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ABSTRACT 

The study investigates the impacts of the brain-

based instructional model on science learning. The 

research uses a mixed-method approach. The 

quantitative data for the analysis was obtained 

through a quasi-experimental design and qualitative 

data through a semi-structured interview. Sixty 

science education students of a College of 

Education students were sampled for the study. The 

study provided answers to three research questions. 

The data obtained were triangulated and analyzed 

using Analysis of Covariance (ANCOVA), 

descriptive statistics, and thematic coding. Findings 

revealed that the brain-based enhances students’ 

academic performance; besides, male and female 

students do not respond differently to the 

instruction. The study also promotes students’ 

interest in science learning, motivation, and 

retention.Finally, the research discussed some 

implications on the educational system of the 

nation. The study recommends that schools in 

Nigeria adopt the model to teach science at all 

levels, and further research is required. 

Keywords: Brain,Intelligence, 

Learning,Neuroscience, Pedagogy,Science 

Education. 

 

I. INTRODUCTION 
The academic performance of science 

students in Nigerian schools is not encouraging, as 

many studies revealed. For example, Onanuga and 

Saka (2018), in their research of trend analysis of 

students' academic performance in selected STEM 

in Ogun state, observed poor academic 

performance. However, this is not peculiar to 

Nigeria but a global issue. For example,Kirui and 

Kaluyu (2018) argued that poor academic 

performance in Kenya schools is a worldwide 

challenge, not only in Kenya.  

Research studies indicate that male 

students performed better and haveinterests in 

certain science subjects than their female 

counterparts (Akweya, Twoli & Waweru, 2015). 

Many studies documents that teaching strategies 

contributed significantly to this problem (Wanbugu 

& Changeiywo, 2008; Riveros, 2012; Mekonnen, 

2014).  Most teachers teach to satisfy the 

curriculum with little or no consideration for the 

students. Today, most students have no interest in 

science learning because they are not motivated by 

the teacher through the teaching strategies 

employed. Students' learning becomes challenging 

when there is no motivation (Rehman & Haider, 

2013).  Given this, many of them memorized 

science concepts because the retention rate is low 

and quickly forgot what they learned a few minutes 

after the lesson. Student retention is a significant 

challenge to learning in higher education (Scott, 

Shah, Grebennikov & Singh, 2008).  

Teachers in most educationally advanced 

countries in the 21
st
 century have shifted attention 

from teaching to learning. Therefore, their primary 

focus is that students learn and do everything to 

achieve it. To accomplish this require the interplay 

of research-based pedagogies against the traditional 

paradigm of teaching. Research indicates that 

students in science classes have different learning 

styles, and therefore, the intelligence is multiple, 

not just a single collective intelligence quotient 

(I.Q.) (Aina, 2018). Hence, teachers should always 

adopt teaching strategies that meet the need of 

learning style of every student. 

The study of science in Nigerian schools 

is challenging today because of many factors. 

Significant among these factors is the teachers' 

method of teaching. The quality of teachers is the 

ability to motivate students to learn science (De 

Silvai and Azam 2018) through good teaching 

strategies. According to Amir, Mohamed, and 

Mnjokava (2016), the science students' academic 

performance in Uganda is equally not encouraging 

as in other countries.Most Nigerian science 
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teachers' strategies have challenges of making the 

paradigms fit for 21
st
-century science. These 

teaching strategies are the lecture method, 

demonstration, project, inquiry, and, recently, 

computer-aided instruction (C.A.I.). These methods 

have been criticized because of their weaknesses. 

The lecture method is criticized as a one-

wayparadigm of instruction, rendering classes 

inactive (Gehlen-Baum & Weinberger, 2014). 

Similarly, Afolabi, Izuagba, Obiefuna,and Ifegbo 

(2014) averred thata lecture method is a teacher-

centeredapproach thatmakes learning superficial 

andstudents passive.The demonstration method is 

frequently designed to allow students to observe 

instead of hands-on laboratory activity (McKee, 

Williamson, & Ruebush, 2007).Choosing content, 

managing time, poor facilities, 

assessment,monitoringare some of the problems of 

project-based instruction (Aldabbus, 

2018).According to Löfgren, Schoultz, 

Hultman,and Björklund (2013), students are 

encouraged to study and evolve the right attitudes 

for learning science when participating in inquiry 

tasks. The inquiry method demands that the 

students have the required repertoires before going 

for the inquiry training. If students do not have the 

needed repertoires, inquiry learning may fail, and 

students might be frustrated (Kuhn, Black, 

Keselman & Kaplan, 2000). One significant 

problem of this CAI is the inadequate functional 

computer in Nigerian schools (Bakare, 2017). 

Thus, science teachers should as much as possible 

take care of the needs of all categories through 

research-based instructions. 

Learning science through peer instruction 

is a research-based strategy that enhances learning. 

The method relied much on students teaching 

themselves through dialogical argumentation. 

Students control the learning process while the 

teacher scaffold and coaches. The social and 

cognitive interactions are essential in this learning 

pattern and, thus, the critical role of constructivism 

and constructive controversy theories. Teaching 

and learning are evolving. Thereforeno single 

teaching model could meet the present needs of 

students. Nonetheless, the need to consider the 

uniqueness of the learners' brains in learning is 

critical to understanding. 

According to Gladys, Stella, and 

Omobolanle (2018), the brain-based learning 

instructional model is a learner-centered and 

teacher-facilitated method that employs learners' 

cognitive gifts (endowments). This is viewed as 

techniques gathered from neurology and cognitive 

science research to enhance teacher instruction 

(Connell, 2009).  Brain-based learning is learning 

aligned with the brain's workings and designed 

naturally to learn (Mekarina & Ningsih, 2017). 

There are shreds of evidence that many countries 

have been using brain-based learning in their 

schools for instructions; these nations include the 

U.S.A., Turkey, Chile, England, Thailand, and 

others (Connell, 2009). 

The model anchors its effectiveness on twelve 

principles (Caine and Caine 1990), as stated below. 

 The brain is a parallel processor 

 Learning engages the entire physiology 

 The search for meaning is innate 

 The search for meaning occurs through 

patterning 

 Emotions are critical to patterning 

 Every brain simultaneously perceives and 

creates parts and whole 

 Learning involves both focused attention and 

peripheral perception 

 Learning always involves conscious and 

unconscious processes 

 We have two types of memory systems: spatial 

and rote learning 

 The brain understands and remembers best 

when facts and skills are embedded in natural 

spatial memory 

 Learning is enhanced by challenge and 

inhibited by threat 

 Every brain is unique 

Most science teachers depend on much of 

the subject contents and therefore overwork the 

learners' brains. Brain-based learning believes in 

students' activities, recess, refreshments, and water 

drinking to avoid dehydration during learning. 

According to Jensen (2014), Physical activities, 

recess, and movement support learning critical to 

student learning. Therefore, the infusion of the 

break, refreshment, drinking of water, and physical 

activities in classroom teaching is imperative 

(Jensen, 2014; Prince, 2005). The preliminary 

investigation of brain-based learning in physics 

class by Aina and Ayodele (2018) shows it fosters 

understanding and improves students' academic 

performance. 

In light of the above, this study shall 

investigate the impacts of the brain-based learning 

model on science students’academic performance 

in a College of Education, Nigeria. Specifically, the 

research shall examine the impacts of the brain-

based on science learning. 

The choice of the College of Education is 

to solve the dysfunctions of science pedagogies 

from the grassroots. The National Certificate in 

Education (N.C.E.) holders are mandated to teach 
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in primary and junior secondary schools (The Basic 

education level) in Nigeria. 

 

1.1 Statement of the Problem 

Science teaching in Nigerian schools is 

erroneously perceived to be difficult because of 

teaching strategies employed by teachers 

(Wanbugu &Changeiywo, 2008). Several studies 

on teaching pedagogy in science were published in 

an attempt to resolve the problem, and the 

challenges persist. For instance, various studies on 

inquiry learning, interactiveengagement, peer 

instruction, and others show this challenge 

(Popoola & Olorundare, 2017; Aina, 2018). 

However, as good as these studies might be, many 

do not consider the role of the learners' brains in 

the learning process. Empirical studies show that 

learners' brains are unique and must be adequately 

recognized for learning. Both the teacher and the 

students seem to forget that the brain is connected 

with everything in school. According to Jensen 

(2014), any attempt to disconnect this will lead to 

failure, frustration, and disaster in teaching and 

learning, as we witness in science education today 

in Nigeria. The recent study by Gladys, Stella, and 

Omobolanle (2018) revealed that the brain-based 

learning model enhanced students' retention and 

attitude towards Physics in two Colleges of 

Education in Taraba state, Nigeria. However, 

Gladys et al. (2018) is only in Physics and 

investigated limited brain-based learning 

principles. The current study is on science and shall 

widen the scope of brain-based learning principles. 

Given this, the research examines the impacts of 

the brain-based paradigm on science learning in a 

Nigerian College of Education. 

1.3 Purpose of the Study 

The study's primary purpose is to 

investigate the effectiveness of the brain-based 

learning paradigm among science students in a 

College of Education, Nigeria. The study shall 

determine the following: 

1. The effect of brain-based learning on the 

students' academic performance in science 

2. The gender gap between the students who 

participated in brain-based learning instruction. 

3. The impact of the brain-based model on 

students’ learning 

1.4 Research Questions 

The study shall achieve the purposes mentioned 

above by providing answers to the following 

research questions: 

Q01: Does brain-based learning instruction have an 

impact on students’ academic performance in 

science? 

Q02: Is there a gender difference in students' 

academic performance who participated in the 

brain-based learning instruction? 

Q03:Does the brain-based model have an impact on 

the students’ learning? 

1.5 The scope of the Study 

The study was limited to the students in science 

education in a College of Education in Kwara state. 

The research study was conducted among students 

in the Department of Chemistry, Integrated 

Science, and Physics. The rationale for choosing 

students in these departments is that there are 

science courses all these students offer together. 

For instance, molecular theory and electrolysis are 

topics common to all students in these departments.  

  

II. RESEARCH DESIGN 
The research is a mixed-method involving 

quantitative and qualitative data. A quasi-

experimental design was used to obtain quantitative 

data, while an interview was used for qualitative. 

This approach provides a more reliable 

comprehension of the problems under investigation 

better than a single approach (Johnson & 

Christensen, 2014). Furthermore, it gives readers 

more confidence in the research results and 

conclusion (McKim, 2017). This method equally 

gives a shred of robust evidence for investigating a 

problem better than quantitative or qualitative 

research. Additionally, it provides answers to 

questions that qualitative or quantitative 

approaches alone cannot answer. The process of 

mixed- methods in research like this with the 

interview could produce more valid and reliable 

outcomes (Terrell, 2011).  

It is a pretest-posttest control group approach. In 

this design, the researcher made use of intact 

classes for experimental and control groups. The 

design is primarily explored in education for its 

strength in controlling internal validity threats 

(Gopalan Rosinger & Ahn, 2020).The symbol 

system of the technique is given and defined below. 

 

 

 

 

 

 

 
 

 Experimental Group:  O1     X      O2 

 ……………………………………………………………………………….. 

Control Group:           O3                   O4 
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The broken line indicates intact groups; O1 and O3 

represent pretest, X represents treatment, and O2 

and O4 represent posttest.  

Sixty students of Biology, Chemistry, Integrated 

Science, Physics education were sampled for the 

study. This cohort of students were in two groups, 

experimental and control. The experimental group 

received lecturesusinga brain-based learning model 

for six weeks within a semester, followed by a 

semi-structured interview. The control group 

usedthe lecture method.  

 

2.1 Experimental Group 

This group always had a one-hour lecture 

every week. However, the research instrument, the 

Brain-based Learning Model Test (BbLMT), was 

administered before the intervention (pretest), and 

followed by an interview after the intervention. The 

same instrument was administered the second time 

at the end of the intervention (posttest). 

The one-hour lecture was in four stages. 

The first stage took thirty minutes of class 

discussion guided by the instructional programme 

prepared by researchers. During this period, the 

instructor spent thirty minutes. The second stage 

lasted for ten minutes. Students at this stage were 

released to go outside the class to walk around, 

interact with each other, take snacks, and drink 

water. At this stage, some students may not be 

willing to go out for recess, but the instructor 

encouraged such students to do so. The 

encouragement was with politeness, not with force, 

because of ethical guidelines. After the ten minutes 

of recess, the students returned to the third stage for 

fifteen minutes of class discussion. Again, they 

were taught for fifteen minutes using the 

instructional programme. The last step was five 

minutes of students' reflection before leaving the 

class to close the lecture for the day. The final stage 

for the group was the interview section, which was 

conducted in a conducive environment. Interview 

in research explores interviewees' opinions, beliefs, 

and experiences on a particular issue of interest 

(Gill, Stewart, Treasure& Chadwick, 2008). The 

current research is on students' experience with the 

brain-based learning model. 

2.2 Control Group 

The group received a lecture for one hour 

using the instructional programme prepared by the 

researchers. The students always have the lecture 

for one hour without any recess. Meanwhile, there 

was a pretest using the research instrument, Brain-

based Learning Model Test (BbLMT), before the 

lecture for this group. The same test was 

administered after the group had completed all the 

classes (posttest). 

2.3 Research Instrument 

 The research instruments for this study are 

the Brain-based Learning Model Test (BbLMT) 

and semi-structured interview. The researchers 

administered the BbLMT to both groups at the start 

of the course to obtain pretest data. BbLMT 

contains multiple-choice questions from biology, 

chemistry, integrated science, and physics. The 

questions were based on the science education 

curriculum for the Nigerian Colleges of Education. 

At the end of the six weeks of the lecture, the 

researchers repeated the test for the groups to get 

posttest data. The interview protocol is only 

applied to the experimental group. 

2.4 Data Analysis 

The data obtained from the questionnaire and 

interview were triangulated. Analysis of 

Covariance (ANCOVA), descriptive statistics 

thematic coding were used for data analysis. 

2.5 Reliability and Validity 

The validity refers to how a measuring instrument 

has measured what it is designed to measure 

(Ramaligela, 2013). The tool was the adapted 

science education questions drafted and scrutinized 

by three science education experts. 

2.6 Ethical Considerations 

The dignity and integrity of the 

participants are critical to any research involving 

human beings, which this study did not violate. For 

anonymity purposes, the actual name of the 

sampled college and studentswere not disclosed 

(pseudonym) throughout the research study. 

Anonymity was applied to the collation of data 

from the BbLMT. The information recordedwould 

remain in the custody of the researchers for 

safekeeping until such time that it can be disposed 

of safely.  

 

III. RESULTS AND DISCUSSION 
3.1 Results 

Table 1 presents descriptive statistics of pretest and 

posttest scores of the two groups. Table 2 is the 

ANCOVA of gender. 

Question 1: Does brain-based learning instruction 

have an impact on students’ academic performance 

in science? 

Table 1 

Pre-post mean scores of Control and Experimental Groups 
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 Pretest  Posttest 

 Control 

Group 

Expt. Group Control Group Expt. Group 

N 30 30 30 30 

S.D 11.13785 11.26999 11.11052 11.30360 

Mean 40.5000 42.4333 53.7333 55.4333 

 

Table 1 shows a difference in the mean 

scores of students who participated in the brain-

based and those who did not. The mean score of 

students who participated in brain-based learning is 

55.4333, and those who did not participate is 

53.7333, as indicated in the table. 

Question 2: Is there a gender difference in 

students' academic performance who participated in 

the brain-based learning instruction? 

 

Table 2 

ANCOVA of gender academic performance in the brain-based instruction 

Dependent Variable: final exam 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected 

Model 
1856.121

a
 4 464.030 4.664 .003 .253 

Intercept 4401.810 1 4401.810 44.240 .000 .446 

Pretest 1710.065 1 1710.065 17.187 .000 .238 

Gender 9.145 1 9.145 .092 .763 .002 

Group .007 1 .007 .000 .994 .000 

gender * 

group 
245.279 1 245.279 2.465 .122 .043 

Error 5472.462 55 99.499    

Total 186089.000 60     

Corrected 

Total 
7328.583 59 

    

 

Table 2 shows that brain-based instruction 

has no significant impact on students' 

academic performancebased on gender. It 

implies male and female does not respond 

differently to brain-based instruction. The 

Sig. (2-tailed) of the gendergroup is 0.122, 

higher than the probability value of 0.05. 

Many responses from the interview were recorded; 

however, the transcripts of a few of the 

interviewees were presented here based on the 

themes: students’ learning experience, retention 

rate, and motivation. 

Researcher: What can you say about your personal 

experience of the brain-based learning model? 

Most students responded that the model was an 

exciting learning strategy. Some of the discourses 

were transcribed below. 

Researcher:What can you say about your personal 

experience in the brain-based learning model? 

AZKWO: It’s exciting. 

AKDDE:It was fascinating because students were 

active through the intervention period. 

Researcher:How would you describe your 

learning in this intervention? 

Nearly all students responded they remember what 

they learned quickly without the former way of 

memorization. However, a few said the rate of 

retention was medium. 

KUDIA: Brain-based model of learning gave me 

higher retention. 

ARTO: I remembered concepts I learned quickly 

without stressing to memorize them. 

SCID:My retention rate was medium. 

Researcher:What can you say about your 

motivation in this intervention? 

All students said they were motivated to learn 

science with this model. 

ADBA:I am highly motivated to learn science with 

this instructionparadigm because it is an active 

learning model. 

OJAT:I was motivated. 

 

3.2 Discussion  

The outcome of this research indicates a 

mean difference between the group exposed to 

brain-based learning and the group that was not 

exposed to it. The difference between the groups 

might be due to the intervention because the 
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preliminary analysis shows the two groups wereat 

the same academic level before the intervention.  

This research's finding is consistent with 

Noureen, Awan, and Fatima (2017) that students 

who participated in brain-based instruction 

performed better than those who did not. Tüfekçi 

and Demirel (2009)’s study concluded that brain-

based learning positively influences students’ 

learning and retention. According to Mekarina and 

Ningsih (2017), brain-based instruction enhances 

students’ academic achievement and motivation. 

Gözüyeşil and Dikici (2014) meta-analysis research 

shows brain-based instruction positively impacts 

students’ academic achievement. Sheikh (2020) 

observed that brain-based learning is significantly 

beneficial for students’ cognitive learning for a 

particular grade of students in Kenya. According to 

Gladys et al. (2018), brain-based learning is an 

instructional paradigm found better than some 

other conventional strategies. 

Brain-based instruction is a student-

centered interactive engagement that enhances 

learning (Noureen, Awan & Fatima, 2017). Several 

previous studies on interactive engagement like 

peer group discussion or instruction enhance 

learning. For example,Fllade, Bello, Uwaoma, 

Anwanane, and Uwangburuka (2019) averred that 

peer learning has a significant impact on the 

academic performance of undergraduate students. 

Similarly, Bassey (2020) shows that peer grouping 

in learning influences students’ academic 

performancesignificantly. In the same vein, 

Kaymak, Balta, Almas, Kazmagambet, and Mbala 

(2020) revealed that peer instruction positively 

impacts students’ academic performance.  

The finding of the study also shows the 

students’ response to the brain-based is not gender 

bias. Male and female students do not respond 

differently to brain-based instruction. Gender issue 

in science has been a long-time debate among 

scholars. The outcome of this research is similar to 

the findings of some previous studies. Acar, Büber, 

and Tola (2015) found no gender difference in 

conceptual physics knowledge between Turkish 

students' low and high socioeconomic status. 

Inyang and Josiah (2016) observed no significant 

difference in achievement in a specific area of 

physics in some schools in Nigeria.  

There is no gender gap in students' higher-

order thinking skills (Ramos, Dolipas & Villamos, 

2013). No significant gender difference in the 

Physics achievement with students taught with 

C.A.I. (Josiah, 2012). Conceptual understanding of 

elementary physics has no gender bias when 

interactive engagement is explored (Crouch & 

Mazur, 2001).Jia, Yang, Qian, and Wu (2020) said 

there is no gender difference in academic 

achievement in science in grade 4 and grade 8 in 

China. 

 Nwosu and Ndanwu (2020) found no 

significant interaction effect of gender and teaching 

strategy on the mean score of students’ 

achievement in electronic libraries courses. 

Likewise,Atomatofa (2014) submitted a research 

finding that no gender difference in students' 

academic achievement because of the teaching 

method employed. 

Instructional strategies employed by 

teachers are essential to the success of science 

teaching. Many scholars believe that science 

subjects are abstract and challenging because of the 

teacher's teaching paradigm. Poor academic 

performance and declining enrolment are critical 

problems of science in Nigerian schools today 

partly because of the issue of teachers’ method of 

teaching (Aina & Ayodele, 2018). Research-based 

strategies like brain-based are rare in Nigerian 

schools among teachers. Students’ learning of 

science and passing with good grades is a function 

of adequately engaging the brain (Bada, 2021).  

Interest is critical to science learning 

(Potvin & Hasni, 2014). The outcome of the 

current research through the interview shows 

students had an interest in learning science with 

brain-based instruction. Research shows that the 

teaching method is crucial in determining students’ 

interest in science learning (Potvin & Hasni, 2015). 

The result of this study on students’ interest is not 

on the same page with Adu-Gyamfí (2013), who 

observed a decline in students’ interest in science. 

The interview also indicates that students were 

motivated and had a high retention rate through the 

brain-based model. This is consistent with Gladys 

et al. (2018) that brain-based instruction enhances 

students’ retention. Motivation is a critical 

construct in learning, as observed by Rehman et al. 

(2014). Motivation encourages students, and it 

determines successful learning (Nalevska & 

Kuzmanovska, 2020). 

Given the results and the discussion above, the 

significant findings of the study are  

 The mean score of students who 

participated in brain-based learning is higher than 

students in the conventional method. This suggests 

that students who participated in brain-based 

instruction have a better academic performance 

than those who did not. 

 Male and female students do not respond 

differently to the teaching method used in this 

study. Therefore, it implies the student’s responses 

to the brain-based model are not gender bias. 
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 Brain-based instruction impacts students’ 

learning because it enhances their interest in 

science learning, motivation, and retention. 

 

IV. CONCLUSION 
The study is the impacts of the brain-

based learning model on science learning in a 

College of Education in Nigeria. The study adopted 

a mixed-method approach. Sixty science students 

of a College of Education were sampled. There 

weretwo groups of thirty students in each group. 

The treatment group was subjected to brain-based 

instruction and interview, while the control group 

only received lectures through the conventional 

lecture method. The brain-based learning model 

test was administered at the beginning of the 

intervention and two months later. The data for the 

research was the scores obtained from the pretest 

and posttest and the interview. The data analysis 

using descriptive statistics, ANCOVA, and 

thematic coding shows that the model effectively 

enhances students’ academic performance. 

Furthermore, male and female students do not 

respond differently to the model; it enhances 

students’ interest, motivation, and retention. 

 

4.1 The implication of the findings 

The findings of this research have two 

significant implications on the Nigerian education 

system. Firstly, the education system requires more 

funds to provide students refreshment if schools 

adopt the brain-based model. Secondly, teachers 

must be trained to be able to use this model in 

schools. Presently in Nigeria, most science teachers 

do not know much about this strategy. Therefore, 

the Nigerian government would need to train 

teachers through workshops, seminars, and 

conferences through the ministry of education. 

 

4.2 Recommendations 

Given the above findings and conclusion, the 

recommendations below are suggested. 

 Schools in Nigeria should adopt the model to 

teach science at all levels 

 Government should make adequate funds 

available to provide refreshments for students. 

 Workshops, seminars, and conferences should 

be organized for science teachers to train them 

about the model 

 Further research on the brain-based is required 

to explore more benefits of the model. 
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