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Abstract
The use of appropriate instructional strategy is very essential for this reason, researchers
investigated effect of flipped classroom strategy on academic performance of primary school
pupils in Basic Science and Technology. This study adopted pretest-posttest Quasi-experimental
research design. A stratified random sampling technique was used to select two public and two
privates. Performance Test was used to obtain pretest and posttest scores. The instrument was
validated by the lecturers in the department. The reliability coefficient of the instruments was
obtained at .74. Data collected were analysed using Analysis of Covariance (ANCOVA). All the
hypotheses were tested at a 0.05 level of significance. It was found that there was a significant
main effect of flipped classroom strategy on pupils' basic science and technology academic
performance(F (1; 91) = 28.821, P < 0.05). It was concluded that a workshop should be organised
for teachers on how to use flipped classroom strategy.
Keywords: Science, Technology, flipped classroom strategy, Gender, School-type

Introduction
The rationale behind the teaching and learning activities in a classroom is to bring about a

desirable change in learners' behaviour; this change is possibly determined through the extent of
the pupils' performance on a learning task or subject (Yusuf, 2019). Performance is a scholastic
perspective of a learner exhibiting intellectual capability on an assigned test (Yusuf, 2019).
Constantly, the outcome of a pupil's academic performance has been used to judge the educational
quality of a particular nation (Nwokocha&Amadike 2005). Ebenuwa-Okoh (2010) described the
academic performance as participants' examination grades (Grade Point Average) at the
concluding part of a particular term, semester or programme. Ayo (2000) submitted that academic
performance is an upshot of pupil's assessment through comprehensive, systematic, cumulative,
diagnostic, formative and summative evaluation of what they have learnt in various subjects to
include Basic Science and technology

Basic Science and Technology Education is how pupils in primary schools try to learn and
understand their environment observe and explore the world around them. Children are curious;
hence science should be introduced to pupils even before they get to primary school to explore
every available opportunity and learn fast when they are in primary school. Pupils between birth
and eight years learn rapidly using all their senses and the whole body to take sensation and
experience the world around them. In this period of their lives, they engage in play on which they
spend most of their waking time. Through play activities, their exploration gets across areas of
development such as cognitive, social, emotional, psychomotor, language and physical(Ewesor &
Beatrice, 2015). Wynneled (1985) stated that the child's brain has to be developed to learn science
that will help to understand the world around them. Concenzio and French (2002) categorically
posited that children are biologically prepared to learn. They are interested and eager to satisfy
their curiosity at the slightest opportunity. Ogunsanwo (2004) observed that children play with
water, mud, insects, and whatever they can touch, smell, or hear. As they play with these things,
many scientific skills such as observing and making inferences are learnt.
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Science is the bedrock on which modern-day technological breakthrough is hinged.
Different authors, according to their understanding, have defined science. Igwe (2003) described
science as a systematic study of the nature of the behaviour of the material and physical universe
through observation, experimentation, measurement and recording. In addition, Esu (2004)
defined science as a systematic, precise, objective way to study the natural world. In recent times,
countries worldwide, especially the developing ones like Nigeria, are striving hard to develop
technologically and scientifically, since the world is turning Scientific and all proper functioning
of lives depend greatly on science. According to Ogunleye (2006), science is a dynamic human
activity concerned with understanding the workings of our world. This understanding helps man
to know more about the universe with the help of technology.

Technology is the systematic way of making and doing things. It also refers to applying
Arts, Science, processes, ideas, skills, tools, and machines to solve human problems. Technology
includes the use of both sophisticated (highly advanced) and non-sophisticated (simple) tools and
methods to work effectively (Layele, 2005). In the past, service delivery in an educational setting
has been done through numerous means, from verbal communication to prints and instructional
materials like pictures and charts. As technology is creating changes in all aspects of our societal
life, it is also changing our expectations of students learning, how they learn, and where they learn
to function in the new world order (Abimbade, 2005).

Despite all the efforts to make science and technology education effective, there has been
the poor performance of students in science at the secondary school final examination, which has
led to low enrolment in tertiary level of education in Science related courses (Okoronka, 2004).
This poor performance has been traced to the flawed science and technology teaching, and
learning pupils are exposed to at the primary level, which serves as the basic foundation. Poor
pupils' basic science and technology performance, according to Aremu (2003), is one that
examiners declare as falling below an expected standard. Yusuf and Saadu, (2017) submitted that
this poor performance had been attributed to the inability of the pupils to learn, unlearn, and re-
learn and the inadequacies in parents' efforts to make pupils' read at their various homes to master
and discover a new thing on their own different from what they have been taught and exposed to
in school—neglecting the fact that the teacher is an influential primary agent with principles and
practices put in place in the teaching and learning processes in the Classroom i.e., both teaching
and learning depend on the abilities of a teacher to drive home lessons with the appropriate use of
instructional materials.

This was also evident in pupils' performance in Basic Science and Technology according
to Yusuf and Saadu,(2017) in Common Entrance Examination result 2016,2017, 2018 and 2019,
respectively, where about 65% of the pupils failed aspect of Basic Science and Technology in
Ekiti Local Government Area of Kwara State. This was also evident during Nigeria Mathematics
and Science Olympiad (2020) held at Omu-aran Irepodun Local Government Area, Kwara state,
where 80% of the pupils failed the science aspect of the competition due to their low level of
knowledge basic science and technology from primary school and Junior Secondary School
respectively

An appropriate pedagogical approach like flipped classroom strategy needs to be sought in
passing the message of basic science and technology-related subjects across to learners; this will
help the pupils acquire adequate knowledge in basic science and technology. They assert that each
student can learn and reach proficiency if teaching and learning environments and teaching
methods are suitable to their abilities and needs. Tully (2014) pointed out that flipped Classroom
is one of the teachings, learning patterns, and strategies that facilitate student-teacher interaction
using technology tools. Flipped classroom method can create fundamental changes in the
educational context and institutions.

Alzwekh(2014) study aimed at studying the effect of flipped classroom concept in
teaching the computer curriculum on self-learning skill in a school in the eastern area in Saudi
Arabia. The study used the experimental scientific method by experimenting on a sample of 26
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female students. Students learned through applying flipped Classrooms to learn new computer
courses at home. The results showed growing and increasing self-learning skills among female
students in the experimental group. In addition, they showed that flipped classroom strategy
contributed to taking into account individual differences, learning according to their abilities, and
encouraging bearing responsibility. The study recommended applying flipped classroom strategy
in teaching some courses and training teachers to implement flipped Classrooms into the teaching
and learning processes.

Almuaither and Alqahtani (2014) conducted a study that aimed to identify the
effectiveness of the flipped classroom strategy in developing information security concepts among
the female students of the College of Education at Princess Nora Abdul Rahman University in
Saudi Arabia. The sample consisted of (100) female students who study special education. To
achieve the study's goal, the researchers developed a test to determine the level of students in the
experimental group before and after applying the flipped classroom strategy. The results showed
the effectiveness of the flipped classroom strategy in developing information security concepts
among the female students of the College of Education at Princess Nora Abdul Rahman
University. The study pointed out many recommendations, including encouraging university
instructors to use the flipped classroom strategy and holding seminars, courses, and training
workshops on applying the flipped classroom strategy. Almusawi (2014) conducted a study to
investigate the effect of the flipped classroom strategy in the acquisition of geographical concepts
and the development of creative thinking among fourth-grade students. The researcher followed
the experimental scientific method. The study adopted a sample from schools of the Rusafa
Directorate in Baghdad. The results indicated that students who learned by the flipped classroom
strategy could acquire geographical concepts and develop creative thinking skills more than the
students who learned by the traditional method.

Some researchers have worked on various strategies to improve and promote children
understanding of basic science and technology. The public library programme has been
documented and reported all-round the world. The researchers recommended adopting the flipped
classroom strategy in the teaching and learning of pupils in all subjects because of its reported
effect on pupils' achievement and their attitude towards learning. Therefore, flipped classroom
strategy is given priority in this research work. Though from the preceding, some researchers had
investigated the flipped classroom strategy in different fields, none has worked on the effect of
flipped classroom strategy on academic performance of pupils in basic science and technology,
especially from the location where this study was carried out as well as variables of school-type
and gender

Chebet (2011) investigated gender differences in mathematics performance among
secondary school students in Bureti Sub-County, Kericho County Kenya. The study's findings
showed a significant difference in performance based on gender because male students out-
performed the female students in Mathematics. Also, Adigun, Onihunwa, Irunokhai, Sada, and
Adesina (2015) investigated the effects of gender on academic performance in Computer Studies
in secondary schools in New Bussa, Borgu Local Government of Niger State. The results showed
that boys do better than girl. However, male students' performance diverges more around average
equates to the female students. Literature indicates that the role played by boys and girls in
Mathematics education is multifarious (Maccoby and Jacklin, 1974); their findings showed a lot
of differences in Mathematics connected to gender over the past decades.

Pupils' academic performance, more often than not, is closely linked with their school type.
Some of the key research findings on school type and academic achievements are showcased in
the following paragraph for clarity and better understanding. Using data from Indonesia,
Newhouse and Beegle (2005) evaluated the effect of school type on junior secondary school
students (grades 7-9). The primary data source for the study was the three complete rounds of the
Indonesia Family Life Survey (IFLSI, IFLS2, and IFLS3). The result showed that students that
attended public junior secondary schools, moderating for other characteristics, have higher test
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scores upon completion than those who attended private school.
Statement of the Problem

Basic Science and Technology Education is how pupils in primary schools try to learn and
understand their environment observe and explore the world around them. It has to do with laying
of a sound basis for scientific and reflective thinking. This is based on the Federal Government of
Nigeria adoption of science education as an instrument par excellence of national development. It
is one of the core subjects offered at pre-primary and primary school levels. Poor performance in
basic science and technology at this level of education might result from inappropriate or non-use
of classroom principles and practices to include flipped classroom strategy to aid understanding of
the subject matter by the teachers. This has been a source of focus to all elites in education,
especially since basic science and technology are prominent subjects in schools. The poor
academic performance in basic science and technology was also evidenced in 2019/2020 common
entrance examination and the Common Entrance Examination result 2016,2017, 2018 and 2019
respectively, where about 65% of the pupil's failed aspect of Basic Science and Technology in
Ekiti Local Government Area of Kwara State. This was also evident during Nigeria Mathematics
and Science Olympiad (2020) held at Omu-aran Irepodun Local Government Area, Kwara state
where 80% of the pupils failed the science aspect of the competition due to their low level of
knowledge on basic science and technology from primary school and Junior Secondary School
respectively. Based on this reason, the researcher investigated the effects of flipped classroom
strategy on academic performance of pupils in basic science and technology in Ilorin west Local
Government Area of Kwara state.

Research Hypotheses
The following research hypotheses were formulated to guide the study
H01: There is no significant main effect of flipped classroom strategy on pupils' basic science and
technology academic performance in Ilorin west Local Government Area of Kwara State.
H02: There is no significant main effect of gender on pupils' basic science and technology
academic performance in Ilorin west Local Government Area of Kwara State.
H03: There is no significant main effect of school type on pupils' basic science and technology
academic performance in Ilorin west Local Government Area of Kwara State.
H04: There is no significant interaction effect of flipped classroom strategy and gender on pupils'
basic science and technology academic performance in Ilorin west Local Government Area of
Kwara State.
H05: There is no significant interaction effect of flipped classroom strategy and school-type on
pupils' basic science and technology academic performance in Ilorin west Local Government Area
of Kwara State.
H06: There is no significant interaction effect of gender and school-type on pupils' basic science
and technology academic performance in Ilorin west Local Government Area of Kwara State.
H07: There is no significant interaction effect of flipped classroom strategy, gender and school-
type on pupils' basic science and technology academic performance in Ilorin west Local
Government Area of Kwara State.

Method
This study adopted the pretest-posttest Quasi-experimental research design. A stratified random
sampling technique selected four schools, two public and two privates. The Basic Science and
Technology Performance Test (BSTPT) was used to obtain pretest and posttest scores. The
instrument was used as a pretest before the treatment and also as a posttest after the treatment. It
was given to both experimental and control groups based on some topics selected from the
curriculum to which pupils were exposed. The instrument was validated by the science teachers of
the selected schools and some lecturers in the Early Childhood and primary Education department.
Items therein were established using the test-retest method within two weeks. Therefore, the
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Pearson Product Moment Correlation (PPMC) was used to establish the reliability coefficient of
the instruments at .74. The treatment lasted for six weeks and was carried out by the researcher
and the research assistants. The procedure adopted was to develop the pretest based on the topics
chosen to the pupils before the treatment began. After this, those in the experimental group were
taught the selected topics using flipped classroom strategy, and the control group were taught
using a conventional method. After the teaching and learning exercises, the two groups
administered the test again. Data collected were analysed using Analysis of Covariance
(ANCOVA). All the hypotheses were tested at a 0.05 level of significance

Results
Research Hypothesis One: There is no significant main effect of flipped classroom strategy on
pupils' basic science and technology academic performance in Ilorin west Local Government Area
of Kwara State.
Table Two: Showing the summary of Analysis of Co-variance (ANCOVA) on the significant
main effect of flipped classroom strategy on pupils' basic science and technology academic
performance in Ilorin west Local Government Area of Kwara State.

Source
Type III Sum of

Squares df Mean Square F Sig.
Corrected Model 19436.524a 8 2429.566 10.147 .000
Intercept 9998.905 1 9998.905 41.761 .000
Pre-test 54.728 1 54.728 .229 .634
Flipped-Classroom 6900.604 1 6900.604 28.821 .000
Gender .014 1 .014 .000 .994
School-type 2.092 1 2.092 .009 .926
Flipped Classroom * Gender 159.797 1 159.797 .667 .416
Flipped Classroom * School-
type 65.243 1 65.243 .272 .603

Gender * School-type 810.532 1 810.532 3.385 .069
Flipped Classroom * Gender *
School-type 342.786 1 342.786 1.432 .235

Error 21788.476 91 239.434
Total 360450.000 100
Corrected Total 41225.000 99

Table 2 shows the significant main effect of flipped classroom strategy on pupils' basic science
and technology academic performance in Ilorin west Local Government Area of Kwara State.
There was a significant main effect of flipped classroom strategy on pupils' basic science and
technology academic performance in Ilorin west Local Government Area of Kwara State(F (1; 91) =
28.821, P < 0.05). The hypothesis is therefore rejected in the light of the result since the
significant value (.000) is less than 0.05. This implies that flipped classroom strategies had
significant effect on pupils' basic science and technology academic performance in Ilorin west
Local Government Area of Kwara State

Table Two: Summary of Bonferroni's Post Hoc pairwise Comparison of the scores within
the two Groups
Treatment Mean Score Experimental 1 Control Group
Flipped Classroom 71.025 *
Conventional Method 45.073 *

Flipped classroom strategy refers to experimental and conventional methods known as control
groups. Table 2 reveals the significant main effect exposed by table 1 due to the difference
between flipped classroom strategy and Conventional Group. This implies that those taught or
exposed to flipped classroom strategy performed significantly better than those taught with the
Conventional method.
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Research Hypothesis Two: There is no significant main effect of gender on pupils' basic science
and technology academic performance in Ilorin west Local Government Area of Kwara State.
Table 1 shows the significant main effect of gender on pupils' basic science and technology
academic performance in Ilorin west Local Government Area of Kwara State. There was no
significant main effect of gender on pupils' basic science and technology academic performance in
Ilorin west Local Government Area of Kwara State (F (1; 91) = .000, P > 0.05). Therefore, the
hypothesis is not rejected in light of the result since the significant value (.994) is greater than
0.05. This implies that gender had no significant effect on pupils' basic science and technology
academic performance in Ilorin west Local Government Area of Kwara State

Research Hypothesis Three: There is no significant main effect of school type on pupils' basic
science and technology academic performance in Ilorin west Local Government Area of Kwara
State
Table 1 shows the significant main effect of school type on pupils' basic science and technology
academic performance in Ilorin west Local Government Area of Kwara State. There was no
significant main effect of school type on pupils' basic science and technology academic
performance in Ilorin west Local Government Area of Kwara State(F (1; 91) = .009, P > 0.05).
Therefore, the hypothesis is not rejected in the light of the result since the significant value (.926)
is greater than 0.05. This implies that school-type had no significant effect on pupils' basic science
and technology academic performance in Ilorin west Local Government Area of Kwara State

Research Hypothesis Four: There is no significant interaction effect of flipped classroom
strategy and gender on pupils' basic science and technology academic performance in Ilorin west
Local Government Area of Kwara State.
Table 1 shows the significant interaction effect of flipped classroom strategy and gender on pupils'
basic science and technology academic performance in Ilorin west Local Government Area of
Kwara State. There was no significant interaction effect of flipped classroom strategy and gender
on pupils' basic science and technology academic performance in Ilorin west Local Government
Area of Kwara State(F (1; 91) = .667, P > 0.05). Therefore, the hypothesis is not rejected in the light
of the result since the significant value (.416) is greater than 0.05. This implies that flipped
classroom strategy and gender had no significant effect on pupils' basic science and technology
academic performance in Ilorin west Local Government Area of Kwara State

Research Hypothesis Five: There is no significant interaction effect of flipped classroom
strategy and school-type on pupils' basic science and technology academic performance in Ilorin
west Local Government Area of Kwara State.
Table 1 shows the significant interaction effect of flipped classroom strategy and school-type on
pupils' basic science and technology academic performance in Ilorin west Local Government Area
of Kwara State. There was no significant interaction effect of flipped classroom strategy and
school-type on pupils' basic science and technology academic performance in Ilorin west Local
Government Area of Kwara State.(F (1; 91) = .272, P > 0.05). Therefore, the hypothesis is not
rejected in light of the result since the significant value (.603) is greater than 0.05. This implies
that flipped classroom strategy and school-type had no significant effect on pupils' basic science
and technology academic performance in Ilorin west Local Government Area of Kwara State

Research Hypothesis Six: There is no significant interaction effect of gender and school-type on
pupils' basic science and technology academic performance in Ilorin west Local Government Area
of Kwara State
Table 1 shows the significant interaction effect of gender and school-type on pupils' basic science
and technology academic performance in Ilorin west Local Government Area of Kwara State.
There was no significant interaction effect of gender and school type on pupils' basic science and
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technology academic performance in Ilorin west Local Government Area of Kwara State(F (1; 91)

= .3.388, P > 0.05). Therefore, the hypothesis is not rejected in light of the result since the
significant value (.069) is greater than 0.05. This implies that gender and school-type had no
significant effect on pupils' basic science and technology academic performance in Ilorin west
Local Government Area of Kwara State

Research Hypothesis Seven: There is no significant interaction effect of flipped classroom
strategy, gender and school type on pupils' basic science and technology academic performance in
Ilorin west Local Government Area of Kwara State.
Table 1 shows the significant interaction effect of flipped classroom strategy, gender and school-
type on pupils' basic science and technology academic performance in Ilorin west Local
Government Area of Kwara State. There was no significant interaction effect of flipped classroom
strategy, gender and school type on pupils' basic science and technology academic performance in
Ilorin west Local Government Area of Kwara State (F (1; 91) = 1.432, P > 0.05). Therefore, the
hypothesis is not rejected in light of the result since the significant value (.235) is greater than
0.05. This implies that flipped classroom strategy, gender and school-type had no significant on
pupils' basic science and technology academic performance in Ilorin west Local Government Area
of Kwara State

Discussion of Findings
The results originated from the findings of this study stated that there was a significant

main effect of flipped classroom strategy on pupils' basic science and technology academic
performance in Ilorin west Local Government Area of Kwara State (F (1; 91) = 28.821, P < 0.05).
This was in tandem with the findings of Almuaither and Alqahtani (2014) conducted a study that
aimed to identify the effectiveness of the flipped classroom strategy in developing information
security concepts among the female students of the College of Education at Princess Nora Abdul
Rahman University in Saudi Arabia. The sample consisted of (100) female students who study
special education. To achieve the study's goal, the researchers developed a test to determine the
level of students in the experimental group before and after applying the flipped classroom
strategy. The results showed the effectiveness of the flipped classroom strategy in developing
information security concepts among the female students of the College of Education at Princess
Nora Abdul Rahman University.

Almusawi (2014), who conducted a study to investigate the effect of the flipped classroom
strategy in the acquisition of geographical concepts and the development of creative thinking
among the fourth-grade students, also agreed with the findings of this study. The researcher
followed the experimental scientific method. The study adopted a sample from schools of Rusafa
Directorate in Baghdad. The results indicated that students who learned by the flipped classroom
strategy could acquire geographical concepts and develop creative thinking skills more than the
students who learned by the traditional method. Alzwekh(2014) aimed to study the effect of
flipped classroom concept in teaching the computer curriculum on self-learning skills in an
eastern area in Saudi Arabia. The study used the experimental scientific method by experimenting
on a sample of 26 female students. Students learned through applying flipped Classrooms to learn
new computer courses at home. The results showed growing and increasing self-learning skills
among female students in the experimental group. In addition, they showed that flipped classroom
strategy contributed to taking into account individual differences, learning according to their
abilities, and encouraging bearing responsibility.

Conclusion
Based on the above discussion, it can be clearly stated that flipped classroom strategy can help
primary school pupils learn better, especially in basic science and technology, than the
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conventional method of teaching and learning irrespective of their gender, school, background and
socio-status

Recommendations
In the light of this conclusion, the following recommendations were made:

1. A workshop should be organised for teachers on how to use flipped classroom strategy in
the class to increase pupils' academic performance in basic science and technology

2. Practising teachers should also be encouraged to learn how to use flipped classroom
strategy through seminars and workshops

3. Pupils' academic performance should not be determined based on their gender and school
type because the two factors have been discovered not to be vital factors that hinder pupils'
academic performance.
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