CE. TECHNOLOGY, |

JOURNAL OF SCIEN
AND/EDUCATION/USTE)

A PUBLICATION OF THE
DEPARTMENT OF SCIENCE,
TECHNOLOGY & MATHEMATICS
EDUCATION (STME),
NASARAWA STATE UNIVERSITY, KEFFI

VOLUME *

>




JOURNAL OF SCIENCE, TECHNOLOGY AND EDUCATION (JSTE) VOL. 9. NO. 45

===

Il =

| (=]
7(111 I)l(l/l//‘e(/ tence,

~ 0

: www.nsukjste.com/
'y(’(‘/lll(//(lyy IIIH/ ("‘(‘/lll‘ll /i(/ll

JSTE PUBLICATIONS, 2025

ISSN: 2651-5539
———— mm

EFFECT OF SENSORY SIMULATION TEACHING STRATEGY ON STUDENTS’
ACHIEVEMENT IN GENETICS IN ABUJA, NIGERIA

TAghabalu, R. A. and 2Akhideno, P.

"2Department of Science, Technology and Mathematics Education, Faculty of Education

Nasarawa State University, Keffi, Nigeria

Corresponding author: aghabaluroseline(@yahoo.com

Citation: Aghabalu, R. A. & Akhideno, P. (2025). Effect of sensory simulation teaching
strategy on students’ achievement in genetics in Abuja, Nigeria. Journal of Science,

Technology, and Education (JSTE), www.nsukjste.com/ 9(45), 647-659.

Abstract

This study determined the effect of sensory
simulation teaching strategy on achievement
among secondary school Biology students in
genetics in  Abuja. Quasi-experimental
pretest, posttest experimental and control
groups research design was adopted for the
study. A sample of 174 SS 1II students
comprising 82 males and 92 females in two
intact classes from two secondary schools in
Abuja were used for the study. One class was
randomly assigned as the experimental group
while the other class as the control group. The
treatment lasted for four weeks, during which
the experimental group was taught using
Sensory Simulation Teaching Strategy. The
control group was taught using conventional
teaching method. The instrument used in the
study was Genetics Achievement Test
(GAT). The instrument was face validated by
experts, pilot tested and the reliability index
of the instrument was obtained for GAT and
was found to be 0.89. The value was
considered high enough for the study. Two
research questions and two null hypotheses
were formulated for this study. Means and
standard deviations were used to answer the
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research questions while Analysis of
Covariance (ANCOVA) was used to test the
hypotheses at 0.05 level of significance. The
findings of the study revealed that Sensory
Simulation Teaching Strategy has facilitative
effect on achievement of biology students in
genetics. Gender had no significant effect on
achievement among biology students in
genetics. Students taught using Sensory
Simulation Teaching Strategy achieved
higher than those taught using conventional
teaching method. Recommendations were
made which included Biology teachers
should be encouraged to teach genetics using
Sensory Simulation Teaching Strategy; by
making resources and time available by
curriculum planners and school
administrators, this will further enhance
students’ achievement in genetics. Seminars,
conferences should be organized for biology
teachers on the use of Sensory Simulation
Teaching Strategy by professional bodies
like STAN.

Keyword: Sensory simulation teaching
strategy, student achievement, genetics
instruction, quasi-experimental design, and
biology education.
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Introduction

Science and technology have been improving
rapidly today. This progress of scientific
technology developments can also be seen on
the field of education and makes it necessary
to rebuild teaching and learning
environments.

The academic contents and learning paths of
students are customized by the adaptive
educational system, which emphasized on the
need of the hour in present educational
environment (Richa Bajaj, Vidushi Sharma
2018). This system results to a reduced
occasion of disorientation and cognition over
road problem, as a result, learning efficiency
is achieved. Evidently, the present
educational system lacks adaptability. They
provide same resources for all users
irrespective of their personal differences.
Students have different learning styles,
figuring this out is a very important step in
enhancing  e-learning and  traditional
education and making them adaptive. The
various learning model should be explored in

determining the learning style of the students.

Adaptation in learning has been proved using
different Artificial Intelligent (AI) method
(Richa Bajaj, Vidushi Sharma, 2018). A large
crowd of interconnected neurons known as
neural networks work together to process
Information. Studies have shown the use of
artificial neural network in sampling of
global  personalized

learning  process
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(ICCIDS 2018). This neural network is used
to classify students in certain instances. This
has been used to determine learning styles of
the students. According to Vidushi Sharma,
(2018), there are apparently, eight learning
styles which generate sixteen combinations.
The four

dimensions includes;

active/reflective, sensing/intuitive,
visual/verbal and sequential/global (Richa
Bajaj, Vidushi Sharma, 2018). Active
learners learn best by being actively involved
in the process of learning, applying the
required skills, risks,

taking exploring

materials, initiating ideas and drawing
conclusions. In contrast, reflective learners
have the skill of thinking about the learning
content. The sensing learners apply their
sensory cells experience to learn facts and

concrete materials involved.

Intuitive learners enjoy learning of abstract
materials such as theories and principles with
the imbedded meanings. Visual learners are
skilled in the use of their sight and memories.
They remember very well what they have
seen in form of pictures, diagrams and flow-
charts, videos. Verbal learners prefer textual
materials, written or spoken. Sequential
learners learn in little progressive steps, they
are said to have a sequential learning
progress. In contrast, global learners learn by
understanding the large picture. They use a
global holistic thought process (Richa Bajaj,
Vidushi Sharma, 2018). Individuals having
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Read/ Write learning style prefer information
in form of words, text style of input and
output, reading and writing manuals, report,
essay and assignments. The person with
Kinesthetic learning style applies experience
and practice; it may be simulated or real.
This learning style involves demonstration,
simulation, video, movies and case studies.

(Richa Bajaj, Vidushi Sharma, 2018)

Students generally view genetics as a
difficult subject (Hsiao-Ching she, Yi Zen,
2019). The reason could be mainly because
it exposes them to many new concepts and
processes at the macro and molecular levels
of organization of life. Robinson (2020) in
Hsiao-Ching she, Yi Zen, (2019) argued that
students 14-16

aged lacked primary

knowledge and understanding of the
structure in genetic and in basic biological
concepts (such as cell, chromosome, and
gene) and their relationship to each other.
Students have high level of misconception
about the process of mitosis and meiosis.
They lack proper understanding on the
functions and processes of mitosis and
meiosis; they are not familiar with stages in
mitosis and meiosis and thus are not usually
able to arrange them in their sequence. They
mix up the functions and procedures of
mitosis and meiosis, failing to name the

various phases appearing in mitosis and

meiosis or being unable to arrange them
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properly they usually assume mitosis to be
meiosis.

The vestibular system is the sensory system
specifically involved in the development of
the middle and inner ear and recognized
mostly for its critical role with balance,
equilibrium and motor development. When
we move our heads, the fluid in these organs
moves and shifts, constantly providing us
with information about the position of our
heads and bodies in space, known as spatial
awareness (Braley, 2014). However, this
system, which is the base to the other two,
holds another important responsibility as it
combines with the other senses (namely the
and ears) in filtering

eyes through

environmental stimuli and providing

responses. Movements such as jumping,
swinging, rolling, crawling, and climbing
are responsible for developing the vestibular
system, thus aiding in the more appropriate
analysis and response of sensory
information. On the other hand, when a
student has a well-developed sensory
system, information from the eyes, ears,
balance, and movement organize more
efficiently and filter in the brain quicker,
allowing the brain to provide appropriate
responses to environmental stimuli. To
accomplish this, much research suggests
activities that promote brain integration be
performed frequently until movements are
fluid and coordinated and the eyes are

converging efficiently. Likewise, a growing

JSTE Publication 649



body of mainstream scientific research
clearly points to the critical role that
sensory/motor neural development through
the vestibular system (balance/inner ear
system) plays in the learning process (MIM,
2012).

Simulation exercises can quickly enrich
visual perceptual problems in offspring with
vestibular dysfunction. In fact, children
respond more quickly than adults because of
their greater neural plasticity — the ability to
move quickly compensate for and adapt to
vestibular deficits (Cronin, 2014). With an
individualized approach, exercises
addressing eye-movement control, balance,
and body movement functions could have an
immediate and dramatic positive effect on
the academic achievement and classroom
behavior of students. According to Cronin
(2014), teachers and occupational and

physical therapists are excellent
professionals to integrate the vestibular
training into activities for learning,
movements, and behavior. Simulations are
tools that facilitate learning through
representation and practice in a repeatable,
focused environment. It helps students to
identify and understand factors which
control the system and or predict the future
behavior of a system. Umoke and Nwafor
(2014) and Ezeudu and Ezinwanne (2013)
observed that the use of simulations to teach
science gives positive results over time and

permits the learner to manipulate variables
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or parameters and then observe the
consequences of their actions.

It is the first system to develop in uterus and
to have an organized response to sensory
output, it is the most protected area of the
brain, and has a very close relationship to
gravity, safety, survival, arousal, and
attention (Greutman, 2016). When a child
has an underdeveloped vestibular system,
the brain is not getting the correct
information from the eyes, ears, and the
sense of gravity or movement of the body.
This in turn makes the brain and body feel
unsafe. When not feeling safe, arousal level,
attention, and survival mode responses kick
in (Gruetman, 2016). Reynolds (2020)
opined that sensory integration is distinctly
effective in improving a child with learning
disabilities development. Although sensory
integration has been a popular and highly
supported subject with babies in the womb,
infants, and special populations, some
professionals considered sensory integration
approaches to be  “demonstratively
ineffective” models of intervention. This is
particularly true for elementary students who
do not fall in a special population. BRAIN
GYM, a program consisting of 26 activities
recalling the movements naturally done
during the first years of life when learning to
coordinate the eyes, ears, hands, and whole
body, is committed to the principle that
moving with intention leads to optimal

learning. To date, there are over twenty
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years of research studies on the effect of this
program in different diversified settings.
Learning Minds is a comprehensive
approach to understanding how sensory
integration and motor control drives learning

and performance in children.

Statement of the Problem

The primary purpose of teaching is for
students’ learning. It is expected that students
who are taught will go in for public
examination like Senior Secondary School
Certificate Education (SSSCE) and perform
credibly well. It is unfortunate that the
reverse is the case with the teaching of
genetics. The importance of genetic in
biology as a subject has positive impact on
human life and national development. The
subject therefore requires to be taught by
competent teachers who can guide students
towards attaining the desired educational
goal. But there is a serious decline in
students’ achievement in the subject. The
reports attributed the cause of the students’
poor achievement to the lack of knowledge of
the subject matter, non-commitment and poor
method on the part of teachers. Poor method
of teaching could be as a result of persistent
use of strategies of teaching in the school.
Teaching strategy appears to have rendered
the student’s passive and encouraged rote
memorization of the curriculum contents.
Lack of success in academic achievement can
behaviour and

result to inappropriate
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frustration on the part of students. It could be
observed that rote learning does not foster
transfer of knowledge which occurs as a
result of retention of information learned.
As such, it could be noted that teaching
strategy is not so effective and as a result,
affects the performance of students in public
examinations. The foregoing therefore
underscores the need to explore other
teaching methods that would enhance
students’ Achievement on the subject matter,
and possibly motivate students to commit
themselves in learning genetics. In addition,
teachers being the implementers of any
educational policy on school curriculum
require to be highly committed in guiding the
desired

students towards achieving the

educational objectives. It has been argued
that constructive-oriented methods foster
teachers’ commitment and students’ active
participation in teaching-learning process.
Also, it has been argued that students can
learn effectively by the use of  Sensory
Simulation Teaching Strategy. On this basis,
it becomes worthwhile to explore how
teachers’ use of Sensory Simulation
Teaching Strategy on Achievement Among
Student's in

Senior Secondary School

Genetics in Abuja.

Objectives of the Study
The main purpose of this study was to find

out the Effect of Sensory Simulation
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Teaching Strategy on Achievement of
Students in Genetics in Abuja, Nigeria.
Specifically, the study sought to:

i.  determine the Genetics Achievement
of students using Sensory Simulation
Teaching Strategy (SSTS) and those
taught using Conventional Teaching
Method, (CTM).

ii.  determine the Genetics Achievement
mean scores (GAMS) of students
taught genetics wusing Sensory

Simulation Teaching Strategy (SSTS)

based on gender.

Research Questions
The study was guided by the following
research questions:

1. what are the mean achievement
scores of students taught genetics
using Sensory Simulation Teaching
Strategy (SSS) and those taught using
Conventional Teaching Method?

i1.  what are the mean achievement
scores of students taught genetics
using Sensory Simulation Teaching
Strategy based on gender.

Statement of Null Hypotheses

The study was guided by the following null
hypotheses.

Hoi: There is no significant difference in
the Genetics Mean Achievement
Scores of students taught using
Simulation

Sensory Teaching
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Strategy and those taught using
conventional teaching method.

Ho2: There is no significant difference in

the Genetics Mean Achievement
Scores of students taught using

Sensory  Simulation = Teaching

Strategy based on gender.

Methodology
This study wused quasi-experimental
researcher design involving non randomized
pre-test, post-test, control group. The groups
were non-equivalent in the two intact SS II
biology classes in two different schools. The
two schools were randomly selected and
assigned as experimental group and control
group. However, to establish the groups
entry behaviour, a pre-test was given to the
two groups. After the pre-test, treatment was
given to the two groups. The treatment
exercise lasted for four weeks and
subsequently post-test was administered
after the treatment. The intervention
employed was the Sensory Simulation
Teaching Strategy (SSTS). The population
for this study was 2,245 SS two Biology

students comprising 1,257 males and 988

females drawn from public senior secondary
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schools in Abuja metropolis. The sample
used for this study was 174 SS two biology
students comprising 82 males and 92
females. The study used multistage sampling
technique to choose the sample because
stratification was applied on more than one
variable at a time in several stages of the
study. The instrument for data collection was
Genetic Achievement Test (GAT) the GAT
was used to measure biology student
achievement in Genetic the GAT was given
to two science education experts specifically
in biology and one measurement and
evaluation expert for validation. The
reliability of GAT was determined by pilot
testing with a public senior secondary school
that is part of the target population of the area

under study but not part of the sampled

schools in FCT, Abuja. The data collected

Results

were analysed using Kuder Richardson
(KR21) to obtain a reliability coefficient of
0.89. Biology student in the experimental
groups were taught using sensory simulation
teaching strategy while the Biology student
in the control group were taught using
conventional teaching method. Both groups
were taught for four weeks. At the end of
four weeks, GAT was administered as post-
test to Biology student in the two groups. The
data collected were analysed using
descriptive statistics of mean and standard
deviation and inferential statistics of
Analysis of Covariance (ANCOVA). The
mean and standard deviation were used to
answer the research questions while the

ANCOVA was used to test the hypothesis at

0.05 level of significance.

Research Question 1: What are the mean achievement scores of students taught using

Sensory Simulation Teaching Strategy (SSTS) and those taught using conventional teaching

method.

Aghabalu & Akhideno,
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Table 1: Mean and Standard Deviation of Mean Achievement Scores of Students Taught
Sensory Simulation Teaching Strategy and Conventional Teaching Method.

Variable (Group) Pretest Posttest
N X SD X SD
Experimental (SSTS) 80 21.80 8.92 6.86 7.96
Control (CTM) 94 20.80 7.94 52.7 7.11
Total 174

Results in Table 1 show that the group taught
genetics using Sensory Simulation
Teaching Strategy had a pretest achievement
mean score of 21.80 with a standard
deviation of 8.92 and a posttest mean score of
61.86 with a standard deviation of 7.96. The
difference between the pretest and posttest
achievement mean score was 40.06. The
group taught genetics using conventional
teaching method had a pretest achievement

mean score of 20.80 with a standard

deviation of 7.94 and a posttest mean of

52.37 with a standard deviation of 7.11. The
difference between the pretest and posttest
mean was 31.57. However, for each of the
groups, the posttest achievement means were
greater than the pretest means with the group
taught using Sensory Simulation Teaching
Strategy having a higher mean gain. This is
an indication that Sensory Simulation
Teaching Strategy more efficacious on
students’ achievement in genetics than the

conventional teaching method.

Research Question 2: What are the mean achievement scores of students taught genetics using

Sensory Simulation Teaching Strategy based on gender.

Table 2: Mean and Standard Deviation of Pretest and Posttest Achievement Scores of

Male and Female Students in Genetics.

Variable Pretest Posttest

Gender N SD SD
Male 36 38.90 8.65 57.66 8.74
Female 44 38.88 8.67 5741 8.69
Total 80

In Table 2 shows that the male group taught  score of 38.90 with a standard deviation of

genetics had a pretest achievement mean  8.35 and a posttest mean score of 57.66 with
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a standard deviation of 8.74. The difference
between the pretest and posttest achievement
mean score for the male group was 18.76.
The female group taught genetics had a
pretest achievement mean score of 38.88 with
a standard deviation of 8.67 and a posttest
mean score of 57.41 with a standard

deviation 0f 9.09. The difference between the

pretest and posttest mean for the female
group was 15.53. However, for each of the
groups, the posttest achievement mean scores
are equal to the pretest means with the male
group having a higher mean gain. This is an
indication that gender does not influence

students achievement in genetics

Hypothesis 1: There is no significant difference in the mean achievement scores of students

taught genetics using Sensory Simulation Teaching Strategy based on gender.

Table 3: Analysis of Covariance (ANCOVA) of the Difference in the Mean Achievement
Scores of Students Taught Genetics Using Sensory Simulation Teaching Strategy Based

on Gender

Source Type III Sum df Mean Square F Sig.
of Squares

Corrected Model 11568.540 4 2892.135 52.924 0.000

Intercept 57707.476 1 57707.476 1056.006 0.000

Pretest achievement 18.898 1 18.898 346 0.557

Method 9265.793 1 9265.793 169.557 0.000

Error 24864.354 169 54.647

Total 1537021.000 174

Corrected Total 36432.893 173

In Table 3 shows the significant difference in
the mean achievement scores of students
taught genetics using  Sensory Simulation
Teaching Strategy and conventional teaching
and method. Result shows that with respect
to the groups taught genetics using Sensory
Simulation Teaching Strategy and those

taught using conventional teaching method,
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an F-ratio of 169.55was obtained with
associated probability value of 0.00. Since
the associated probability value of 0.00 was
less than 0.05 set as level of significance, the
null hypothesis (HO1) which stated that there
is no significant difference in the
achievement mean scores of students taught

genetics using Sensory Simulation
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Teaching Strategy and that of those taught
using conventional teaching method is
rejected. This, inference drawn is that there
was a significant difference in the
achievement mean scores of students taught
genetics using Sensory Simulation
Teaching Strategy and that of those taught
using conventional teaching method with
those taught using Sensory Simulation

Teaching Strategy having a higher mean

Hypothesis Two

gain. This shows that Sensory Simulation
Teaching Strategy has more effect on
students’ achievement in genetics than the
conventional teaching method. These taught
using Sensory Simulation Teaching
Strategy had a higher mean gain. This shows
that Sensory Simulation Teaching Strategy
had more effect on students’ achievement in
genetics than the conventional teaching

method.

There is no significant difference in the mean achievement scores of biology students taught
genetics using Stimulus Variation Teaching Strategy based on Gender

Table 4: Result of One-Way ANCOVA of Mean Achievement Scores of Biology Students
Taught Genetics Using Sensory Simulation Teaching Strategy Based on Gender

Score Type II sum of df  Mean F Sig (P df at
square square value) 0.05

Corrected 10.236 2 5.517 0.428 0.702

model

Intercept 3557.5 1 3557.5 243.245 0.000

Pre-test 8.193 1 8.193 0.512 0.576

Gender 3.280 1 3.280 0.352 0.670 Accepted

Table 4 shows the summary of the One-Way ANCOVA result on male and female biology

students’ achievement test. The results indicates that P=0.670>0.05. The null hypothesis was

accepted showing there is no significant difference in the achievement mean scores of biology

students taught genetics using Sensory Simulation Teaching Strategy Based on gender.

Discussion of Findings
The findings with respect to research
question 1 indicate that Biology students

taught genetics in the experimental using

achievement scores as against the biology
students taught genetics using conventional
teaching method. This finding agrees with
Achanya, Uzoechi, & Musa, (2020) and

sensory  simulation teaching strategy  Katcha (2017) who opined that innovative
achieved significantly in their mean  teaching strategy such as sensory simulation
Aghabalu & Akhideno, JSTE Publication 656



teaching strategy improves students’
achievement than the conventional teaching
method. Yunusi (2016) also reported that
innovative teaching strategy like sensory
simulation teaching strategy is effective in
improving students’ conceptual scientific
skills. The finding also shows that there was
no significant difference in the mean

achievement scores of students taught
genetics using sensory simulation strategy
based on gender. This finding is in
agreement with the finding of Katcha (2017)
who reported that there was significant
difference in the mean achievement scores of
male and female students taught genetics
using sensory simulation teaching strategy.
The reason for this inclusive statement might
be that male and female students indicated
equal higher level of commitment which may
have necessarily enhanced their perceptions
using sensory simulation teaching strategy.
Conclusion

The study determines the effect of “Sensory

simulation teaching strategy on achievement
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