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Abstract
This study examined the effect of Evacs Computer Simulation Models on attitude and
academic performance in Evolution concept among NCE II Students in North West, Nigeria.
The population of this study consists of all NCE II biology students in Federal Colleges of
Education of North West Zone of Nigeria, who registered for 2014/2015 session. There are
five Federal Colleges of Education in the zone. The total number of five hundred and thirty
(527) NCE II Biology students formed the population of this study. Two hundred and twenty-
three (223) students were sampled using random sampling techniques. Quasi-experimental
design involving Pretest, Posttest research design.using one experimental group and one
control group. A pretest was administered before the treatment to establish the equivalence
of the experimental and control groups. The subjects in the experimental group were taught
using EVACS simulation model while the control group were taught the same concept using
lecture method. The instruments for the study includes: Evolution Concept Performance Test
(ECPT) and Students’ Attitude Questionnaire (SAQ). The instruments used were validated
and the reliability coefficient  of r = 0.75 were obtained for ECPT and SAQ respectively.
Two research questions and two null hypotheses were tested at p≤ 0.05 level of significance.
The major findings from the study include the following: the attitudes of students in the
concept of evolution differ significantly when taught using EVACS  computer simulation
models compared to the students in the control group It was therefore concluded based on
the findings of this study that using EVACS  computer simulation models in evolution concept
has the potentials of enhancing NCE II biology student attitude  and academic performance,
It was recommended that teacher-trainers like the Colleges of Education and Universities
should incorporate computer simulation model strategies into their methodology curricular
at all levels as this will ensure the development of its knowledge in the teachers on training .
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Introduction
Evolution is a main branch of biology. According to Ayinde and Amao (2001) it is a

concept that is studied in biology at both secondary and tertiary levels of education in
Nigeria. Evolution as a concept in biology is considered abstract and difficult topic to learn
(NCE Minimum Standard, 2016). Evolution is also a course in biology in which theories are
the main products of scientific studies. Despite the fact that biological evolution is the central
organizing principle of modern biology its theories are still unacceptable (NAS
2008).Hokayem and Boujaoude (2008) observed that it is widely known that large numbers
of students in our biology classes are woefully unprepared to undertake the study of
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evolution. According to Greg (2007) the teaching and learning of evolution has faced
difficulties ranging from being abstract, pedagogical obstacles to social controversy (Araoye,
2013). Usman (2008) stated that many students are said to have wrong perceptions about
evolution concepts on the basis of how they were taught biology in schools. Usman (2008),
Kampourakis (2014) is of the view that one of the learner factors that affect meaningful
learning in biology generally is the wrong perception of evolution concepts held by the
students. Bernardo and Clores (2007); Ogonnaya (2011) and Kampourakis (2014) in their
separate studies opined biological science has more conflicts in the classroom with cultural
and religious believes especially evolution concepts than any other biology concepts. Bichi
(2002), Greg (2007), and Kampourakis (2014) in their separate studies, identified students’
difficulties in understanding evolution concepts. They concluded that students fail because of
teachers using ineffective teaching methods that cannot help overcome some
misunderstanding and boost their performance in evolution concept.
The performance of NCE II students in Bio 225 (2013-2016) is shown in Table 1.

Table1: Results of N.C.E II Students in BIO 225 Evolution

Year Total Number of

students sat for exam

Total Number

Passed

% Passed Total Number

Failed

% Failed

2013 422 185 43.83 237 56.16

2014 328 125 38.10 203 61.89

2015 527 218 41.36 307 58.25

2016 466 218 46.78 248 53.21

The word simulation comes from latin word similis’ meaning ‘like’ that is to act like
to resemble, to pretend to be, thus simulation method are activities or materials that represent
real life situations, past events or organization in such a way that students will learn and
understand more about them (Obeka (2009). Simulation also simplifies reality by omitting or
changing details. In this simplifies world, the students solve problems, learns procedures,
comes to understand the characteristics of phenomena and how to control them, or learn what
actions to take in different situation. Ibrahim and Riad (2012) posited that simulation strategy
can change the way students approach problems, also students find pleasure by making them
active in learning exercise. Simulations are tools that facilitate learning through
representation and practice in a repeatable, focused environment

The impact of science and technology on education cannot be over-emphasized. The
advent of information and technology especially the product aspect has influenced both the
content as well as methods of teaching. Most of the developed countries have exploited the
potentials of ICT (Information Communication Technology) to transform their educational
landscape at the tertiary, secondary and even primary school levels particularly the
instructional process (Wekesa, 2003) and (Olubola & Aladejana 2013). Computer simulation
is ICT based teaching and learning methods (Clark, Nelson, Sengupta& Angelo,2009).
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Computer simulations are techniques, which aim to provide the student with a highly
simplified reproduction of part of a real or imaginary world.  Simulation are considered one
of the most effective ways to promote deep conceptual understanding of the real world (Yuen
-kuang and Yu-wen, 2007). Integrating computers into the classroom will help to broaden
and deepen the students' knowledge as well as to expose students' difficulties in
conceptualization, and engage them actively in the learning process (kiboss, Ndirangu &
Wekesa, 2004). The study of Buckberry and Burke (2012) on improving the understanding of
undergraduate biology students with an active pedagogical approach showed that students’
learning and understanding of evolutionary theory improved throughout the course, it did not
alter the beliefs of students who commented both before and after the course that religious
theories provided adequate explanation for the diversity of life.

Computer simulation, representing a new trend in computer technology, has been
applied in many fields including military, medical schools, and educational institutions. Most
early research on computer simulations was on the effectiveness of computer simulations on
students’ learning (Akpan, 2002). Adebayo and Oladele (2016) reported that use of computer
simulation model in teaching would improve attitude, academic performance and retention in
the students, as well as encourage active participation of the learners. On the part of the
teacher, the use of computer simulation model in teaching enhances professional
development of teachers and promotes culture of learning .Olubola and Aladejana (2013)
worked on the effect of Simulation Games and Computer Assisted Instruction on academic
Performance in Primary Science, the findings showed that there is no significant difference in
the performance of pupils exposed to simulation games and computer assisted instruction.
The study concluded that simulation games could be very useful in improving teaching and
active learning or learning by doing especially when there are minimal facilities for
computer-assisted instruction. Duyilemi, Olagunju and Olumide, (2014), reported that use of
computer simulation model in teaching improved attitude, academic performance and
retention in the students, as well as encourage active participation of the learners.

Lecture method is considered teacher-centered method which emphasizes learning
through the teacher’s guidance at all times. Students are expected to listen to lectures and
learn from them. The teacher often talks at the students instead of encouraging them to
interact, ask questions, or make them understand the lesson thoroughly, (Adegoke, 2011 &
Umar, 2011). It does not promote insightful learning and long–term retention of some
abstract concepts in biology (Ahmed, 2008; Ahmed & Abimbola, 2011 and Umar, 2011).

"EVACS" is an acronym of a simulation model developed by the researcher. EVACS
was developed using evolution concepts in the curriculum of NCE biology. EVACS is an
acronym coined from evolution concept: (E) Evolution ;( E)  Evidences of organic evolution
(V) Variation (A) Adaptation (C) Competition and (S) Survival of the fittest. The Evacs
computer Simulation model used Microsoft word and macromedia flash and fireworks
program. It contained the content of Evolution concepts, which was installed on stand-alone
computer in computer laboratories of the sample schools. During the lesson, computer
displays simulation of evolution concept to the learners on each of the sub-units. Students jot
down notes on the processes and activities that happen at each stage of the concept. After
each unit/stage of the presentation, students were assessed using multiple-choice objective
questions to measure their comprehension.
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Attitude, which is an expression of likeness, plays a significant role in teaching and
learning subjects (Situ, 2008). Students’ attitude towards science subject is influenced by the
instructional strategies employed in the process of teaching (Timothy, 2005) and (Akinsola &
Animashun 2014). Farahanz (2011) reported that, many students developed negative attitudes
to science learning, probably due to the fact that teachers are unable to satisfy their aspiration
or goals.  Ahmad and Asghar (2011) and Duyilemi, Olagunju and Olumide (2014) reported
that there is positive correlation between attitudes and performance in the science subjects.

Adebayo and Oladele (2016) worked on effects of computer simulation instructional strategy
on biology students’ academic achievement in DNA replication and transcription and find
out that the computer simulation was effective in enhancing students’ achievement scores.

Statement of the Problem
The conventional teaching method is classroom-based and consists of lectures and

direct instructions conducted by the teacher which emphasizes learning through the teacher’s
guidance at all times. The teacher often talks at the students instead of encouraging them to
interact, ask questions, or make them understand the lesson thoroughly. The persistent use of
the conventional method makes students passive rather than active learners (Ahmed &
Abimbola, 2011). Poor performance of students in the biology subjects has been a subject of
concern to many stakeholders in education (Olatoye, 2008). Studies in biology  indicated that
many teachers prefer the lecture method of teaching and shy away from innovative methods
of  learning. It was in the light of this, that this paper investigated the effect of EVAC
simulation models on attitude and academic performance in evolution concept of biology
among NCE students in North West, Nigeria.

Research Questions
The study answered the following research questions: -

1. What is the effect of ‘‘EVACS’’ computer simulation models on students’ attitude
towards evolution concepts of Biology?

2. What is the difference in the mean academic performance scores of Biology students
taught evolution concepts using “EVACS” computer simulation models and those
taught with lecture method?

Null Hypotheses
The following null hypotheses were tested at p≤0.05 levels of significance.

H01:There is no significant difference between the mean attitude scores of NCE Biology
students exposed to evolution concepts using “EVACS” computer simulation models
and those taught using lecture methods.

HO2: There is no significant difference between the mean academic performance scores of
NCE Biology students taught evolution concepts using ''EVACS'' computer
simulation model and those taught the same concept using lecture method.

Methodology
Quasi-experimental design involving Pretest and Posttest, using experimental and

control group. The instruments for the study includes Evolution Concept Performance Test
(ECPT) which was used to determine the academic performance. Students’ Attitude
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Questionnaire (SAQ) which was used to measure the attitudinal level of the students.
Students Attitude Questionnaire (SAQ) were adapted from (Lawal, 2009). The both
instruments were developed  by the researcher.

The pretest   was administered using ECPT and SAQ instruments to Experimental
group and control group before treatment to establish equivalence in prior knowledge and
attitude of the two groups respectively . The treatment for the study in experimental group
was ‘'EVACS' computer simulation models and while the control group received lecture
method. This was followed by posttest after  three weeks of teaching to determine the
students’ academic performance and also to check if there are  any attitudinal change in
students taught evolution concepts .

The population of this study consists of all NCE II biology students in Federal
Colleges of Education of North West Zone of Nigeria, who registered for 2014/2016 session.
There were five Federal Colleges of Education in the zone. The total number of five hundred
and thirty (527) NCE II Biology students formed the population of this study. Two hundred
and twenty-three (223) students were sampled using random sampling techniques. The
sample was in line with the central limit theorem which stressed that adequate sample should
cover between 10 -15% of the total population Tuckman (1975)

Two hundred and twenty-three (223) students were sampled in line with the central
limit theorem where Tuckman (1975) opined that in research of this nature, adequate sample
should cover between 10 -15% of the total population. The Evolution Concept Performance
Test (ECPT)consisting of 40 multiple-choice questions and the Students’ Attitude
Questionnaire (SAQ) comprising of 20 items to reflect on the overall students’ attitude
questionnaire was based on 5- point Likert rating scale were used for data collection.

The rating of the 5-points Likert scale is as follows: Strongly Agreed (SA) 5, Agreed (A) 4
Undecided (UD) 3Disagree (D)2Strongly Disagree (SD) 1

The ECPT and SAQ were validated by three PhD holders with rank of Senior
lecturers in the Department of Science Education, Ahmadu Bello University, Zaria and a
reliability coefficient of 0.75 for both instruments were obtained signifying a high positive
correlation indicating that the instrument is reliable to test the study subject.  Descriptive
statistics of mean and standard deviation was used to answer the two research questions
while inferential statistics of Analysis of Variance (ANOVA) and Analysis of Covariance
(ANCOVA) was used to test the hypotheses at p≤ 0.05 level of significance.

Research Question 1: What is the effect of ‘‘EVACS’’ computer simulation models on
students’ attitude towards evolution concepts of Biology?

Table 1: Results for Mean, Standard Deviations and Mean Differences for
Students’ Attitude towards Evolution Concepts of Biology

Methods N X S.D Mean Difference

EVACS (Exp.) 120 75.44 9.74

17.72

Control 103 57.72 17.83
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Table 1 shows that the difference in the attitude scores for Experimental Group (EVACS)
The difference in attitude between Experimental Group and Control was (17.72) in favour of
Experimental Group. This implies that EVACS computer simulation models have positive
effect on students’ attitude towards evolution concepts in biology among NCE students in
North West Nigeria.This is an indication that group differences exist in the attitudes towards
evolution concept among students taught using the two teaching methods.

Research Question 2 What is the difference in the mean academic performance scores of
Biology students taught evolution concepts using “EVACS” computer simulation models and
those taught with lecture method?

To answer research question two, the scores collected were analyzed using descriptive
statistics as shown in Table 2.

Table 2: Comparison of Mean Scores of Pretest Posttest for EVACS and Control
Groups

Methods N Pretest
X

Posttest
X

S.D Mean Difference

EVACS 120 16.92 23.55 3.646
9.31

Control 103 10.66 14.24 3.339

Table 2 showed the mean scores of NCE II Biology Students in EVACS and Control Group.
The table revealed that the EVACS has the mean score (23.55) and the Control group has
mean score (14.24). The pretest mean difference between EVACS and Control is 6.26. It was
also observed in the table that the posttest mean difference between EVACS and Control is
9.31 which is very wide. This shows that difference exist in the performance of students
among the two teaching methods.

Research Hypothesis 1:There is no significant difference between the mean attitude scores
of NCE Biology students exposed to evolution concepts using “EVACS” computer
simulation models and those taught using lecture methods.

Table 3: Analysis of Variance of treatment on students’ attitude in Biology evolution
concepts using EVACS computer simulation models and those taught using
lecture methods

Attitude Sum of Squares df Mean Square F Sig.

Between Groups 24253.433 2 12126.717
Within Groups

48625.195 328 148.248
81.800 .000

Total
72878.628 330
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Table 3 revealed that the effect of treatment on students’ attitude in Biology evolution
concepts is statistically significant, F(2,328)  = 81.80, p < 0.05. The null hypothesis which
states that there is no significant difference in the attitude of NCE Biology students exposed
to evolution concepts using ''EVACS'', computer simulation models and those taught using
lecture method is therefore rejected. This implies that the attitudes of students in the concept
of evolution differ significantly. Scheffe’s post-hoc test was carried out in order to know the
difference in the different groups (Table 4.).

Table 4.:Scheffe’s Post-hoc Test for Students’ Attitude of the two groups (Expand Control)

(I)
Methods

(J) Methods Mean
Difference (I-
J)

Std. Error Sig. Remark

EVACS EVACS 1.512 1.615 .646 NS

Control 19.235* 1.677 .000 S

In Table 4, p values observed for EVACS were 0.646 which is greater than 0.05 level
of significance while the p-value observed for the conventional teaching method was 0.000
which is less than the alpha level of 0.05. The result indicates that there is statistically
significant effect of the treatments (EVACS) on the attitude of students. This implies that
there is a statistically significant difference between the attitudes of students in the
Experimental groups as compared to that in the control group. Therefore, the null hypothesis
is rejected as presented in Table: 4.

Null Hypothesis 2There is no significant difference between the mean academic
performance scores of NCE II Biology students taught evolution concepts using “EVACS”
computer simulation models and those taught the same concept using lecture method.

To test this hypothesis, the posttest means scores of the students were subjected to ANCOVA
statistical analysis. The results are shown in Table 5

Table 5: Summary of (ANCOVA) of Students’ academic Performance taught Evolution
Concepts (EVACS and Control)

Tests of Between-Subjects Effects
Dependent Variable: Post Test
Source Type III Sum

of Squares
Df Mean Square F Sig. Partial Eta Squared

Corrected Model 8862.254a 3 2954.085 527.974 .000 .829
Intercept 1312.282 1 1312.282 234.540 .000 .418
PreTest 3256.432 1 3256.432 582.012 .000 .640
Treatment 612.893 2 306.446 54.770 .000 .251
Error 1829.607 327 5.595
Total 119925.000 331
Corrected Total 10691.861 330
a. R Squared = .829 (Adjusted R Squared = .827)
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Table 5 shows the summary of Analysis of Covariance (ANCOVA) of students’
posttest performance scores in evolution concepts by treatment (EVACS and Control). The
table reveals that after adjusting for the covariance, (pre-test score in evolution concepts), the
effect of treatment on students’ performance in Biology evolution concepts is statistically
significant, F (2,327) = 54.770, p < 0.05. Consequently, the null Hypothesis which states that
there is no significant difference between the mean academic performance scores NCE II
Biology students taught evolution concepts using ''EVACS'' computer simulation models and
those taught the same concept using lecture method is therefore rejected.

Summary of Findings
There is a positive change in the attitude of   students taught evolution concept using EVACS
computer simulation models, which led to their high performance in the posttest compared to
their counterpart in the lecture method, which performed low.
Significant difference existed in academic performance among students taught evolution
concept using EVACS, computer simulation model and lecture method. This implies that
students performed better in Experimental group (EVACS group) than those in the Control
Group.

Discussion of Findings
The research question one was answered by testing the corresponding hypotheses.

Hypotheses one which states that there is no significant difference in the attitude of NCE II
Biology students exposed to evolution concepts using EVACS computer simulation models
and those taught using lecture methods.  The result revealed that the effect of treatment on
students’ attitude in evolution concepts is statistically significant (Table 1). The null
hypothesis which states that there is no significant difference in the attitude of NCE II
Biology students exposed to evolution concepts using ''EVACS'' computer simulation models
and those taught using lecture method is therefore rejected. This implies that the attitudes of
students in the concept of evolution differ significantly. The results agrees with the findings
of Akinsola and Animasahun (2007) they bworked on the effect of simulation-games
environment on students’ achievement and attitudes to mathematics in secondary school. The
finding reveals that students’ poor academic achievement in mathematics is partly due to the
method of teaching used.The findings revealed that, the use of simulation-games
environment led to improve achievement and positive attitude towards mathematics. The
study conclude that teachers’ use of stimulating teaching methods would go a long way in
sustaining and motivating students’ interest in learning. Duyilemi, Olagunju and Olumide
(2014) worked on the Effects of Computer Simulation Package; Gender and Parental
Education on Nigerian Secondary school students’ attitude towards biology and revealed that
there is significant main effect of treatment on students’ attitude. They concluded that, this
might be due to the effect of simulation package used in teaching that motivated students and
got them to take an active part in the learning process. It helps to develop creativity and
problem solving skills, identity and self-reliance in learners. The treatment had a significant
effect on students’ post-test attitude score, that is to say that the Student’s attitude towards
Biology was significantly improved with computer simulation package.

Research question two as shown in Table 2 was stated to identify the difference in the
mean academic performance of Biology students taught evolution concepts using “EVACS”



IJED Journals
International Journal of Education Development

ISSN: 1119-74-98 University of Uyo

Vol. 21(1)  2018 Page66

computer simulation models and those taught with lecture method.The research question two
was answered by testing the corresponding hypothesis.

The result of testing null hypotheses two showed a statistically significant difference as
shown in Table 5. Consequently, the null Hypothesis which states that there is no significant
difference between the mean academic performance score of NCE II Biology students taught
evolution concepts using “EVACS” computer simulation models and those taught the same
concept using lecture method is therefore rejected. Actually, null hypothesis two (H02)
confirms the practical significance of answer to research question two.

The experimental group achieved significantly higher than the control group in the
posttest scores (Table 4). The significant difference in favour of the experimental groups
“EVACS computer simulation models   suggests a greater effectiveness of the teaching
method which was used to teach the experimental group over the lecture method which was
used for the control group.

This might be due to change in mode of instructions that is from teacher-centered (i.e.
lecture method) to students-centered (i.e. activity oriented). Secondly, the students were able
to interact with one another within the group and the computer simulation models helped
them to understand evolution concepts better because they were able to interact and visualize
the model involved. This means that students who have been exposed to “EVACS” computer
simulation models teaching strategies have gained more mean scores and having the mean
difference of 23.55 (EVACS) while the control group have the least mean scores of 14.24.
Since the experimental groups performed significantly better, it implies that using computer
simulation model improved their performance.

The results was in agreement with the findings of Duyilemi,OlagunjuandOlumide
(2014)who reported that use of computer simulation model in teaching improved academic
performance in the students, as well as encourage active participation of the learners.
Gambari, Yaki and Olowe (2013) also revealed that there was significant difference in the
mean performance scores of students in experimental groups and control group. and
concluded that the use of the computer simulation package was more effective than the
biology instructional model and conventional method of teaching. The finding of this study is
also in line with the finding of Tavasuria and Zurida (2013). They reported that realistic
simulation is most effective teaching method in cell division topic than non-realistic
simulation. It enhances students understanding and achievement in biology subjects.

The findings from this study therefore indicated that teaching with computer simulation
model can enhance attitude and academic performance of evolution concepts among NCE II
biology students.

Conclusion
Based on the finding of the study, the researcher concludes that:

EVACS computer simulation models in evolution concept has the potentials of enhancing
NCE II biology students’ attitude and academic performance.
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Recommendations
Teacher-trainers like the Colleges of Education and Universities should incorporate
computer simulation model strategies into their methodology curricular at all levels.
This will ensure the development of its knowledge in the teachers on training.
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