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Abstract

The importance of Science to national development cannot be disputed. That is why Basic Science is taught as a
foundational science subject in the Junior Secondary Schools in Nigeria. It is meant to inculcate basic scientific
knowledge and skills in students. However, the subject, in which students’ performance is low, has also not enjoyed a
plethora of Information and Communication Technology (ICT) tools to support its learning. Given these challenges,
an investigation of the effect of personalized strategy on achievement in Basic Science was carried out. The study
employed the pretest, posttest group, quasi-experimental design. The sample comprised of intact classes of year three
(JSS 3) Basic Science students (87) from two junior secondary schools in ljebu-Ode Local Government Area. Using
the Balloting method, the students were assigned experimental and control groups. Two stimulus instruments
(Teachers’ Conventional Teaching Guide (TCTG) and Teachers’ Instructional Guide on Personalized Learning
(TIGPL), and, response instrument (Basic Science Knowledge Assessment Scale (BSKAS) (r = 0.78), were used for
data collection. The four hypotheses raised were tested using t-test at 0.05 level of significance, to compare
performances. The results show significant mean differences in the performance scores of the experimental and control
groups. This was in favour of the experimental group who were instructed using personalised strategy. Based on this,
more efficient ICT-based personalised packages need to be developed for students to aid their understanding and
learning of Basic Science.

Keywords: Effect, personalized learning, basic science, junior secondary school.

INTRODUCTION

Science is an organized body of knowledge in the form of concepts, laws, theories and generalizations. It is
the study of nature and natural phenomena in order to discover their principles and laws [1]. The influence
of scientific knowledge on global development cannot be overemphasized. Nations that prioritize science
and technology education such as America, China, Japan and the few others are at the forefront of scientific
and technological development in the world today. The teaching and learning of Science in schools develop
students’ ability to think critically and also helps in developing their abilities to perceive, formulate and
solve problems [2]. Thus, the knowledge students acquire from the teaching and learning of science is
foundational for developing their nations socioeconomically [3]. Given this, the knowledge which the
learning of science and technology education makes available to students need be taken as a priority and
should also take a special place in the curriculum in view of national needs and realities. Interrelated, there
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are three aspects of Science. These are content (physical, life and earth sciences); process, (inquiring skills
such observing, classifying, experimenting, measuring, inferring and organizing, among others), and
attitude (openness and objectivities) [4]. Thus, science learning is designed to guide the world toward a
scientifically literate society [5]. The Nigerian Government realizes the importance of science teaching and
learning and therefore, through its Educational Policy stresses the need for scientific and technological
education to be acquired by citizens [6]. In view of these, science is taught at the primary, junior and senior
secondary education levels in Nigeria. Basic Science is one out of four other science subjects taught at the
junior school and it is a compulsory subject.

Basic Science and Technology is a subject made up of Basic Science, Basic Technology, Physical
& Health Education and Computer Studies. It is a subject which prepares students for a solid foundation in
Science. Some of the objectives of teaching Basic Science in the junior schools include the inculcation of
basic field and laboratory skills in students; inculcation of skills for the application of scientific knowledge
in day-to-day living as well as functional skills for scientific attitudes [7]. Solid foundation in this subject
at the junior school is preparatory for taking and excelling in subjects like Biology, Physics and Chemistry
at the senior secondary schools and beyond, which are in turn needed for qualifying for and studying science
and technology-based courses at the University. This foundational knowledge of Basic Science and
Technology remains a strong requirement for the study of life sciences including biotechnology, anatomy,
microbiology, physiology, and medicine, among others, all of which are germane to man’s existence [8].

However, despite the relevance attached to the teaching and learning of Basic Science in junior
schools, it has been observed that the face-to-face or conventional teaching method has not been effective
in conveying the knowledge required of the subject to students effectively. The attendant poor performance
of students in the subject and their shallow knowledge show the need for an urgent step to be taken to
salvage the situation. The conventional or traditional method of teaching has been fingered in this poor
situation. The intent to find out the causes of poor achievement of students in science has lingered for long
[9] but having examined some other factors that affect students’ performance in science, including gender,
socioeconomic status, school environmental factors, student’s cognitive styles, teaching methods, students’
lack of interest in science and other challenges and how they affect students’ achievement, there exists no
evidences that authors have examined the effect of personalised tutoring on performance in Basic Science
in junior secondary schools [10, 11, 12, 13].

Also, the Covid-19 pandemic has changed the way teachers teach and the way students learn. This
is because as the pandemic still rages, guaranteeing that teachers will continue to physically be with their
students on the long run may not be feasible, at last to some extents. In addition to this, the clamour for
knowledgeable societies and knowledge-based economy of the 21st century has set a new stage training and
education in general. Therefore, the need for learners to acquire the right mix of knowledge and skills are
increasingly becoming relevant both for the economic strength, scientific and technological developments
cum a socially cohesive society, all of which are germane for the quality living of all citizens. This important
objective may not be achieved using the traditional/conventional method of teaching. This is because the
conventional strategy of teaching and learning of Basic Science and Technology primarily revolves around
a teacher-centered approach. This approach promotes rote learning, making students not to have deeper
knowledge required for scientific and technological development of their nation. Consequently, teachers’
works become conveying information, assigning work, and leaving students to master contents on their own
[14]. Due to the importance attached to science in the 21% Century, it becomes necessary to seek for novel
ways of assisting the “millennials” learn effectively using modern approaches so that the scientists of
tomorrow are not impeded by the faulty teaching methods of today. One of such active and concrete
instructional methods is personalized learning.

Personalized Learning and its Components

[15] stated that personalized tutoring or learning involves setting up individually tailored learning in relation
to each student’s interest and needs. This, as a method assists in improving flexibility which in turn supports
content mastery, thereby enabling students to be in charge of when, where, what and how they learn. [16]
stated that when learning is personalized, it means that learning is customized to individual students’ needs
and objectives; their current knowledge, and; their choice of learning styles. It is an updated version of
Computer-Assisted Instruction (CAI) are meant to guide students in a set of learning activities in relation
to their performances. Information and Communication Technologies (ICTs) have dominated almost every
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sphere of human endeavour, and the educational sector is not excluded. The Department for Education and
Skills (DfES) (2006), cited by [17], proposed that “personalized learning has five components” as shown in
Figure 1. According to the Department for Education and Skills (DfES) (2006), “the utilization of
Information & Communication Technologies (ICTs) cut across these key components, thereby bringing
about creativity, prolonging instructional opportunities, and sustains diverse challenging rates of learning”.

Assessment
for Learning

Inner core

Effective
Teaching and Learning

Curriculum entitlement

and choice
Personalising e
the school Organising the school
experience

Beyond the classroom

Figure 1: Components of personalised learning
Source: [34]

“Assessment for learning”, according to the Department for Education and Skills (DfES) (2006), “is
required to drive individual’s achievement with sustained feedbacks from and for learners”. “Effective
teaching and learning focuses on the development of teaching skills for teachers and effective learning skills
for capacity for learners to carry on learning on their own”. On the other hand, “flexible curriculum is a mix
of the core curriculum, qualitative opportunities to expand learning experience supports from school which
assists learners to make decisions in relation to their assessment results, among others”. “Organizing the
school requires educational leaders and educators to creatively think about school organization”, and
finally, the last component, “beyond the classroom means giving due guidance and supports to individual
learners for effective care.

Importantly, the landscape of education is changing at the speed of light. What was formally the
norm, that is, face-to-face classroom teaching and learning activities is now fading gradually as the
incorporation of ICT in education is paving the way for modern strategies. The introduction of Information
and Communication Technologies in education has fast forwarded educational activities to the extent that
the normal conventional classroom teaching and learning activities is not enough anymore to take care of
the learning needs of the present students. According to [18], students of this Century who are being referred
to as digital natives or millennials, grow up using technology at an early age which was not the normal
situation many years back. Therefore, they learn differently from those before them because technology and
modern strategies have become a way of life for them. They have information at their fingertips due to the
Internet and other ICT gadgets readily available to them [14]. In addition, students’ learning is now done
from anywhere and anytime from the comfort of their homes while their teachers may be thousands of miles
away from the classroom where many believed learning is supposed to take place. This form of learning
has been aided and made possible through the application and use of Information and Communication
Technology (ICT). Hence, the incorporation of technologies in addition to modern teaching methods have
revolutionized the ways teachers teach and the way students learn [8]. In view of this, the study tested the
following hypotheses:
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HO1: There is no significant mean difference in the pre-test scores of the experimental and control groups.
HO2: There is no significant mean difference in the post-test scores of the experimental and control groups.
HO3: There is no significant mean difference in the pre and post-test scores of the control group.

HO4: There is no significant mean difference in the pre and post-test scores of the experimental group.

LITERATURE REVIEW

Personalized Learning and Students’ Achievement

The utilization of Information and Communication Technology (ICT) tools to individualize learning for
students has been around for long. Earlier, Skinner’s (1958) experiment demonstrated the effect of teaching
machines in assisting students’ learning and independence which further allowed students’ independent
tasks’ completion, and at their own rate. This demonstration established the wherewithal on the use of
technology in supporting instructional [19]. [20], cited in [21], stated that recent works in this aspect of
learning have focused on adaptive and dynamic implementations which is sometimes referred to as
personalized learning systems. Several reports abound on the gains of personalizing learning for students
and of such is the fact that personalized learning has the potential of revolutionizing the education system
[22, 21]. Within this context, personalised learning as a concept increasingly advocates that learning should
not be time, barrier and place restricted, and must be continuously tailored and modified to individual
student’s needs; their abilities, knowledge status, and interests among others. This method therefore implies
a radical departure from traditional method of instruction to a personalised learning situation.

According to [23], in order for meaningful instruction to take place, there is the need for a suitable
channel of content presentation to students. Therefore, a sound knowledge of the principles of pedagogical
effectiveness in science teaching and learning, which include knowledge of students’ psychology, science
contents mastery, knowledge of instructional methods, conducive environment for learning, among others
are need. [24] reported that the use of conventional method in teaching science is only useful in introducing
topics to students since the method assists in promoting initial understanding of science principles and
concepts. For this method to be useful, however, requires being use along with other instructional strategies
including pairing, role play, group work, and modern personalised learning approaches. In view of this, [25]
reported that the utilization of ICT in instructions cannot be overemphasized just as [26] reported that using
ICT tools in instruction is an important consideration and inclusion in instructions. Hence, ICT-based
personalized approach to learning, which is a form of CAl, is interactive and involves the use of software
to present instructional content to students, while also monitoring their learning using a combination of
graphical media, sounds, videos, and texts, among other useful media tools in the learning processes.

Personalized learning is one of the strategies that promote active learning. [27], cited by [28] stated
that “active learning is an instructional activity which involves learners doing certain activities and thinking
about what they are doing”. Instructional strategies such as personalized learning that aims at promoting
focus-based learning strongly focus on the development of learners’ skills as against mere transmission of
contents which is not farfetched from the traditional methods. In essence, active or focus-based learning
promotes learners’ efforts to actively construct knowledge. For instance, [29, 30, 31, 32] in [28], have all
reported that “the inculcation of the active learning methods in instruction help to bring about improvement
in students’ outcomes. Also, [33] found that learners under traditional instructions were 1.5 times more
likely to fail compared with learners under non-active instructional strategies. This is represented
graphically in Figure 2.

41



EDUCATUM JSMT Vol. 9 No.1 (2022)
ISSN 2289-7070 / e-ISSN 2462-2451 (38-47)
https://ejournal.upsi.edu.my/index.php/EJSMT/index

40.00%

35.00%

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%

0.00% -
Traditional lecture Active learning

Figure 2: Probability of failure
Source: [33] in [28]

MATERIALS AND METHODS

Research Design, Sample and Population

The study employed the pretest, posttest group quasi-experimental design. There was no randomization of
participants into treatment groups. The sample was made up of an intact class of 87 junior secondary school
students (JSS 3) in ljebu—Ode Local Government Area, Ogun State. Using the simple random sampling
technique, two (2) junior secondary schools were selected to which treatment conditions (experimental and
control groups) were later assigned. Treatment conditions were assigned using balloting method which was
a confidential way of assigning the schools to treatment conditions without bias.

Measured Instruments

One response and two stimulus instruments were used for data collection in the study. Two categories of

stimulus instruments were used namely;

i.  Teachers’ Conventional Teaching Guide (TCTG). This was developed by the researchers and used to
teach the control group using conventional teaching method. It is was a form of lesson note to guide
the teacher.

ii. Teachers’ Instructional Guide on Personalized Learning (TIGPL). This was developed by the
researchers and used to facilitate the experimental group in using the personalized learning mode.

The response instrument was also developed by the researchers and administered on the experimental and
control groups. The instrument was titled Basic Science Knowledge Assessment Scale (BSKAS). It tested
students’ knowledge pre and post in the study. The instrument was developed to cover topics in sense organs
since all the topics in the curriculum on Basic Science and Technology could not be used at once. It
contained thirty (30) dichotomous response items.
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Reliability of the Instrument

The reliability of the BSKAS was done using Kuder Richardson 21. In this case, twenty (20) copies of the
instrument were randomly administered on JSS 3 learners outside the study sample to avoid bias. The
analysis of the data collected data showed a coefficient of 0.78, which showed that the instrument was
reliable.

Experimental Stages

Pre-test: This is the initial stage of the experiment. In this stage, pretest administration on both the
experimental and control groups was carried. The pretest instrument, Basic Science Knowledge Assessment
Scale (BSKAS) was administered on both groups to ascertain their knowledge of the subject matter. The
duration took few days, inclusive of administration and recollection in the two schools. After this stage, the
strategies for each group was administered as outlined below:

i. Treatment Package for the Experimental Group (TPEG): This section involves giving trainings to
the experimental group on the usage of the personalised package adopted in the study. Their
observations and questions based on the usage of the product were attended to in order to avoid any
problem during the use of the package. Thereafter, students were allowed to personally interact with
the package for some weeks. This stage lasted for three weeks. The personalized approach was used
on the experimental group only. The students were guided by their Basic Science to avoid bias and
unnecessary interference with data collection.

ii. Conventional Package for the Control Group (CPCG): This stage involves the application of the
conventional teaching method on the control group. The stage made use of the Teachers’
Conventional Teaching Guide (TCTG). Students were taught sense organs using the conventional
teaching method. The use of the conventional teaching lasted for three weeks as well. The students
were taught by their Basic Science teacher who didn’t let them know it was a study to avoid bias
and unnecessary interference with data collection.

Post-test: The Basic Science Knowledge Assessment Scale (BSKAS) was re-administered to the
experimental and control groups in order to collect data on their performances for comparison with their
pretest scores after the experiments. The study lasted for 6 months.

Method of Data Analysis

The hypotheses raised in the study were tested using t-test at 0.05 alpha level of significance.

RESULTS AND DISCUSSION

Hol: There is no significant mean difference in the pre-test scores of the experimental and control groups.

Table 1: Mean differences in pre-test scores of the groups

Variables N Mean Std.dev ‘t' p-value df
Experimental group (pretest) 52 37.19 3.33
Control group (pretest) 35 36.50 3.79 -2.89 0.05 86

Table 1, shows a mean score of 37.19 for experimental group and 36.50 for control group respectively.
Based on t-value (t> 1.96) and p (p<0.05) in the table, there is a significant difference between experimental
and control group. Rework. This implies that experimental cohorts performed better than control group.
Also, effect this under discussion section.
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Ho2: There is no significant mean difference in the post-test scores of the experimental and control

groups.
Table 2: Mean differences in post-test scores of the groups
Variables N Mean Std.dev ‘v p-value df
Experimental group (posttest) 52 39.19 3.25
Control group (posttest) 35 36.10 2.78 3.02 .003 86

Table 2 shows a mean score of 39.19 (experimental group) and a mean score of 36.10 (control group). This
shows that there is a statistically significant mean differences in the post test scores of the two groups, with
the experimental group performing better than the control group. Thus, the null hypothesis was rejected.
This remarked that the treatment (personalised approach) applied to the experimental group was effective.

Ho3:There is no significant mean difference in the pre and post-test scores of the control group.

Table 3: Mean differences in the in the pre and post-test scores of the control group

Variables N Mean Std.dev t-cal p-value df
Control group (pretest) 36.50 2.78
Control group (posttest) 35 36.10 3.79 -1.81 0.09 34

Table 3 shows that there is no significant mean difference in the pretest scores (36.50) and the post test
(36.10) scores of the control group. Consequently, the hypothesis was not rejected. This shows that the
conventional method applied on the group wasn’t enough to improve their achievement in Basic Science.

Ho4:There is no significant mean difference in the pre and post-test scores of the experimental

group.
Table 4: Mean differences in the pre and post test scores of the experimental group
Variables N Mean Std.dev t p-value df
Experimental group (pretest) 37.19 3.21
Experimental group (posttest) 52 39.19 3.33 -3.19 0.00 51

Table 4 shows a mean score of 37.19 (experimental group) at pretest level and a mean of 39.19 at the post
test level. This shows that the performance of the experimental group was statistically and significantly
increased after the treatment was applied. This signifies that the personalised learning approach was better
than the conventional method of teaching Basic Science.

The study investigated the effect of personalised learning on achievement in Basic Science. The
results showed a significant difference between the achievements of the experimental and the control
groups, implying that the experimental cohorts performed better than control group. This result shows that
the use of personalized learning methods is effective for the teaching and learning of Basic Science in junior
secondary schools. Several reports abound on the gains of personalizing learning for students. Personalized
learning has the capacity of revolutionizing education [22, 21]. According to [23] who reported that for
meaningful learning to take place, there is the need for a suitable channel of content presentation to students.
Therefore, a sound knowledge of the principles of pedagogical effectiveness in science teaching and
learning, which include knowledge of students’ psychology, science contents mastery, knowledge of
instructional methods, conducive environment for learning, among others are needed. The finding also
aligns with the report of [26] who reported that using ICT tools in instruction is an important consideration
and inclusion in instructions. This also corroborates [25] that reported that the utilization of ICT in
instructions cannot be overemphasized just as [26] reported that using ICT tools in instruction is an
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important consideration and inclusion in instructions. Personalized learning for students improves flexibility
which supports mastery, thereby enabling students to influence how, what, when, and where they learn [15,
21]. [18] have reported that students of this Century (the digital natives or millennials) grow up using
technology at an early age which was not the norm many years back. Therefore, they learn differently from
those before them because technology and modern strategies have become a way of life for them. They
have information at their fingertips due to the Internet and other ICT gadgets readily available to them [14].

Within this context, personalised learning as a concept increasingly advocates that learning should
not be time, barrier and place restricted, and must be continuously tailored and modified to individual
student’s needs; their abilities, knowledge status, and interests among others. This method therefore implies
a radical departure from traditional method of instruction to a personalised learning situation. The finding
implies that students’ learning need to be supported with relevant ICT-based personalised learning tools in
order to improve their performance and mastery of the contents of science. It is of note that there cannot be
sustainable development in any nation that ditches science learning. This is because for such nations to
develop and join the leagues of nations using scientific and technological knowledge to advance, they must,
without delay improve how their citizens approach and learn science. In doing this, they can leverage on
the advantages which the inclusion of ICT in education has brought to fore.

CONCLUSION

The finding of the study has shown that there is no statistically significant mean differences in the pre-test
scores of the experimental and control groups examined in the study. However, there is statistically
significant mean differences in the post-test scores of the experimental and control groups. Also, the study
revealed that there is no statistically significant mean differences in the pre and post-test scores of the control
group, wWhereas there is a statically significant mean differences in the pre and post-test scores of the
experimental group. With specific reference to the performance of the experimental group, the statistical
improvement in their performance over the control group was facilitated by the use of ICT-based
personalised learning which has proven to be an effective means of teaching not just Basic science, but
science in general. Given this, the use of personalized learning strategy is effective for the learning of Basic
Science. Therefore, the use of computer-assisted learning packages in teaching and learning is an effective
mode of instruction for students in this Century. In view of this, the study recommended that educators
design and make use of personalized instructional packages in supporting their teaching and learning
processes in order to make learning more personalised for students. Also, educators should be trained and
retrained as the case may be on effective handling of personalized instructional models in and outside the
classrooms. Finally, the Government should invest in modern Computer-Assisted Learning Packages and
distribute such to teachers and students for use in teaching and learning.
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