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Abstract

Tho study investigated the effects of constructivist classroom approach on students’

achlevemon! among Secondary School Biology students in llorin meltropolis of Kwara slalo.
The study adopled a pre-lest, post-lesl, non-randomized quas oxpcnmontal design. Tho
largot population comprised 11,465 Sonior Socondary two (SSlI) Biclogy students of
201772018 session in llorin motropalis. A total number of ono hundrod and sevenly-nine (179)
students from two co-educational schools was sampled for tho study. Ninely four (94)
students served as experimontal group whilo 85 served as Lhe control group. Ono research
instrument was used for tho study: Biology Achleverent Tost (BAT). The instrument was
validated by two Biology education experts from the Dopartmont of science oducalion Federal
University of Technology Minna, Niger slate. The BAT was pilol tested using the spiit half
method with similar samples within the population of study and tho reliabilily coolficient o/ 0.77
was obtalned using Person Product Momen! Corrolation Coefficient (PPMC). Two rpsoarch
questions were answered and two null hypothoses woro tested at 0.05 levels of significance

Analyses of data was carned oul using Analysis of Variance (ANOVA). The result oblained
showed that there was significant effoct of tho treatment on sludents' achievemont between
the experimental and control groups (F,, (1,177) = 153.22, p<0. 05). Gender had no significant
effect on students' achievement in the oxperimental group (F..(1, 92) = 0.174, p>0.03) Il was
recommended thal, Biology teachers should deploy the constructivist classroom approach in
teaching Biology concepls in order to enhance studenls'achievement.

Keywords: Constructivist classroom approach, Achievement, Gender, Ecology

Introduction
Constructivism Is a theory of learning based on the Idea that knowledge Is constructed by

students based on mental activity. Constructivism is founded on the premise that, by reflecting
on our prior experiences, we construct our own understanding of the world consciously live in.
Each student has capacity to generate their own "rules” and "mental models," which students
use to make sense of their experiences. Therefore, constructivism Is simply the process of
adjusting our mental models to accommodate new experiences (Jonassen & Land, 2012).
Constructivists are of the opinion that learners interpret new experiences in the light of the
already existing knowledge or experiences. The constructivist model therefore consists of
teaching methods that foster learner's active participation during teaching and learning
episode. Nwafor (2007) described constructivism as a theory that rests on the innate human
drive to make sense of the world.

Offorma (2009) posited that the learner should not be spoon fed, Instead, the learner should be
left to discover solutions by him/herself. He further asserts that the message becomes effective
when teaching rules and procedures involve active participation of learners which stimulates
their imagination, provoke and guide learners' thinking. Constructivism approach is a reaction
to didactic approaches such as behaviourism and programmed instruction, constructivism
states that learning is an active, contextualized process of constructing knowledge rather than
acquiring it. Knowledge Is constructed based on personal experiences and hypotheses of the
environment (Audrey, 2014).
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Constructivism approach

e elonalor Uaditjona||saa student-centered approach and & total shift from the teacher lead
class where classroom actjvi?iiz;oacn of teaching. The teacher is @ facllitator in 3 constructivists’
each other as well as the teachare organized so that students can Interact with and learn from
students work in mixed abllity er and the viorld around them. It is an arrangement in vihich
as a whole (Stavin, 2000), Theg roups and are rewarded on the basis of the success of the group
retaln It longer than when mzmdenm therefore are able to learn more of whatis taught and
Constructivists' learning has be same content Is presented in other instructional formats.

en found to | ' Hagen, 2000;
Paulson, 1999), Incr " mprove students’ performance (Hagen, ;
)i Increase students’ motivation (Paino, 2001), students' social skills and increase

students' satisf
among U\ems;sg: neit?,rd' 2001). Constructivists' strategy enables students to interact
Constructivism Is purel ange Ideas compete and make use of all the five senscs.
conventional method %’_hStudem_c, centered and 3 total departure (rom the teacher-centered
ideas, prepare an er{ , erefore, ,"_'5 very Important to allow students to reflect thelr own
stude'nts and meirtca‘é}:mmcm giving them a chance to discuss their learning with other
students, th chers (Sagam & Millar, 2006). Teachers must do more than just to teach
nts, they must direct students to have the ability to become increasingly self-dependent,
self-directed apd fiepend less on others. The main focus of the strategy is that by particpating
in constructlwsts style, students are able to learn concepts, processes and can present
fn;zlt”etga I'while working directly under the supervision of the classroom teacher w/ho is the

The teaching approach in the Blology lessons in secondary school classrooms S€ems boring
and uninteresting due to the abstract nature of the subject. This Is particulariy true when one
considers that the conventional method are predominantly In vogue. Notwithstanding the call
for the use of modern approach in the form of constructivist view, many teachers still use the
conventional approach. The question is: Can constructivist teaching model make 2 significant
difference In the achievement of secondary school Biology students? Moreover, as interest ina
subject has been identified as correlating positively with achievement in such a subject, can
constructivist teaching mode! produce a significance difference In academic achievement of

secondary school Blology students?

Academic achievement Is the degree of success attained by students after being exposed to
one form of learning or the other. Jimoh (2014) corroborated that academic achievement is the
level of success attained by student In school subjects. In other words, it is the degree of
success reached in some general or speclfic area of study. Academic achievement Is the
success achieved by students in some general or specific area of study or field work (Ezenwosu

& Nworgu, 2013; Enyl, 2014).

In the review of empirical studies on effectiveness of constructivist approach on students’
academic achievement, Oludipe (2012) evaluated the effectiveness of constructivist-based
teaching strategy on academic performance of smdeqts in Integrated science and found that
the approach enhance academic achievement. Duyileml and Bolajoko (2014) found that

trategles enhance students' achievement in biology in the area of

constructivists' learning 5
arthropods with male%tudents performing better than the female students. Uwalaka and
Offorma (2015) reported that constructivist teaching method had no influence on students’

listenin comprehension. Helen (2017) in another study Investigated
at;f:lee\;:ergén;:n;\.::gci?mg Iearnegrs with Constructivist-Based Instructional Model (CBIM) for
achlevement and self-concept in Biology in 3 Ie_amer-centergq Science classroom. Findings
from the study showed that learners taught with Constructivist-Based Instructional Model

entinthe researcher-made Biology Test than those taught using

! higher achlevem -
ffa%l. Sgnhaaldme%h od. The findings further revealed that constructivist model Is not gender
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selective. Esther and Nkoyo (2015) Indicated that there s no significant Inleracti:an bstwcﬁg
gender difference and treatment In terms of students’ understanding when taught v
constructivist approach.

Gender as a moderating variable will also be investigated In this research. Gender is ?m rangs
of physical, biological, mental and behavioural characteristics pertaining to mascu I 31
femininity and which also differentiate between, masculinity and femininity (Marte h'l)'
Researchers have different view on the Influence of gender on academic performancet,);; ile
some are of the opinion that gender has no Influence on academic performance, others I it
that gender influences academic performance. There Is need for comparison of gender Issues
In order to support or against propositions and assumptions on educational matters.

Parents, tcachers and stakeholders are Increasingly uncomfortable with persistent
underachicvement of students In blology and the need to cope with the demands of the
Industrial 21st century information sodiety. Nigeria needs citizens who are well Informed
scientifically to meet up the challenge of nation building. However, the approach used in
instruction (teaching methodology) by teachers has not been encouraging. This can be seen
from students' examination performances In both Internal and external examinations

Although, several studies have been carried out In order to find ways of Improving the teaching
and learning of Biology, yet, the Inadequacy of laboratories facilitates, - teaching materials,
inadequately trained teachers and poor instructional delivery approach have lmpactcd on the
educational enterprises resulting in persistent unsatisfactory performance in Senior Secondary
Certificate Examination (SSCE). In addition, the chief examiner in 2011 addressed the use of
actively student centered method of instruction such as collaborative constructivism teaching
method advocated by Nwachukwu and Nwosu (2010) in order to Improve students’ academic
performance in Biology. The Chief examiner of WAEC also reported in 2015 that performances
of Biology students were unsatisfactory and recommended that activity-based method of
instruction be used in teaching Biology. Therefore, this study was carried out to investigate the
effect of constructive classroom approach (collaborative constructivism) on the academic
achievement of students in Biology.

Research Questions

The following research questions were formulated to guide the study:

(i) What s the difference In achlevement of students taught Biology with constructivist
classroom approach and those taught with lecture method?

(i) Is there any difference in academic achievement of male and female students taught
Biology with constructivist classroom approach?

Research Hypotheses
The following null hypotheses were tested at 0.05 alpha level:
HO,: There is no significant difference in the academic achievement of students taught

Biology using constructivist classroom approach and those taught using lecture
method

HO,: There is no significant difference In the academic achievement of male and female
students taught Biology using constructivist classroom approach,

Methodology

The research design used is the quasi-experimental desi
experimental and control groups design. Fraenkel
experiment designs as designs that do not include the
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mate the causal impact of an intervention on its target population

SWdy used the constructivist classroom approach as an

eflect were odserved on two dependent vanabies, Academic

concept in Biology,

The total populati

of 2017/2p0 lpB :élaodﬂe;f‘sms ?S;compr'm 11,465 Senior Secondary two (S I1) Bialogy students

Nigeria. (Source: Kyare <O /70 all 73 senior secondary schools in lionn metropoys "
+ "Wara State MOE and Human Cultural Development December 2017). A

total sample of 171 students “cle
off i P Amic O NOre ¢ lected
from two senior secondary er":? Bio'ogy in 2017/2018 academic session were Seictlic

! i e |Ing
. vithin the population of study. A three-stage somp

;edc‘hor(\)\gu;\:sz;s'us;hed for the selection; Purpasive sampling techniques was used in celecting the
ed can';)nal \;, ? schools were purposively sampled based on research requirement (co-
uth £ o schools). In the second stage, simple random sampling technique (hat-drow
rcnoentrgl ;:t;i;)u;saedulo assign the selected schoo's into the two groups (experimental group &
sy, two Intact classes cach w v selected from all arms ol scnior

secondary school tw were randomly selecte

0 offering Biolog ' her have a
. 'ogy in already selected schoo's to enable researc ¢
representabive sample. o

The research Instruments used for the study is Blology Achievement Test (BAT). The BAT has
25 questions and the scores were converted to 100%. That Is, 4 marks for each question with
options A-D and students are expected to select one options (correct option). The Instrument
was designed (prepared) by the researcher and was guided by Essential Biology text book for
Senior Secondary by Michael (2017). The instruments were administered to the Experimental

and Control groups as pre-test. The test instruments were shuffled and administered as post-
test for the purpose of collecting achievement data.

The face, construct and content validity of the research instruments were established by two
specialists in the field of Biology education from the science education department of Federal
University of Technology, Minna, Niger State. Based on the feedback, required corrections were
effected on the organization of the activity plans, lesson plans and achievement tests. To
determine the reliability of the BAT, a pllot study was carried out with a similar group within the
population of the study. Split-half method was used. The instruments were shared Into groups.
That is odd and even based on their numbering before administration. The two groups were
then compared for reliabllity using Pearson Moment Correlation Coefficient (PMCC). Based on
this analysis, the reliability coefficient of 0.77 was obtained which was considered highly
reliable.

The study lasted for a period of six (6) weeks, within this period, treatment was carried out and
data were collected. Experimental group (Constructivist Classroom Approach) and control
group were pre-tested on ecology which Is the content scope for the study in order o ascertain
the level of equivalence of both groups before the commencement of the experiment,
treatment was administered In the second and third week followed by post-test in the sixth
week. For Control group (convectional teaching method), teaching also commenced in the
second week, by the end of third week, the teaching was concluded and post-test was given at
the beginning of the sixth week. The pre-test and post-test scripts were collected and marked,
the scores obtained from the students were subjected to data analysis.

The Constructivist Classroom Activity Plan (CCAP) was usgd for purpose of Instruction of
ecology concepts for the experimental group as Intervention (treatment). The class was

student-cantered and activity-based. After the Introduction, students were divided into three
groups with the topics divided as well as assigned to each group. Students were required to
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s and come up with presentations,

conduct a library research on topics given to their grou
dd ¢ P o J pme questions/problems. In other

formulate questions/problems, and procedures to test
words, the students were the sdentists In the classroom.
Each group made presentations on the toplcs glven to them while the researcher’s role was to
ensure students are guided, hence, correct wrong information and complete Incomplete
information on the topics presented. Questions were asked after each pr &sepmdon. Biology
teacher of the class assisted in monitoring students during the process while conventional
teaching method was used to teaching the control group ecological concepts which were
selected from the senlor secondary school two (SSII) Biology syllabus and scheme of viork.
Descriptive stalistics were used to answer the research questions raised, furthermore, thfz null
hypotheses raised were subjected to inferential statistics which Is Analysis of Variance
(ANOVA). Statistical Package for the Social Sciences (SPSS) was used to analyse the data and
decisions to reject or accept the P-value computation was set at 0.05.

Results
Research Question One: What is the difference in achlevement of students taught Biology

with constructivist classroom approach and those taught with lecture method?

Table 1: Pre-test and post-test mean (x) and standard deviation (SD) of
experimental and control groups

Group N Pre -test Post -test Y Gain X Diff
X SD X SD
Experimental 94 42.38 13.57 80.68 8.87 38.30
11.52

Control 85 43.01 13.74 69.79 1149 26.78

Table 1 reveals that both experimental and control groups recorded low scores at the pre-test
level, Experimental group had Mean (x) achievement score of 42.38 with Standard Deviation
(SD) of 13.57 while the control group had Mean (z) achievement score of 43.01with Standard
Deviation (SD) of 13.74. The table further revealed that students taught Biology using
constructivist classroom approach had Mean (i) achievement score of 80.68 with Standard
Deviation (SD) of 8.87 while the students taught Biology using lecture method recorded a
Mean (¢ ) achievement score of 69.79 with Standard Deviation (SD) of 11.49 at the post test
level. The table further shows that the experimental group recorded higher Mean (3) gain score
of 38.30 while the control group had 26.78. Students taught Biology using constructivist
classroom approach therefore performed better than their counterparts taught Biology using
lecture method with the Mean difference of 11.52.

Research Question Two: Is there any difference in academic achievement of male and
female students taught Biology with constructivist classroom approach?

Table 2: Mean () and Standard deviation (SD) of male and female students at
pre test and post test in the experimental group only

Group N Pre -test Post -test (¥) Gain (=) Diff
¥  sp SD
Male 49 4359 1347 8106 9.76 37.47
Female 45 4107 1371 8027 8.6 39.20 L7
PS1 186
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post- test levels Th:at: (¥) achievement score of male and fomale students ot grestisters
female students ble showrs that Male students had Mean (1) gan of 2747 vr e U7
T ene of 1 7 recordediMean (%) gain of 39.20 after post-test. There 15 o [Acarn ()
us|ng sty . J'b‘ltwccn l_hc aCh’C'vemen[ ocores of male and female audents ta _,’."T.Y Bwoiogy
Mean aChIQVl:icf:\lwstl lassroom approach, This Implies that there 15 1O much difference in

ent scores of et PalaRi . ctructivis! Cassroom

approach, Male and female students exposed to Consiruc:

Pre-test Analysis

Pre-test Analysis of scores obtained before treatment of the experimental and conlio! Grou2
with constructivist classroom approach and traditiona! method (lecture method) of instruction
on the concepts of Qco|og\/ in B'0,0g‘/. Anal'{‘;fs of variance (IANOVA) was used to eoraplish
whether there Is homogencity or not betwieen the comparism groups of the 5tudy.

Table 3: Analysis of variance (ANOVA) results of the pre-test scores
e
Source of Variation

Sumof square  df  Mean Square _f-value_p-value
Between groups 17.65 | 1765 095" 0759
Within Groups 32999.20 177 186,44
Total 33016.85 178 —

NS: Not significant at 0.05 level.

The result of table 3 on pre-test scores of experimental and control groups showed that
F,(1,177) = 0.95, P>0.05. There Is no significant difference between the 40 Groups.

Therefore, both the experimental and control groups are equal (homogenous) before they
were exposed to the teaching methods.

Testing of Hypotheses
Ho,: Thereis noslgnificant difference In achlevement of students tzught Biology using
constructivist classroom approach and those taught using lecture method

Table 4: Analysis of variance (ANOVA) result of post-test achievement scores on
experimental and control groups

Source of Variation Sum of square _ df Mean Square f-value  p-value
Between groups 15932.28 1 15932.28 153.22°  0.000
Within Groups 18404.61 177 103.98

Total 34336.89 178

*Significant at 0.05 level.

Table 4 shows the ANOVA comparison of post-test scores of experimentz! and control groups.
The table showed a significant difference In academic achievement of students taught Biclogy
using constructivist classroom approach and those taught with lecture method F_, (1,177) =
153.22, p< 0.05. The difference was In favour of experimental group, Therefore, the null
hypothesis was rejected which meant that there s significant difference between students that
recelved Instruction with constructivist approach and those that were taught with traditional
method. This implies that constructivist classroom approach improves students' achievement
in Biology.

Ho,: There is no significant difference In academic achievement of male and female
students taught Biology using constructivist classroom approach.

P8I 187
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scores of male
Table 5: Analysis of variance (ANOVA) of post-test achl.c\;etmc!:::smom iime
and female students exposed to the constructivis

um of )
Source of Variation :q::'are df Mean Square f-val::e g g;ﬂ?ue
Between groups 14.809 1 14.809 0.174 .
Within Groups 7813.616 92  84.931
Total 7828.426 93

NS: Not significant at 0.05 level.

Table 5 shows the ANOVA comparison of post test scores of male and female situdentsi exﬁ.osedt
to the constructivist classroom approach. The table revealed that there is noFs gln 9!(2:an_
difference between the male and female students of the experimental group only Fu(1, 92) =
0.174, p>0.05). The null hypothesis was therefore not rejected which meant that there was no
significant difference in their Biology achievement after been exposed to cqrjstructmst
classroom approach. This implies that constructivist classroom approach is gender friendly.

Discussion

The result from this finding showed that students taught Biology using constructivist classroom
approach achieved significantly better than the students taught using lecture method (F,,
(1,177) = 153.22, p< 0.05). By implication, constructivist classroom approach had a positive
effect on students taught ecology concepts in biology. This finding agrees with the findings of
Oludipo (2010), Duyilemi and Bolajoko (2014) and Helen (2017) who in their individual studies
discovered that students taught with constructivist approach performed better than those
taught with conventional approach. However, the finding of this study negates the findings of
Uvialaka and Offorma (2015) whose study showed that there is no significant difference in the

mean achievement scores of students taught listening comprehension using constructivist
method and those taught with the traditional method.

counterparts when exposed to constructivist learning approach,
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