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ABSTRACT

Practical exploration has been propagated in the National Policy on Education for Critical thinking
enquiry, creativity and innovation in order to reinforce effective teaching of science education. In con-
sequence, the study investigated Hands-on strategy as a catalyst for improving students’ achievement
in Biology. The study adopted a pre-test, post-test, control group quasi-experimental design using 2 x
2 factorial matrix. The samples of the study consisted of fifty (50) students in intact classes from two
senior secondary school Il offering Biology in co-educational senior secondary schools while Biology
Achievement Test (BAT, 0.64) was used for data collection. The BAT was a 30 item objective test
constructed by the researcher with the coefficient of 0.64 index. The research was carried out within
four weeks. Data collected were analyzed using Analysis of Co-variance (ANCOVA) at 0.05 level of
significance. There was significant effect of instructional strategy on students’ achievement in Biology
(F (1,47 = 7.268, P < 0.05); the 2-way interaction effect of Hands-on and gender was not significant on
students achievement in Biology (F (1,47) = .084, P > 0.05). This outcome implies that student post-test
mean achievement scores in Biology in the levels of treatment (Hands-on and control) did not vary
across the two levels of gender (male and female). The study concluded that Hands-on strategy led to
improved students achievement in Biology while the effect of gender was not significant. It was recom-
mended that teachers should be provided with adequate training and support to ensure they can effec-
tively implement Hands-on strategy in their teaching. Professional development workshops, sharing
best practices, and mentoring opportunities can help educators feel confident and competent in utiliz-
ing these techniques. Collaborative and supportive learning environment should be fostered, where
students are encouraged to explore, ask questions and learn from their mistakes to enhance the bene-

fit of Hands-on learning experience in Biology.
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INTRODUCTION of humanity. Given the significance of biolo-
The study of biology has made a significant gy tO humankind, students are expected to
contribution to nation-building as well as demonstrate a high degree of proficiency in
the economical, physical and artistic bene- this subject in both internal and external ex-
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aminations.

Importance of Biology to man and environ-
ment does not allow for students to record
poor performance in the subject. However,
students’ achievement in Biology subject in
Senior Secondary Certificates Examination
(SSCE) has been unsatisfactory over the
years (Tom-Jones, 2024).

According to Agboghoroma and Oyovwi
(2015), students’ performance over time in
science, particularly biology, has not been
particularly spectacular for the West African

Examination Council (WAEC) and National
Examination Council (NECO). For example,
in the Senior Secondary Certificate Examina-
tion (SSCE) results administered by the West
African Examination Council (WAEC), stu-
dents' academic performance in science in
general and Biology in particular has im-
proved over time (Table 1). However, rela-
tively few students outperformed their peers
in the biology examination (Hajia et al.,
2018). Teachers also complained of students’
low performance at both internal and exter-
nal examinations.

Table 1: Students Performance in Biology between 2013 and 2018

Year No of students No of students
present passed

2013 182659 39125

2014 228953 80355

2015 250099 86150

2016 289520 84520

2017 326541 98215

2018 367562 120560

No of students % passed % failed
failed

143534 21 79
148598 35 65
163949 34 66
205000 29 71
228326 30 70
247002 33 67

Source: WAEC Office (2018), Research Department WAEC Office, Lagos

The level of knowledge retained by the stu-
dents from biological concepts that they
have been taught are not sufficient. Also,
students’ attitude has been found to have
relationship with their achievement. Atti-
tude could be positive, negative or neutral.
Any concept that specifies an individual’s
feeling of likeness or dislike to anything is
termed his/her attitude towards that item.
Scholars have suggested a number of causes
for this issue. Dinah (2018) ascribed it to
the problem of a lack of textbooks, labora-
tory equipment, and other educational
tools. Akinsanya et al. (2019) attributed stu-

dents' poor academic performance to their
parents' education, whereas Manalanga and
Awelani (2019) related it to lack of funding,
pootly equipped libraries, a lack of laborato-
ries and biology textbooks, as well as ineffec-
tive teaching and assessment strategies.
Thus, the teachers’ ability to use appropriate
technique to improve students’ achievement
in Biology becomes essential. Teaching tech-
niques are the various ways that students
might acquire knowledge, skills, and other
things under the direction of a teacher. Ac-
cording to Uche and Awujo (2019), an effec-
tive instructional technique creates a richer
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learning environment, which leads to im-
proved learning outcomes. The selection of
a teaching method for a specific topic is
contingent upon the teacher's training regi-
men. Numerous researches have demon-
strated a significant correlation between
teaching methods and the substandard aca-
demic achievement of students in the field
of fundamental science (Ighboanugo, 2021).

Hands-on approach has been identified as
an essential strategy that has in-built mecha-
nisms to ignite students’ achievement. It has
been proposed as a means to increase stu-
dents’ academic achievements and under-
standing of scientific concepts by manipu-
lating objects which may make abstract
knowledge more concrete and clearer. The
Hands-on method is a teaching strategy that
promotes experiential learning among stu-
dents. This is to provide the students with
opportunities to engage with the materials
they are studying which include mathemati-
cal sets, shapes, magnetic fields, plants, in-
sects, rocks, and water. Ekwueme et al.
(2015) pointed out that Hands-on strategy
is a way to actively participate in Science
and Mathematics in the classroom likewise
Haury and Rillero (2015) says a child in a
comprehensive learning experience through
Hands-on activities can improve their criti-
cal thinking skills. Ekwueme et al. (2020)
noted that some teachers object to the use
of interactive activity-oriented methods,
claiming that it takes too much time and
does not allow for a thorough presentation
of the curriculum content. However, be-
cause learner-centeredness is strongly en-
couraged, the new basic science syllabus'
coverage is determined by how much
knowledge and skills students have acquired
rather than the coverage of the syllabus.
The preceding remark was supported by
Obanya (2018) in his convocation address

when he said that, compared to lectures,
which has an average memory rate of 5%,
practice by doing (activity-oriented) learning
has a retention rate of about 75%. It is evi-
dent that when teaching methods become
more interactive and activity-based, the

memory  rate  progressively  increases
(National Educational Research and Devel-
opment Council, 2018).

It is a concept that interest educationists
more importantly the gender-based differ-
ences in Biology. Due to their social or cul-
tural context, many parents may not wish to
invest as much on their daughters' education
as they do on their sons, according to Adeg-
boye (2018). Gender stereotypes in schools
are impacted by this. Thus, research on the
different effects of gender on Biology stu-
dents' performance is necessary. Research on
the performance of secondary school stu-
dents biology by gender have shown mixed
results; although some research (Ndirika and
Ubani, 2017; Aniodoh, 2019) found that
boys performed better; other research re-
potts (Lorchugh, 2016; Afuwape and Oludi-
pe, 2008) found no difference in perfor-
mance between the sexes. These discrepan-
cies possibly resulted from the fact that these
investigations were carried out with students
from various classes, (SS 1, SS 11, and SS
111), on various biological topics, and under
various testing circumstances, including ob-
jective, essay, or practical. Additionally, the
designs of these studies, whether experi-
mental, quasi-experimental, causal—
comparative as well as the use of retention or
immediate post-tests may have contributed
to this situation. In order to establish a body
of more reliable data on the impact of gen-
der and cognitive styles on students' success-
es in biology, it is necessary for future studies
to take these factors into account. This study
therefore looked at how senior secondary

or
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students' achievements in Biology are af-
fected by Hands-on activity strategies. The
study also looked at gender difference at
two levels (male and female).

Hypotheses

1. There is no significant effect of Hands-
on approach on students’ achievement
in Biology.

2. 'There is no significant effect of gender

The layout of the design is shown below:

on students’ achievement in Biology

3. There is no significant interaction effect
of Hands-on approach and gender on
students achievement in Biology

Methodology
The research adopted a non-equivalent pre-
test, post-test, control group, quasi-

experimental design using 2 x 2 factorial ma-
trixes.

A Oy Xi O

B Oy O

O1,= Pre-test Observations of student achievement test in Biology
O», = Post-test Observations of student achievement test in Biology
Xy = Hands-on approach (Experimental treatment)

Population

The population for this study consisted of
all senior secondary school II students of-
fering Biology from two (2) selected sec-
ondary schools in Obafemi-Owode Local
Government Area, Ogun State.

Sample and Sampling techniques

The samples of the study consisted of fifty
(50) students in the classes from two senior
secondary school II offering Biology in co-
educational senior secondary schools. The
selected schools for the study were purpos-
ively picked among the senior secondary
schools in Obafemi Owode Local Govern-
ment Area. The two schools were assigned
into experimental and control group respec-
tively.

The researcher adopted a purposive sam-
pling technique, and the schools were se-
lected based on the following parameters:

Criteria for selection of school

a. The presence of well- equipped Biology

laboratory

Trained and experienced Biology teacher

Schools must be mixed.

d. Readiness and willingness of the coopet-
ating teachers of the schools to partici-
pate in the study.

Biology Achievement Test (BAT) was used

for data collection and to determine the stu-

dents' achievement in both pre-tests and
post- tests. BAT was a researcher developed
instrument that contains two sections (A and

B). Section A contained bio data information

on the personal data of the respondents with

respect to gender and school while section B

contained items questions to which respond-

ents were expected to provide the correct
answers. The BAT developed by the re-
searchers was used to assess students’

achievement in Biology. It covered four (4)

0o
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topics present in SS2 Biology curriculum to

be treated (Table 2).

Table 2: Item Distribution of Biology Achievement

Topics Level of cognitive domain Total
Knowledge Comprehension Application
Excretory system
1 4 2 7
Supporting  tissue 2 2 3 7
and system
Vertebrae skeleton 4 3 2 9
Joint 3 2 2 7
Total 10 11 9 30

It consisted of questions from 4 topics. Out
of one hundred (100) questions, thirty (30)
questions were selected after going through
discriminatory, difficulty and distraction
index. The BAT was administered as a pre-
test and post-test to both control and ex-
perimental groups to assess students’ sci-
ence achievement. The researcher pre-
ferred to use multiple choices as test ques-
tions due to ease of application and objec-
tivity. The BAT instrument in this research
was subjected to both content and face va-
lidity by the researchers’ supervisor and oth-
er experts in the Department of Science and
Technology Education (STED) in Faculty
of Education of Olabisi Onabanjo Universi-
ty, Ago Iwoye. The supervisor also did
some modifications on test items in the Bi-
ology Achievement Test to ensure that the
questions and statements involved are rele-
vant to areas of the study. The corrections
and suggestions made by the experts were
effected which led to improved instrument.
The instrument was pilot tested using twen-
ty Biology students who were not partici-
pants in the study. The reliability coefficient
was determined using split half method for

the achievement test. The result showed 0.64
indexes for BAT.

Procedure for data collection

The study made use of the following sched-
ules for collection of data: A week was used
to train research assistant on how to admin-
ister pre-test and conduct treatment for four
weeks and one day for administration of post
-test. Data collected were analyzed using fre-
quency count and percentage while inferen-
tial statistics involved the use of analysis of
covariate (ANCOVA) and multiple classifi-
cation analysis. Hypotheses were at 0.05 level
of significance.

RESULTS

Test of Hypotheses

Hoi: There was no significant effect of
Hands-on approach on students’
achievement in Biology.

There was a main effect of treatment (F ¢, 47
= 7.268). This indicated that Hands-on strat-
egy group and control group differed in
scores obtained in post-test mean score in
Biology achievement test after the treatment
and the difference was significant (Table 3).
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Hence, there was a significant effect of in-
structional strategy on students’ achieve-

ment in Biology.

Table 3: Summary of Analysis of Covariance of Students Achievement in Biology

based on Treatment and Gender

Tests of Between-Subjects Effects

Type III Sum of

Source Squares df Mean Square F Sig.
Corrected Model 56.9362 4 14.234 3973  .008
Intercept 213.775 1 213.775 59.674 .000
Covariate 33.836 1 33.836 9.445  .004
Treatment 26.038 1 26.038 7.268  .010
Gender 1.272 1 1.272 355 554
Treatment * gender 300 1 300 084 174
Error 154.043 43 3.582

Total 28681.000 48

Corrected Total 210.979 47

a. R Squared =.270 (Adjusted R Squared =.202)

The MCA showed a grand mean of 24.35;
students in the control group (conventional
method) recorded adjusted post-test mean
achievement score of 23.666 while students
taught with Hands-on strategy recorded

adjusted post-test mean achievement score
of 25.03. This outcome showed that stu-
dents taught with Hands-on strategy record-
ed higher adjusted post-test mean achieve-
ment score in Biology (Table 4).

Table 4: Multiple Classification Analysis (MCA) of Students Post Test Mean Score in

Biology according to Treatment

Grand Mean = 24.35

Deviation
Eta Beta

Adjusted  Adjusted for

Treatment HandsOn 24 .68750

N  Unadjusted for Factors Factors
.68379
328 -.68379 326

Control 24 -.68750
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Ho;: There was no significant main
effect of gender on students’ achieve-
ment in Biology

The analysis of covariance (Table 3) showed
no significant main effect of gender on stu-
dents achievement in Biology (F @, 47
= .355). This implies that the post-test
mean achievement score of male and female
students in Biology in the treatment and
control group was not statistically different.
Hence, the null hypothesis Hox was re-
tained.

The result of MCA on gender (Table 5)

showed a grand mean of 24.35; male stu-
dents recorded adjusted post-test mean
achievement score of 24.42 and female stu-
dents recorded adjusted post-test mean
achievement score of 24.242. This outcome
is an indication that male students recorded
higher post-test mean achievement score in
Biology. However, the difference was not
significant. Also, gender in the study as mod-
erator variable contributed 4.2% to the vari-
ance in students’ achievement in Biology.

Table 5: MCA of Students Post Test Mean Score in Biology according to Gender
(Grand Mean = 24.35)

Deviation
Eta Beta
Adjusted for Adjusted for
N Unadjusted Factors Factors
Gender Male 29 .09411 .07053
Female 19 - 14364 .055 -.10765 .042
Hojs: There was no significant interac- DISCUSSION

tion effect of treatment and gender on
students’ achievement in Biology

In the 2-way interaction result (Table 3).
There was no significant interaction effect
of treatment and gender on students’
achievement in Biology (F 1,47 = .084).
This outcome implies that student’s post-
test mean achievement scores in Biology in
the levels treatment (Hands-on and control)
did not vary across the two levels of gender
(male and female). Hence, null hypothesis
was retained.

The result showed a significant effect of in-
structional strategy on students’ achievement
in Biology. This implies that the strategy led
to improvement in students’ academic
achievement in Biology. This could be as
result of the benefits attached to the use of
Hands-on strategy, as a student-centered
method. The usage of Hands-on activities
results in more cooperative learning activities
among the students as well as an encourage-
ment for teachers and students to work to-
gether. According to Bolick, et al. (2018),
some educators are enthralled by the poten-
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tial of hands-on activities to improve teach-
ing and learning, while other educators lag
behind in including hands-on activities into
their lesson plans. This confirms the report
of Obiageli et al. (2020) where findings
showed that students exposed to Biology
material using a hands-on, mind-on ap-
proach outperformed those exposed to a
lecture method. The finding also consoli-
dates the report of Oludipe et al. (2020)
which demonstrated that there were sub-
stantial disparities between the academic
achievements of the students in Hands—on
and Control group at both the post-test and
delayed post-test levels.

The report also acknowledges the findings
of Ekwueme et al. (2015) where the results
of the study demonstrated that students'
performance and involvement in mathemat-
ics and basic science activities had im-
proved, and teachers' willingness to employ
a Hands-on method to teach their students
scientific and mathematical ideas had also
increased. The result also found that gender
was not significant on students’ achieve-
ment in Biology. This could suggest that
student gender will not be a major factor
when teaching with Hands-on strategy. The
result is thus related to Obiageli et al. (2020)
whose findings showed that neither gender
nor the combination between gender and
teaching style had a significant impact on
students' achievement in biology. Ogundola
(2021) and Olarinoye (2015) revealed that
female students performed better than male
students in courses involving practical ap-
plications; likewise, studies carried out by
Abdul-Raheem et al. (2017) and Ndirika
and Ubani (2017) uphold neutrality in the
difference in academic achievement be-
tween male and female students. In conse-
quence, gender issue remains inconclusive
and not a major factor when using hands-

on strategy in teaching biology.

Major findings of the study

The study investigated the effects of Hands-
on strategy on students’ achievement. Previ-
ous studies have related with the effective-
ness of Hand-on strategy ability to improve
students’ achievement in different subjects.
The findings of this study suggested that in-
corporating hands-on activities positively
influenced students’ achievement in Biology
by enhancing their understanding, compre-
hension, critical thinking skills, and overall
interest in the subject.

Recommendations

Arising from the findings of this study. It
was recommended that:

Teachers should be provided with adequate
training and support to ensure they can ef-
fectively implement Hands-on activities in
their teaching.

Professional development workshops, shar-
ing best practices, and mentoring opportuni-
ties can help educators feel confident and
competent in utilizing these techniques.
Collaborative and supportive learning envi-
ronment should be fostered, where students
are encouraged to explore, ask questions and
learn from their mistakes to enhance the
benefit of Hands-on learning experience in
biology.

Encouraging peer-to-peer interactions,
group work and discussions can further
deepen students' understanding and reten-
tion of key concepts.

REFERENCES
AbdulRaheem, Y., Yusuf, H. T. and Odu-
tayo, A. O. (2017). Effect of peer tutoring on
students' academic performance in econom-
ics in Ilorin South, Nigeria. Journal of Peer

J. Hum. Soc. Sci. Crtv. Arts 2025, 20: 103— 112

110



HANDS-ON STRATEGY AS A CATALYST FOR IMPROVING STUDENTS...

Learning, 10: 95-102.

Adegboye, F. M. 2018. An Assesment of
the Provision of Material Resources for Im-
plementing Biology Programme in Second-
ary Schools in Benue State. STAN Proceed-
ings (2018). 246-252.

Afuwape M. O., Oludipe, D. I. 2008.
Gender difference in Integrated Science
Achievement among Pre-Service Teachers
in Nigeria. Educational Research and Review, 3
(7): 242-245. Academics Journals, United State
of America.

Aghoghoroma, T. E., Oyovwi, E. O.
2015. Evaluation effect of students’ aca-
demic achievement on identified difficult
concepts in secondary school biology in
Delta State. Journal of Education and Practice, 6
(30): 117-125.

Akinsanya, M. A., Adelere, A.S &
Adeyeye, H. 2019. Influence of personality
factors on biology lecturers Assessment of
difficult level genetics concepts in Nigeria n
colleges of Education. Unpublished Ph.D The-
sis. University of Ilorin, Nigeria.

Aniodoh, M. C., 2019. Effects of students
Interaction Patterns in Cognitive Achieve-
ment, Retention and Interest in Chemistry.
Unpublished Ph.D Thesis University of Nige-
ria Nsukka.

Bolick, G.C et al. 2018. The Role of La-
boratory in Secondary School Science Pro-

grams. What Research Says to Teacher, 1:
55-57

Dinah, T.G. 2018. Teacher-Directed ver-
sus Learning Cycles Methods: Effects on
Science Process Skills Mastery and Teacher
Efficacy Among Elementary Education Stu-

dents. Dissertation Abstracts International, 62
(07): 2387A.

Ekwueme, C.O., Meremikwu, A., Uka,
N. K. 2020. The National Mathematics Cut-
riculum for Basic Education Programme
(BEP) and the Millennium Development
Goals for Mathematics teachers in Cross
River State: Teachers’ Perception and Readi-
ness. US-CHINA Education Review Jonrnal, 3:
162-171.

Ekwueme, C., Dorothy, C. Ezenwa-
Nebife. 2015. The Impact of Hands-on-
Approach on Student Academic Perfor-
mance in Basic Science and Mathematics.

Higher Education Studies, 5(6): 47-51

Hajia, M.U., Yagana, A.F., Hauwa,
M.A . (2018). Prediction of Academic Per-
formances in Biology Among Public Senior
Secondary School Students in Kwara state,

Nigeria. International Journal of Education and
Research, 6(12): 79-90.

Haury, D. L. Rillero, P. 2015. Perspectives
of hands-on science teaching from http://
www.ncrel.org/sdrs/areas/issues/content/

cntareas/science/eric/eric-toc.htm.Retrieved
January 2, 2015

Igboanugo, E. H. 2021. Form and function
in assessing science education. In Kulm G.
and Malcom, S. M. (Eds.) Science assess-
ment in the service of reform. Washington,
DC, American Association for the Advancement of
Science

Lorchugh, 2016. A look at Project AIMS.
School Science and Mathematics, 94(1): 11-
17

Manalanga, M. A. Awelani, O., 2019.
Teaching Methods for Business, Science,

J. Hum. Soc. Sci. Crtv. Arts 2025, 20: 103— 112

111



O. OJO AND M. AFUWAPE

Social Sciences And Technical Education.
Ibadan: Holyem Communication.

National Educational Research And De-
velopment Council. 2018. Federal Minis-
try of Education Teachers’ Handbook for
the 9-Year Basic Education Curticulum.

NERDC Priniting Press Lagos.

Ndirika, M. C. Ubani, C. C. 2017. Peer
tutoring teaching strategy and academic
achievement of secondary school biology
students in Umuahia Education Zone, Ni-
geria.  1OSR Journal of Research & Method in
Eduncation, 7(3): 72-78.

Obanya, P. 2018. Transformational Peda-
gogy in Higher Education. 26#h Convocation
Lecture of University of Calabar, Nigetia.

Obiageli, L.A., Alexander, O. O,
Loveth, M.E. 2020. Effect Of Hands-On
Minds-On Instructional Approach On Stu-
dents Achievement In Secondary School
Biology: Implication For Creativity And
Innovation. International Journal of Studies in
Eduncation, 16(1): 153-163.

Ogundola, C. M. 2021. Effects of Interac-
tion Pattern on Students’ Interest in Key-
boarding in Colleges of Education in South-
West, Nigeria. Ewuropean Journal of Education

and Pedagogy. 2 (1): 20-26.

Olarinoye, T. T. 2015. Comparative effects
of cooperative and guided discovery meth-
ods on secondary school students’ perfor-
mance in accounting in Plateau, Nigeria. Un-
published M.Ed Thesis, Ahmadu Bello Univer-
sity, Zaria).

Oludipe, D. I., Ojediran, I. A., Kareem,
A. O. 2020. Effect Of Hands-On/Minds-
On Activities On Junior Secondary School
Basic Science Students Learning Outcomes
In Ogun State, Nigeria. Fudma Jonrnal of Edu-
cational Foundations (FUJEF), 3(1): 52-67.

Tom-Jones, O. A. 2024. Influence of Psy-
chosocial Factors on Senior Secondary
School Students’ Learning Outcomes in the
Ecology Component of Biology in Ogun-
East Senatorial District, Nigeria. Unpublished
Ph.D Thesis  Olabisi Onabanjo University,
Ago-Iwoye, Ogun State, Nigeria.

Uche, A. A., Awujo T.D. 2019. Effects of
Biology Practical Activities on Students’ Pro-

cess Skills Acquisition in Minna, Niger State
Nigeria. JOSTMED, 7, (2): 118-126

WAEC Chief Examiner’s Reports. 2018.
Retrieved online from bttps/ | waeconline.org.ng/ e-
learning/ biology/ bio227 mk.hinil

(Manuscript received: 16th May, 2024, accepted:  30th March, 2025).

J. Hum. Soc. Sci. Crtv. Arts 2025, 20: 103— 112

112



