Students Based on Teaching
Method.

Different Sample  Teaching Pre-TTCT Post-TTCT X X Gain
Ability (n) Method Gain  Difference
x SD x SD
HAL 10 ES 2165 24327 2880 2214 7.15 5.68
11 DM 21.80 2.622 2327 2137 147
AAL 6 ES 2150 3.271 3325 2318 1175 9.95
5 DM 2480 109 26.60 0.894 1.8
LAL 4 ES 23.63 3.092 3438 5.056 10.75 8.25
4 DM 23.00 0.816 2550 095 25
Cluster ES 22.26 32.14 9.88  7.96
DM 23.2 25.12 1.92

Group: ES (Experimental Group taught using Ethno-science), DM (Control Group taught using
Discussion Method), x (Mean), SD (Standard Deviation), xG (Mean Gain) and xGD (Mean
Gain Difference).

The result in Table 1 shows homogeneity in the creative thinking level among different-ability
students, taught Science using ethno-science and those taught Science using discussion method
with cluster means of 22.26 and 23.2. The Table also shows that all the creative thinking mean
scores among different-ability students taught Science using ethno-science teaching were

higher than those in the discussion method with cluster mean gain difference of 7.96.
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Hypothesis one: There is no significant mean difference in the creative thinking level among
different-ability students taught Science using ethno-science teaching and those taught using
discussion method.

Table 2: Summary of Two-Way ANCOVA on Creative Thinking Scores of Different-
Ability Students Based on Teaching Methods.

Type 111 Sum of Mean Partial Eta
Source Squares Df Square F P Squared
Corrected Model 623.880% 6 103.980 17.597  .000 762
Intercept 260.405 1 260.405 44.070  .000 572
Pre PBST 4.299 1 4.299 728 400 .022
Teaching Method 431.562 1 431.562 73.035  .000 .689
Ability Level 114.229 2 57.115 9.666 .000 .369
Teaching Method * 18.900 2 9.450 1.599 217 .088
Ability Level
Error 194.995 33 5.909
Total 31899.500 40
Corrected Total 818.875 39

a. R Squared = .762 (Adjusted R Squared = .719)

The ANCOVA result in Table 2 showed no significant difference in the creative thinking mean
scores among different-ability students within those taught Science using ethno-science and
those taught using discussion method, F (2, 33) = 1.599, p (0.217) > 0.05. The null hypothesis
was therefore, not rejected. However, the table showed that students’ creative thinking mean
scores in the ethno-science was better than those in the discussion method, F (1, 33) = 73.035,
p (0.000) < 0.05. This implies that ethno-science teaching enhances creative thinking and it is
not dependent on students’ different-ability.

Research Question Two: What is the mean difference in the creative thinking level between
male and female students with different- ability taught Science using ethno-science teaching?

Table 3: Creative Thinking Level of Different-Ability Students Based on Gender.

Different Sample  Gender Pre-TTCT Post-TTCT x x Gain
Ability (n) Gain  Difference
x SD x SD
HAL 5 Male 20.50 3.202 30.20 2414 9.7 0.8
5 Female 22.60 2.074 3150 4.243 89
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AAL 3 Male 23.00 2.000 35.00 4.583 12.0 0.16
3 Female 19.33 2.082 31.17 3.329 1184

LAL 1 Male 24.00 0.000 30.00 0.000 6.0 1.17
3 Female 2450 2598 29.33 5.033 4.83

Cluster Male 22.5 31.73 9.23 0.71

Female 22.14 30.66 8.52
Group: ES (Experimental Group taught using Ethno-science), x (Mean), SD (Standard
Deviation), xG (Mean Gain) and xGD (Mean Gain Difference).

The result in Table 3 shows homogeneity in the pre-creative thinking mean scores among
different-ability male and female students taught Science using ethno-science with cluster
means of 22.5 and 22.14. The table also shows that the creative thinking mean scores in the
post test were homogeneous between male and female students with cluster mean gains of 9.23
and 8.52 respectively.

Hypothesis two: There is no significant mean difference in the creative thinking level between

male and female students with different- ability taught Science using ethno-science teaching.

Table 4: Summary of Two-Way ANCOVA on Creative Thinking Scores of Different-
Ability Students Based on Gender.

Type Il Sum Mean Partial Eta
Source of Squares Df Square F P Squared
Corrected Model  61.0132 6 10.169 .630 .704 225
Intercept 187.353 1 187.353 11.613  .005 472
Pre PBST .396 1 .396 .025 .878 .002
Ability Level 24.304 2 12.152 753 490 104
Gender 4.435 1 4.435 275 .609 .021
Ability Level * 21.125 2 10.563 .655 536 .092
Gender
Error 209.737 13 16.134
Total 19802.000 20
Corrected Total 270.750 19

a. R Squared = .225 (Adjusted R Squared = -.132)

The ANCOVA result in Table 4 reveals that no significant difference existed in the creative
thinking mean scores among different-ability male and female students taught Science using

ethno-science teaching, F (2, 13) = 0.655, p (0.536) > 0.05. The null hypothesis was therefore,
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accepted. This implies that ethno-science teaching enhanced creative thinking in both male and
female equivalently.

Discussion of Findings

Finding on the determination of creative thinking level among different-ability students taught
Science using ethno-science teaching and those taught using discussion method. Show that the
students with different ability level in the experimental groups taught Science concepts using
the ethno-science instruction had higher creative thinking scores than their counterparts in the
control group who were taught same concepts using discussion method. This suggests the
effectiveness of the ethno-science instruction at enhancing different ability level learners’
creative thinking over discussion method. This is probably because the ethno-science
instruction involved practices which the learners are familiar with in the experimental group.
The introduction of such familiar activities in classroom interaction generates a novel situation
that influenced the students’ inquisitiveness towards learning and as a result increases their
creative thinking level than those in the control group who show little inquisitiveness towards
learning. The finding of this study agrees with Sumarni and Kadarwati (2019) who found out
Ethno-STEM Project-Based learning has a significant effect on the improvement of students’
critical and creative thinking skills. It also agrees with Khoiri, Nulngafan, Sunarno and Sajidan
(2019) who found out that ethno-science learning is effective in increasing student creativity
than traditional method. Similarly it’s in line with Noh and Lee(2019) and Ozkan and Topsakal
(2019) study which reveals a significant difference in the creative thinking level of students

taught using innovative methods.

As regard to the second objective of this study which is to examine the creative thinking level

between male and female students with different- ability taught Science using ethno-science

teaching. The findings reveal that no significant difference existed in the creative thinking level
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among different-ability male and female students taught Science using ethno-science. This
implies that ethno-science is gender friendly; hence it enhanced the creative thinking in both
male and female Science students. This may be as a result of the fact that ethno-science practices
in the society is being carried out by both male and female and even in the classroom where it
was introduce, male and female students participate with all eagerness as a result demonstrating
their individual creative thinking. This finding is in consistent with that of Ayua, Terhemba and
Ikyernum (2022) who reported that no significant difference existed in the creative thinking
level of varied ability level students based on gender. It however disagreed with the findings of
Ramdan and Marei (2020) and also with Noh and Lee (2019) which shows a significant
improvement in the creativity level of girls than boys.
Conclusion and Recommendation
Based on the findings of the study it is concluded that the use of ethno-science teaching will
improve the creative thinking level of both male and female students with varied ability level.
Recommendations.
1. Curriculum planners, developers and implementers should consider the use of ethno-
science teaching for science instruction.
2. The government should train and retrain science instructors with the object of
stimulating students’ creative thinking level.
3. Regular conference, seminars and workshops should be organized by the ministry of
education at the national educational authorities, zonal educational authorities, and local
educational authorities in order to educate pre and in-service teachers on the importance

of ethno-science teaching and how to incorporate it into the Science classroom.
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