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Abstract

The study investigated the effects of context and inquiry-based instructional approaches on students’
achievement in Biology in Niger State, Nigeria. The research adopted a quasi-experimental design
involving a pretest, posttest, non-equivalent, non-randomized experimental control group design. The
population of the study was 57,947 Senior Secondary School two (SSII) students. The sample for the
research study comprised 225 male and 187 females making a total of 412 students drawn from nine co-
educational senior secondary schools selected randomly through a stratified sampling technique. The
instruments for the study are Treatment Instruments and Test Instruments. The treatment instruments are a
Context-based instructional approach and an Inquiry-based instructional approach while the Test
Instrument is the Ecology Achievement Test (ECOLAT). The ECOLAT contains 50 items and was used as
a pretest to determine the students' entry behavior and a post-test to determine the student's achievement.
The Instruments were subjected to face and content validation by 3 experts. ECOLAT was pilot-tested and
reliability coefficient of r = 0.79 was obtained. Experimental groups one and two were exposed to context
and inquiry-based teaching approaches respectively and control group was exposed to traditional teaching
methods. Mean and Standard deviation was used to answer the research questions while ANCOVA and
MANCOVA were used (o analyze the research hypotheses. The results revealed that the two experimental
methods were very effective in enhancing the academic achievement of biology students in Ecology
concepts better than the traditional method. The study also found out that the multivariate effect of gender
was not statistically significant on the combined pretest and posttest test mean scores of students taught
Ecological Concepts with the two experimental methods. Conclusion was established that context and
inquiry based instructional approaches were very effective in enhancing the academic achievement and
they are gender friendly in ecology concepts among senior secondary school biology students of Niger State
The study recommended among others that Science teachers should incorporate the idea of using Context
and Inquiry based instructional approaches in teaching science subjects in secondary schools to enhance
students’ achievement. Also, since the two experimental methods are gender friendly, they were
recommended to be used as means of disseminating instructions in secondary schools in order to reduce
the gap in the performance of male and female students.

Keywords: Context-based approach, Inquiry-based approach, Achievement and Gender

Introduction

The importance of good teaching methods in the teaching-learning process cannot be over-emphasized. It
is obvious that if teaching processes are to be productive, an active teaching method that allows learners’
participation in the learning process must be encouraged in our classrooms. Many teaching approaches have
facilitated improvement in teaching and learning processes, some of the known approaches such as the field
trip, lecture method, concept mapping, game method, discussion method, role-playing, cooperative
learning, and many more have produced different results when used in classroom instruction in formal
school systems. The need to adopt newer techniques to stimulate constructive social activities within and

outside the formal education system cannot be over-emphasized and this could be successfully done through
science.

Fhe emphasis placed on science and its essential role in national development made it relevant and
practically necessary for it to be taught in an organised and well-structured pattern that involves activities

621 |Page



O Bttt Tanbnss ; ; :
9" Hybrid International Conference of School of Science and Technology Education (SSTE)

.tor both tcugh.c?‘s ;m\d students (CAIE, 2019). This is because when science is delivered usin thods th
mvol\"c (%Cll\'lllk‘h‘ for both students and teachers, teaching becomes cffcc:tivc lcarnin" égeggin 0
me;mm‘glulj and these, i141 turn, bring positive development to the educational systém. Knov%/ledge o::cirggcrz
:l?;;blcs \lc:.n ners to acquire .te‘ch'mcal know-how in solving problems in an ever-changing society (Lee et al.
;0_.0)' l‘\uthcrmor.c. sc1.cntmc ideas make students independent and thus task themselves to cope‘ with thei;
cn.\iu'um}\‘cm“ m.alung llfel easier. The economic and political strength of a country is always assessed in
gelmﬁ of its f\?'hlevement in ;cience apd technology. This is why the National Policy on Education (FRN,
,QM) cmphagsed. the provision of science education at all levels of education in Nigeria. The policymakers
of edu.callon in Nigeria believe that the provision of science education at all levels of education in Nigeria
could improve the economic and political strength of the country.

The significance of Biology cannot be over-emphasized as it is important in food production, hybridization,
cross-breeding, in-vitro fertilisation, blood transfusion, marriage counseling, pest control, development of
early maturing of plants and animals (Inyang, 2021). All these aspects of life mentioned above and many
more are very important for the effective living of the human race on this earth and they can never be
studied without the knowledge of Biology. A very important topic in biology is Ecology which is a practical
science that involves finding out how living organisms depend on themselves and their non-living
environment for their survival, measuring factors affecting the environment, and studying the distribution
of living organisms (Sarojini, 2010). For this important concept in biology to be taught properly in
secondary schools, the need to use active-learning instruction among students is inevitable.

Studies have shown that active-learning instruction among students can be highly effective in facilitating

the development of conceptual understanding and scientific thinking skills (Peters et al., 2020; Freeman ez
al., 2014). Based on the report by the above researchers, it is believed that active learning processes such
as context-based and inquiry-based instructional strategies could be effective methods of teaching biology
and could be a priority at all levels of our secondary education system, hence the need for examining them

in this study.

The context-based approach is described as the starting point for developing scientific ideas in science
teaching. In this approach, real-life contexts are used to introduce concepts into the classroom to improve
Jearning and application of knowledge (Gercek & Ozgur, 2015). It is the use of real-life and fictitious

fteaching to learn through the actual practical experience with a subject rather

examples in an environment o
than just its mere theoretical parts (Grospietsch & Mayer, 2018). Practical learning experience could make
learning more permanent and retained because of the adage that says ‘seeing is better than hearing’.

Furthermore, the context-based learning strategy is student-centered, giving students a more active and self-
steering role, thereby making students to be actively aware and involved in all activities going on in the
class and not allowing the class activities to be dominated by the class teacher (Susanne, 2016).

al Strategy is a style or method of teaching where the learner seeks to discover
and create answers to recognised problems through the procedure of doing a diligent search (Shaibu, 2017).
Diligent search is a process of seeking the truth or a query into an idea that is not known previously. The
search shed light extensively on the unknown. Inquiry-based teaching strategy has developed independent
and critical thinking skills, positive attitudes and curiosity toward science, and increased achievement in
biological content (Franklin, 2015). The development of independent and critical thinking skills, positive
attitudes. and curiosity toward science by Biology students may go a long way in solving the problem of
underperformance in biology. Furthermore, Marcus (2017) describes an inquiry-based teaching strategy as
a learning and teaching method that prioritizes student questions, ideas, and analyses. When students’
questions, ideas, and analysis are prioritized in a teaching and learning situation, it becomes a student-
centred teaching method, making learning more interesting, meaningful, and permanent. According to
Marcus (2017), inquiry-based learning focuses on investigating an open question or problem from the

Inquiry-based Instruction
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student's point (‘\1‘ view. Here students must use evidence-based reasoning and creative problem-solving to
reach a conclusion. which they must defend or present in order to improve students’ achievement in biologgy.
Achiey cn.\cm 18 also known as a learning outcome. The learning outcome is the knowledge we acquire from
the teaching process. It is the extent a student has attained in their academic work at any level of education
(Bajon, 2015). The author, Bajon (2015) further defined achievement as the act of successful performance
and .;\lso an act of achieving a result gained by efforts, the quantity and quality of a student's work.
Achievement is when a student shows a positive performance in his/her study, this positive performance
usually gives the teacher feedback that he/she has done a great job in his/her teaching. Therefore,

achievement may be defined as the act of achieving or successful performance (Anra & Yamin, 2017). The
academic achievement of the student is the ability of the student to study and remember facts and being
able to communicate his knowledge either practically, orally or in written form in an examination condition
(Peter et al., 2014). This can be achieved by using appropriate methods of instruction that are gender
friendly.

Gender is one factor that is very important in the relationship between instructional strategy and cognitive
achievement. Gender issues have been related to student's achievement in academic tasks in several studies
but without any definite conclusion (Ekineh & Adolphus, 2019). Some literary works have revealed that
there is no significant difference in the academic achievement of both male and female students (Le e al.,
2019 & Ikechukwu, 2022). Others discovered that females performed better than their male counterparts in

their studies (Vooren et al., 2022) while Ibrahim (2016) discovered in his research work that males
performed better than females academically.

Statement of the Research Problem

The problem of underachievement by students in Biology may be due to the nature and type of instructional
strategies adopted by Biology teachers, which is mostly lecture methods. Different kinds of Instructional
strategies have been used by teachers in teaching biology and it’s still facing the problem of poor
performance over the years. The Chief examiner reports in WAEC 2016, 2017 & 2018 stated that students’
performance in some concepts of ecology such as adaptation in organisms, ecosystem, association in
organisms, soil organisms, and pollution has been unsatisfactory. Poor performance of students in Biology
in five years WAEC report of Niger State between 2017 and 2021 is not a good one as well. Hence, it is

necessary to look into current methods of teaching science to get suitable approaches that would lead to

effective teaching and learning of ecology and biology in general that will in turn improve the biology

performance of Senior Secondary School Students in Niger State. Based on the reasons above, this study

focused on “context and inquiry-based instructional approaches on secondary school students’ achievement
in biology in Niger state, Nigeria”.

Aim and Objectives of the Study
The aim of this research is to determine the effects of the context-based and inquiry-based instructional

approaches on students’ achievement in Biology in Niger State.

Therefore, the study strived to achieve the following:
i

Examine the effect of context and inquiry-based instructional approaches on achievement in
ecological concepts among senior secondary school students in Niger State.
Find out the effect of Context and Inquiry-based instructional approaches on the achievement of
male and female students taught Ecological concepts in senior secondary schools in Niger State.
Research Questions
The following research questions were raised:

I What are the effects of Context and Inquiry-based instructional approaches on secondary
school students” achievement in Ecological concepts in Niger State?
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What is the eff: 16!

at1s ect of Context : . ;
of male and female stuzl‘;:lttztt aﬂdllngulrl%based e
A : S taught Ecological concents in ceniar ;
State? & gical concepts in senior secondary schools in Niger

I

Hypotheses
The following null hypotheses were formulated and tested at a 0.05 level of significance.

B There is ioni : - .
1 1s no significant difference in the achievement scores of students taught ecological concepts

using ¢ o : :
n?éltlhgoéontext and inquiry-based instructional approaches and those taught with the traditional

HO.: 1'here 1S nor si.gniﬁcant difference in the mean achievement scores of male and female students
taught Ecological Concepts with Context and Inquiry-based instructional approaches.
Methodology

The research adopted a quasi-experimental research design which was a pretest, posttest, non-equivalent,
non-randomised experimental control group design. The population of the study comprises 57,947 Senior
Secondary School two (SSII) students, which comprises 32,029 males and 25,917 females spread across
Senior Secondary Schools in Niger State. The sample for this research study comprised 225 males and 187
females making a total of 412 students and they were drawn from nine co-educational senior secondary
schools selected randomly through a stratified sampling technique from the three (3) senatorial zones of the
state (zones A, B & C). The Treatment instruments for the study are Context and Inquiry-Based
Instructional Approaches. The Test Instrument for the study is the Ecology Achievement Test (ECOLAT)
which contains 50 multiple-choice questions with four options (A-D) in which only one of the options 1S
correct. ECOLAT was used at the pretest to determine the students' entry behaviour and also at the post-
test to determine the student's achievement. The Instruments were subjected to face and content validation
by 3 experts. The two experimental groups and control group were all given a pretest before the treatment.
Experimental group one was exposed to a context-based teaching approach, experimental group two was
exposed to an inquiry-based teaching approach while control group was exposed to traditional teaching
methods as treatments. The treatment was administered on the groups for six weeks while the posttest was
conducted on the groups after treatment. Mean and Standard deviation was used to answer the research

questions while ANCOVA and MANCOVA was used to analyze the research hypotheses.

Results
Research Question One: What are the effects of Context and Inquiry-based instructional approaches and

traditional methods on secondary school students” achievement in Ecological concepts in Niger State?

Table 1: Mean and Standard Deviation of Pretest and Posttest Scores of Context-Based Instructional
Approach, Inquiry-Based Instructional Approach and Traditional Method on Secondary
School Students’ Achievement in Ecological Concepts.

Group N Pretest Posttest Mean Gain Mean
A Difference
& SD X SD
Context-Based 152 PAOSEEES O 74.18 10.29 49.23
B s 22 e8] 25 a6 6.5
Traditional 107 24.95 5.193 43.88 9.79 18.93 2394
Method

Table | shows the mean and standard deviation of achievement scores of the two experimental groups and
the control group in the pretest and posttest. The result revealed that the mean and standard deviation scores
of the pretest and posttest of experimental group one, context-based are X =24.95,SD=5.19 and X =74.18,
SD = 10.29 respectively. This gives a mean gain of 49.23. The table also shows the mean and standard
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devmu;m xlﬂ H']]‘C] prctfsl and posttest of the Inquiry-based as X = 25.63, SD = 7.22 and X =68.27. SD 12.15
respectively. This also gives a mean gain score of 42. he other han b :
dev(;auon of the pretest and posttest of tl%e Traditional metitdg?e t)l_;@: (;TBTS hggl; ?1169 r;rfc? I;? a—I11d3 ztg ng?)rii
2%1;‘1]1;’3:?1@1?1?@411)3 2[7)116 results revealed that ex'perimental group one, and two and the control groxx;;, had

¢ %< of 49.23, 42.64, and 18.93 respectively with a mean difference of 6.59 between experimental
groups 1a3nd Za n}ean difference of 23.71 between experimental group 2 and the traditional method and
mean‘dHMence~ of 30.30 between experimental group 1 and traditional method. Therefore, both Context-
I?asetl and Inquiry-Based instructional strategies improve the achievement of biology students in Ecology
tgr better than the traditional method while the experimental group one which is Context-Based has the
highest mean gain.

Resear;h Questim} Two: What are the effects of Context and Inquiry-based instructional approaches on
thg achievement of male and female students taught Ecological concepts in senior secondary schools in
Niger State?

Table 2: Mean and Standard Deviation of Pretest and Posttest Achievement Scores of Male and
 Female Experimental Groups Context-based and Inquiry-based

Group it N Pretest Posttest Mean Gain
X SD X SD

Context-based Male 77 26.36 T2 74.52 10.49 48.16

Female 75 26.59 7.26 73.84 10.14 47.25

Male 72 2238l 5.08 69.25 12.10 46.94

Inquiry-based
Female 81 0208 4.82 67.41 221 45.19

andard deviation of the pretest and posttest achievement scores of male and

Table 2 shows the mean and st
d and Inquiry-based). From the result, it can be seen

female of the two experimental groups (Context-base
that mean score of the pretest and posttest score of male in context-based group are X =26.36,SD=17.12
and X = 74.52. SD = 10.49 respectively. The mean gain is 48.16. Similarly, the mean and standard deviation
of pretest and posttest score of female in context-based are X = 26.59, SD = 7.26 and X =73.84,SD=10.14
respectively, the mean gain for the female here is 47.25. The male has slightly more gain score than the
female. From the table also, the mean and standard deviation of the pretest and posttest scores of male in
experimental group two( Inquiry-Based) can be seen that mean score of the pretest and posttest score of the
male are X = 22.31, SD = 5.08 and X = 69.25, SD = 12.10 respectively. The mean gain for the male here is
46.94. Also, the mean and standard deviation of pretest and posttest score of female in inquiry-based are X

=222.SD=4.82 and X=6741,SD=12.21 and the mean gain is 45.19.

esis One: There is no significant difference in the achievement scores of students taught Ecological

Hypoth
s using Context and Inquiry-based instructional approaches and those taught with the traditional

Concept
method.
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Table 3a: A‘N(.,()'\ A Analysis (.)f achievement scores of students taught Ecological Concepts using
~ Context-based, Inquiry-based and traditional methods.

i —————
S

Type L1 Sum of

S ~Squares Df Mean Square Sig.
Corrected Model 69321.831° 3 BI0T 27T o IR IE 000
Intercept 56401216 1 56401.216 558.735 .000
11Rh1 1? I _7445.392 | 7445.392 8% .000
L?ROL) I 59915.282 2 29957.641 296.773 .000
Error 41185.341 408 100.944

Total 1804337.000 412

Corrected Total 110507.172 411

Table 3a shows the ANCOVA comparison of Posttest Scores of the experimental groups (Context and
Inquiry based instructional approaches) and traditional method. An examination of table shows F (2, 408)
=296.773, p < 0.05, the results of the analysis indicate that hypothesis one was rejected on the basis that
the main cffect (treatment) was significant. The results revealed that the Context-based instructional
approach, Inquiry-based instructional approach and traditional method produced a si gnificant effect on the

posttest achicvement scores of students when covariate effect (pretest) was controlled. The result indicates
that the treatments used, which are Context and Inquiry based instructional approaches and traditional
method accounted for the difference in the posttest achievement SCOIes of the students. This implies that a
statistical significant difference exists among the three groups. Since it was established that there was a
significant difference in the post-test scores of the groups, Sidak post-hoc test analysis was done to identify
the direction of the difference among the treatment groups as shown in Table 3b.

Table 3b: Sidak Post-hoc Analyses of the Groups Mean Scores Context-based, Inquiry-based

l__ﬁﬂiggstructional approaches and traditional method
959, Confidence Interval for
Difference®
Mean Std. Upper
Q) GB_QLJ}_{_»_Q)_QI__{QQR_ Difference (I-J) Error  Sig.’ Lower Bound Bound
Tradition  Context- 2 5T
ed Rl -29.875 1.269 .000 23201728 =2.6:885
Inquiry- .
e -23.968 1.267 .000 27.006 -20.930
Context- Tradition X
P e 29.875 1.269 .000 26.833 32917
Inquiry- .
baksed 59007 LS .000 3.148 8.666
Inquiry- Tradition .
B - 23.968 1.267 .000 20.930 27.006
Context- %
Based -5.907 W(SI .000 -8.666 -3.148

?r:ii;;*:(og(:::lh(o;1?[11(1(11){?S cjg Table 3.b indicated that the obs§rveFi significant difference between traditional
ket W,I.m ; ‘,mi’;ﬁ: ; mts(t)rgc%‘tllonal gpproaches group is with the mean difference of 29.87, P-value of
AL l')u\;/c.uz: 11"1({‘1((1]]0:'1] ; .t] e\gel in favopr Qt the context based group. There was also a significant
i ;vm '11;0 Sn:)c }t(_xn anc’l inquiry instructional apprq'flch, the mean difference is 23.96, P-
Ao Si.m‘il;u-l %;:érlfdnrtft 005 !evels. .ljpe mean difference here is in favour of inquiry-
i e e t>l/1’- uc was f})sixgmhcant dxtterence between context-based and inquiry-based

e mean difference of 5.90, p=0.00, the mean difference is in favour of the
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context-based group. Therefore, context-based and inquiry-based groups did better than the traditional
method, however, the group that contributed most to making it significant was found to be context-based
group. because of its highest mean differences of 29.87 when compared with other groups. There was
significant difference between the 3 groups, therefore, hypothesis one is rejected.

Hypothesis Two: There is no significant difference in the mean achievement scores of male and female
students taught Ecological Concepts with Context and Inquiry-based instructional approaches.

Table 4: IYIANQOVA Analysis of mean achievement scores of male and female students taught
Ecological Concepts with Context and Inquiry-based instructional approaches.

et Value B Hypothesis Df  Error Df  Sig
GENDER of Pillai's Trace 7B F G370 2.000 145.000 .189
Achievement Wilks' Lambda b

it . 977 1687 2.000 145.000 .189
gender Inquiry Hotelling's Trace w3 e 2.000 145.000 .189
based Roy's Largest Root 023  1.687° 2.000 145.000 .189

Table 4 shows the Multivariate effect gender on pretest and posttest mean scores of male and female
students taught Ecological Concepts with Context and Inquiry-based instructional approaches; Pretest as
Covariate. The table reveals that when dependent variables (pretest and posttest score) were combined and
pretest controlled, there was no significant difference in the mean achievement scores of male and female
students taught Ecological Concepts with Context and Inquiry-based instructional approaches. F (2, 145) =
0.97, p>0.05, Wilkis” A= 1.687. The results of the analysis indicate that hypothesis two should be accepted
on the basis that the multivariate effect of gender was not statistically significant on the combined pretest
and posttest test mean scores of students taught Ecological Concepts with Context and Inquiry-based
instructional approaches. There was no significant difference in the mean achievement scores of male and

female students taught Ecological Concepts with Context and Inquiry based instructional approaches. Base
on this, hypothesis two is retained.

Discussion of Findings

This study showed that there was significant difference in the achievement scores of students taught
Ecological Concepts using Context and Inquiry based instructional approaches and those taught with the
traditional method in favour of the two experimental groups . This is in support of the findings of Fikadu
and Shimeles (2019) who investigated the effect of context-based instructional approaches on students'
problem-solving skills using a quasi-experimental design. The study found that context-based instructional
approaches are relatively better than traditional instruction in enhancing students' problem-solving skills.
This study is also in support of the study of Esra and Figen (2015) who studied the effect of a "context-
based learning approach" towards students' biology success and attitudes on biology courses where the
result of the analysis shows that there is a meaningful difference between the context-based learning
approach and traditional learning on students' success and attitudes towards biology in favour of context
based group. The findings of this study also aligned with the study of Mwenda and Ndayambaje (2021)
who examine the effect of inquiry-based teaching method on secondary students’ academic achievement in
Biology and the ﬂnqings of the study showed that the use of inquiry-based teaching had a significant effect
on the s:tudents' achievement in Biology. The findings of this study is also in agreement with the study of
Sﬁxfuﬁ(ﬁ ls)ezvcilnod qe:(al;::sg] tS?Ole(ffects oft ccci)ncel?t mzppir}g an@ inquiry l.nethod in teaching difficult
Al a(séniﬁcam diffe%zn?; sbgtve;relts academic achievement in Delta State. The result of

en the performance of students exposed to the two

cxpcrimc_nlal groups (Concept-Mapping and inquiry methods) and the control group (lecture method) in
favour of the experimental groups.
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This study showed that there was no significant difference in the mean
.female students taught Ecological Concepts with Context and Inquiry-b
IS 10 support of the study of Aransi (2018) w
students’

achievement scores of male and

ased instructional approaches, This
ho examined the impact of age and gender on High School
: academic performance in Economics and the findings indicated that t
influence of gender on the academic performance in Economics. It is also in line
(201@) who examined the influence of gender on Junior Second
B.asyc Science using Co-operative Teaching Strategy,
nglmﬂcant difference in the academic achieveme

elay

1€re was no interactive
with the study of Oludipe
ary Students' Academic Achievement in
findings of the study revealed that there was no
nt of male and female students in the pretest, post-test and
ed post-test levels. This result also supported the study of Nkok and Anietie (2022) who conducted a
study on th.e mtera.ction effect of gender on teaching methods and the result revealed that teaching method
by gend?r interaction is not significant. On the other hand the finding of this study is not in support of the
study oi; Vooren et al., 2022 who compared success of female students to their male counterparts in the
STEM fields, an empirical analysis from enrollment until graduation using longitudinal register data and
dlscpvered that females performed better than their male counterparts in their studies. Also, this study is
not in support of Ibrahim (2016) work on the Effects of computer assisted instruction with animation and
concept mapping on achievement and retention of secondary school Biology students who discovered in
his research work that males performed better than the female academically.

Conclusions

The study investigated Context and Inquiry Based Instructional Approaches on Secondary School

Students® Achievement in Biology in Niger State, Nigeria”. From the findings of the study and discussions
that followed, the following conclusions were made:

Context and Inquiry based instructional approaches were very effective in enhancing the academic
achievement in Ecology concepts among senior secondary school biology students of Niger State, probably
because the two methods were active methods of teaching that allowed the students to be actively involved
in the teaching learning method.

Based on the findings of this research, it was found also that gender does not have any influence on the
achievement of both male and female biology students taught Ecology concepts with context and Inquiry-
based instructional approaches, indicating that the two experimental methods are gender friendly.

Recommendations
Based on the findings of this study, the following recommendations were raised:
1) Science teachers should incorporate the idea of using Context and Inquiry-based instructional
: approaches in teaching science subjects in secondary schools since the study has shown that the
students taught with the two experimental methods perform far better in achievement than those
taught with the traditional method.

2) The two experimental methods are gender friendly, it is therefore recommended to be used as
means of disseminating instructions in secondary schools to reduce the gap in the performance of
male and female students.

3) Government and stakeholders of education at all levels should provide adequate funds to purchase
instructional materials and for easy movement needed in this teaching method since it involves
teaching students with real life situations.
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