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OPERATIONAL DEFINITION OF TERMS

Attitude: A predisposition or a tendency to respond positively or negatively towards a
certain idea, object, person, or situation. Attitude influences an
individual'schoice of action, and responses to challenges, incentives, and
rewards (together calledstimuli).

Computer Simulation: A computer simulation is asimulation, run on a single

computer, or a network of computers, to reproduce behavior of a system.
Simulations are tools that facilitate learning through representation and

practice in a repeatable, focused environment

Cooperative Learning: Is an instructional strategy which organizes students in small

Evolution:

Models:

groups so that they can work together to maximize their own and each other
is learning.

Evolution is “descent with modification” Evolution has been described as a
central idea in understanding biology, accounting for fundamental issues
about how organisms came to their present form, explaining relatedness
among different species, as well as how certain traits are passed down and
accumulated over many generations

Models are aspects of media for educational teaching and include concreted
objects through which realities can be represented, communicated and

appreciated in educational instruction.
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ABSTRACT

This study investigated the efficacy of EVACS and EVOLVE Computer Simulation
Models on Attitude, Retention and Performance in Evolution concept among NCE I
Students in North West, Nigeria. The study adopted quasi-experimental design involving
Pretest, Posttest and Postposttest using two experimental groups 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 groups were taught
using EVACS and EVOLVE simulation model, while the control group subjects were
exposed to the lecture method for a period of six weeks. The topic taught were evolution
concepts. Evolution Concept Performance Test (ECPT) andStudents’ Attitude
Questionnaire (SAQ) were developed and administered to 331 NCEII of Biology in the
selected Federal Colleges of Education. A samplesize of 148 male and 183 female students.
The instrument used was validated and the reliability coefficient of (ECPT) was
established at r = 75. To achieve this, four objectives, four research questions and four
null hypotheses were tested at p< 0.05. The major findings from the study include the
following: There is significant difference between the mean academic performance score of
NCE II Biology students taught evolution concepts using "EVACS" and ‘““EVOLVE”’
computer simulation models and those taught the same concept using lecture method in
favour of the experimental groups. There is significant difference in the retention ability of
NCE Il Biology students exposed to evolution concepts using "EVACS", "EVOLVE"
computer simulation models and those exposed to the same concept using lecture method.
Based on the findings it was concluded that NCE Il biology students learn evolution
concepts better when taught using EVACS and EVOLVE computer simulation models; and
that EVACS and EVOLVE computer simulation models can enhance attitude, retention
and academic performance. It was therefore recommended that EVACS andEVOLVE
computer simulation models, should be used by biology teachers in teaching as the models
have the ability toshift learning from teacher centered to student centered.

XVi



CHAPTER ONE
THE PROBLEM

1.1 Introduction

Biology is a natural science that deals with the living world: How the world is
structured, how it functions and what these functions are, how it develops, how living
things came into existence, and how they react to one another and with their environment
(Umar,2011). It is a prerequisite subject for many fields of learning that contributes
immensely to the technological growth of the nation (Ahmed, 2008). This includes
medicines, pharmacy, nursing, agriculture, forestry, biotechnology, and many other areas
(Ahmed & Abimbola, 2011). Biology plays a vital role in the economic development of the
nation. Nwakonobi (2008) says that recent advances recorded in the field of biochemistry,
physiology, ecology, genetics and molecular biology have made the subject a central focus
in most human activities including solutions to the problems of food scarcity, pollution,
population explosion, radiation disease, health, hygiene, conservation of natural resources,
family life, various social vices as well as biotechnology and ethics. Biology is one of the
basic sciences whose teaching and learning are universally known to be efficient and
successful if only they are undertaken simultaneously with the help of adequate
instructional materials and facilities

Damide (2000), Oloyede (2008) and Zayun (2008) opined that several factors have
been advanced for the low performance of students in Biology. This includes Teaching and
learning materials, abstract nature of some concepts in Biology, poor language skills,
students’ factor, teaching factor, societal factors, instruction and strategies employed by the
teachers among others. Ahmad and Asghar (2011) states that, lack of strategy and
techniques usually affect students academic achievement adversely in science subject

because most of the contents of science subjects are all abstract and difficult to learn.



Oloyede (2008) observed that student’s poor performance in biology aspect of the subjects
contributes substantially to the failure rate in 'O’ level biology. Researchers ascertain that
students’ attitude could be enhanced when they participate in teaching-learning process
(Duyilemi, Olagunju & olumide 2014).The persistent poor performance in biology need to
be improved by using activity -based teaching strategy such as hands-on mind-on like
computer simulation models, which allows students involvement.

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). Generally, ICT holds out the
opportunity to revolutionize pedagogical methods, expand access to quality education, and
improve the management of education systems (World Bank, 2002). Nigeria, especially in
the educational sector has not properly harnessed the potentials of Information Technology
(IT) in terms of the educational uses as in developed countries like America and Britain.
Unfortunately, in Nigerian classrooms, the typical pedagogical pattern, which reflects an
authoritarian didactic approach to classroom management, does not prepare students for the
information age and globalization. In other words, this pattern is not equipping students to
live effectively in our modern age of science and technology (Olubola & Aladejana 2013)
and (Duyilemi, Olagunju& Olumide, 2014). Computer simulation is ICT based teaching
and learning methods (Clark, Nelson, Sengupta& Angelo, 2009).

Current trend in science teaching is to integrate technology into the classroom in a
variety of ways (Kiboss, Ndirangu & Wekesa, 2004;Yusuf & Afolabi, 2010). These

include, the ability to shift learning to more hands-on and visual imagery interaction that is



often lacking in traditional teacher based classroom, It natures confidence, initiative and
enhances cognition, psychomotor and effective behaviour. It provides immediate feedback
and it is self- paced (Ceren, Ozlem & Semra 2001) and (Wekesa, Wekesa &Amadalo
2013).The fast changes in science and technology in recent times have affected education
systems. Seyhan (2015) students of today need to be able to adapt to a rapidly changing
technological world (Sasan, 2002). As a result of these fast changes, the education systems
need to be modified. The education systems can activate the students to learn ways to reach
knowledge, to develop solutions for problems yet unknown and to enhance the skills of
decision-making (ince Aka, Giiven & Aydogdu, 2010). Science education reformers have
supported the idea that learners should be engaged in the excitement of science, they
should be helped to discover the value of evidence-based reasoning and higher-order
cognitive skills and be taught to become innovative problem solvers (Perkins &Wieman,
2008). So, it is important for students to be prepared for the future by facing real problems
in their learning environment and producing appropriatesolutions to these problems (Chin&
Chia, 2004;Walker & Lofton, 2003).Students should be given opportunity to discover,
invent and get caught up in the rapid expansion in science and technology. Biology has
made great impact in the development of nations and its importance warrants the need to
expose biology students to innovative methods like computer assisted instructions.
Computer simulation is one of the modes of CAI which gives students the
opportunity to observe a real life experience, and has been applied in the teaching and
learning of various courses and subjects with promising results (Wekesa, 2003.,
Wellington, 2004; Duyilemi,Olagunju &Olumide, 2014; Otero,2001; and Olele, 2008)
reported that most of the research findings showed a positive impact on computer
simulation based teaching and learning method. This is because of its features that consist

of movement and color which bring real learning environment into biology classroom.



Computer simulation improves the teachers’ repertoire by enhancing and expanding the
educational environment particularly in areas considered difficult or abstract (Wekesa,
2003). According to McKinney (2001), one of the most promising computer applications in
science instruction is the use of simulations. The use of computer as a complement to
conventional instruction produced higher performance than the use of conventional
instruction alone (Yusuf & Afolabi, 2010). In the light of the recent trends in technological
advancement and in science education, the researcherinvestigated the efficacy of
innovative strategies like computer simulation models of 'EVACS" and "EVOLVE" on
attitude, retention and academic performance among NCE Il Biology Students.

Evolution has been described as a central idea in understanding biology, accounting
for fundamental issues about how organisms came to their present form, explaining
relatedness among different species, as well as how certain traits are passed down and
accumulated over many generations (Kampourakis & Z0gza,2008; Aaron & Patricia,
2013). Evolution implies that species do change and all organisms presently on earth have
presumably evolved along a period of time from others, which existed in the past.

Evolution concept is an aspect of biology curriculum, which students of Nigeria
Certificate in Education (NCE) study at 200 level. Evolution as a concept in biology
subject is considered abstract and difficult topic to learn Chew (2004) and (NCCE
Minimum Standard, 2016).Usman (2008) reported that many students have wrong
perceptions about evolution concepts based on how they were taught biology in schools.
Kampourakis (2014) stated that one of the factors that affect meaningful learning in
biology is the wrong perception of evolution concepts by the students. Ogonnaya (2011)
and Kampourakis (2014) in their separate studies opined that biological science has more
conflicts in the classroom with cultural and religious believes especially evolution concepts

than any other biology concepts.



Student perceive evolution concept as difficult ,this maybe as a result of the nature
of evolution concept which cannot be seen easily or handled by students, and for evolution
to occur it is a gradual process which will take millions of years. This makes their
understanding difficult and resulting to low performance. Despite overwhelming agreement
from the scientific and science education communities, evolution remains a problematic
subject for many science students and teachers (Panagiotis & Kyriacos, 2011;Elijah, Lynn
& Jason, 2015). The abstract nature and difficulty as well as culture and beliefs have
resulted in poor performance and retention of the concepts by students at NCE level
(Danmole &Femi-Adeoye, 2004; Grifith & Brem, 2004 and Moore, 2004).

The content of the syllabus for NCE Il Evolution Bio 225 in all Colleges of

Education is as follows:

o Concept of Evolution

o Evidence for Evolution

o The Geological Timescale

. Trends and Theories of Evolution including Pre-Darwinism and Neo-Darwinism
Theories.

o Darwin’s Theory of Natural Selection

o Competition with particular emphasis on competition for food, space and other

resources among human population
. Competition, Variation and Survival of the Fittest
o Mutational changes as causes of evolution
. Adaptive Radiation
o Isolating Mechanisms
. The Origin of Life

. Fossils and Human Evolution.



This study therefore, investigated the efficacy of EVACS and EVOLVE Simulation
models on attitude, retention and academic performance towards evolution concepts among
NCE Il biology students in north-west, Nigeria.

Traditionally, evolution concept has been taught with traditional lecture method,
which involves verbal presentation of ideas, concept and generalization of facts (Umar,
2006). It is one of the science teaching instructional strategies that encourage rote learning
and regurgitation of information without necessarily aiding understanding and this does not
enhance academic Performance (Maikano, 2007). Lecturing, as a method, is used largely to
build up basic theoretical knowledge, which must be acquired by the students before he is
able to display practical skills and undertake practical tasks in the laboratory. It is highly
valued in a situation where the number of students, who are benefiting from it, is quite
large and in a situation where there is inadequate number of competent and qualified
teachers coupled with the insufficient instructional materials, lecture method with note
taking technique may be more effective than any other methods (Veselinovska, 2011).
Teaching methods must be changed to reflect a modern society mandating the need for
functioning, thinking-oriented and decision-making students. The main aim of teaching is
to transfer knowledge to the learners. For effective teaching and learning to take place, the
teacher needs to use different methods and techniques in teaching. Poor biology
Performance has been attributed to poor teaching methods used by teachers (Angela &
Ugwuegbulam, 2011).Therefore, selection of an appropriate teaching method is important
to the success of the teaching and learning process. There is no particular teaching method
that is said to be the best at all times. A good teacher uses different method to teach
different unit of the curriculum, bearing in mind the nature of the units. NERDC (2009)
recommended the use of interactive and participatory approach in teaching biology to make

learning active.



Nevertheless among the various methods that may be used to teach biology, the
most commonly used is the lecture method. The lecture method employed in
teachingBiology though with its own good side has some flaws, which might be one of the
causesof the poor achievement and retention in biology. According to Awotua-Efebo
(2001),the lecture method is mainly teacher-centred with the students’ being consistently
passive need more clarification (Udeji, 2007;Miriogu, 2012). Therefore, there isneed to
investigate more learner centred, activity oriented method or innovative method
likesimulation and its effects on achievement and retention. An ancient Chinese proverb
says: lhear and | forget, | see and remember, | do and | understand, clearly indicating that
the idea ofactive learning producing understanding is not a new concept. “One must learn
by doing thething, for though you think you know it—you have no certainty until you try.”

Simulation therefore is an innovative teaching method which is Learner centred
activity-oriented teaching strategy. The word simulation comes from Latin word
‘similis ‘'meaning ‘like’ that is to act like, to resemble, to pretend to be, . Additionally, the
format of
Simulations ranges from computerized games to elaborate, role-playing scenarios (Moore,
2009). Role-play simulation refer to active learning techniques inwhich students try to
“become another individual and, by assuming the role, to gain a betterunderstanding of the
person, as well as the actions and motivations that prompt certain behaviours...(and)
explore their (own) feelings” (Moore, 2009).“Simulations givestudents the chance to apply
theory, develop critical skills, and provide a welcome relief fromthe everyday tasks of
reading and preparing for classes” (Kanner, 2007). An additionalbenefit of simulations is
the introduction of an aspect of realism into the students’experience. The use ofsimulation

techniques where students are allowed to project themselves into new classroomroles helps



to improve classroom dialogue, active participation and transfer of learning (Walton,
1986).

Students are not only motivated by simulations, but learn by interacting with them
in @ manner similar to the way they would react in real situations. Simulation also
simplifies reality by omitting or changing details (Obeka, 2010).Simulation programmes
can be applied to biology by providing real life settings for the application of biology
concepts. According to Ezeaghasi (2012),simulation is a techniques used for teaching that
produces actual events and process under test conditions. It is a representation or model of
events, objects or some phenomenon.

"EVACS” was 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. EVACS was adapted from EPODEWALAD, Obeka, (2009)

“EVOLVE’ wasan acronym coined from evolution concept. Evolve was
developed using evolution concepts in the curriculum of NCE biology: (EVOL) Evolution;
(V) Variation and (E) Evidence of Organic Evolution. "EVOLVE" is another computer
simulation model adopted from Soderberg and Price (2003) by the researcher.The study
describes how a simulation model called Evolve can be used to foster discussions about the
conceptual knowledge from problem- solving perspective.

The literature reviewed so far indicated that computer simulation, academic
performance, attitude, retention and gender are practical in the schools in Nigeria. This
implies that the present study is in line with the reviewed literatures. Some of the
researches carried out show positive relationship between students’ academic performance

and simulation teaching strategy but others show negative correlation. So this research



investigated the efficacy of computer simulation model on attitude, retention and academic
performance among NCE Il biology students.

Academic Performance is considered as a key criterion to judge one's total
potentiality and capability. Academic achievement occupies a very important place in
education as well as in the learning process. Afe (2001) defined Academic Achievement as
the “extent to which a learner is profiting from instructions in a given area of learning i.e.,
achievement is reflected by the extent to which skill or knowledge has been imparted to
him”. Academic achievement also denotes the knowledge attained and skill developed in
the school subject, usually designated by test scores. According to Ajao (2001) the
knowledge attained or skills developed in school subjects are usually developed by
teachers. Academic achievement is a key mechanism through which adolescents learn
about their talents, abilities and competencies which are an important part of developing
career aspirations (Lent, Brown & Hackett, 2000).

Retention is the noun form of the verb “Retain”. Hornby (2003) defined retain as
“keep” “continue to have or hold” or “keep in place”. In the same vein,Rix (2011) defined
retention as the act of retaining, act of “absorbing and holding” or “or continue having or
holding”. In the context of this work, retention refers to the act of absorbing, holding, or
continuing to hold or have facts or things learned. On the problems of retention, Ezeamenyi
(2004) asserted that failure to provide enough applications to real life activity and social
usage, poor teaching techniques are strong limiting factors to students’ retention.
Furthermore, Ezeamenyiand Nneji (2010) contended that for improvement of retention of
learned materials in mathematics, in other words students’ achievement, activity-based
learning is indispensable. Retention, thus, depends mainly on teaching strategy adopted by

the teacher. Nwodo (2016) investigated the effect of simulation and retention in some



concepts in government. It was found that simulation method is more superior to lecture
method in terms of studentachievement and retention.

Attitude is another variable of interest in this study. According to Omotayo (2002)
attitude plays, a vital role in student’s learning. Attitude, once established, help to shape
the experiences the individual has with object, subject or person. Although attitude changes
generally, people constantly form attitudes and modify old ones when they are exposed to
new information and new experiences. Okebukola (2009) observed that, the teachers have
the opportunity of structuring lessons co-operatively, competitively or individualistically
and the decisions teachers make in structuring lessons can influence students interactions
with others, knowledge and attitudes. Adesoji (2008) worked on the area of attitude and
reveal that students attitude to science as affected by some instructional methods. The study
also found that, there is need for a study to investigate on other instructional methods
strategies, which may have effect student’s attitude. From these studies, there is no
conclusive statement on attitude related issues investigated by the researchers and the
studies cited concentrated in teaching method, attitude among others at SSS level. This
study therefore investigated the efficacy of two computer simulation model compared with
conventional method as control among NCE Il biology student’s attitude and academic
performance in evolution concepts.

Gender issues have become the talk of today's educational forums. Although the
literacy rate is more among boys than girls are, it is quite interesting to observe that girls
are securing better ranks than boys in almost all the academic examinations. Over the last
decade there has been evidence of a growing gender gap in educational achievement in
number of developed countries. (Weaver-Hightower, 2003; Reid, 2003) observes that
gender inequality has remained a perennial problem of global scope. Weaver- Hightower

(2003) notes that according to gender theory, males and females enter the educational
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system with different sets of behaviors, attitudes and values. The performance of every
individual is not equal, there is a lot of variability and dispersion along with these, gender
of the students plays an influencing factor on academic achievement, which depends upon
the sustained training and interests. Olorukooba, Lawal and Jiya (2012) also revealed that
there is a significant difference in the performance and retention of male and female
students in favour of the male students at NCE level when taught evolution concepts using
analogy teaching strategy. Danmole and Femi-Adeoye (2004) found that there are no
gender differences in performance in science.
1.1  Theoretical Framework

Considering the nature of the topic of the study Efficacy of computer simulation
modelson attitude, retention and students’ performance in evolution concepts in Biology,
the theory that this study can be anchored to is the constructivist theory of learning. The
essential core of constructivism is that learners actively construct their own knowledge and
meaning from their experiences (Steffe &Gale, 1995; Fosnot, 1996). Constructivism
acknowledges the learner's active role in the personal creation of knowledge, the
importance of experience (both individual and social) in this knowledge creation process,
and the realization that the knowledge created will vary in its degree of validity as an
accurate representation of reality. The constructivist model sees the learner as coming into
learning not as complete blank slates upon which knowledge is written, but rather sees the
learner as coming into learning with already formulated knowledge ideas and
understandings. The previous knowledge becomes the raw materials for the new
knowledge to be created. As such, learning in the constructivist model says that the learner
compares new information taught to him/her to the knowledge and understanding he or she

already has of the same phenomenon.
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According to Vygotsky (1978),Constructivism is a theory of knowledge that argues
that humans generate knowledge and meaning from an interaction between their
experiences and their ideas. Constructivists claim that teachers cannot transfer intact
knowledge from their heads to the learners and that knowledge is constructed by the learner
(Jonassen, 1991). According to Jonassen(1991) effective learning occurs, only when
learners develops and accommodates meaning in a context that builds on their prior
knowledge. Accommodation is the process of reframing one's mental representation of the
external world to fit new experiences. Through the processes of accommodation and
assimilation, individuals construct new knowledge from their experiences. When
individuals assimilate, they incorporate the new experience into an already existing
framework withoutchanging that framework. The above theory is relevant as an anchorage
theory to this study. The constructivist holds that learners make meaning of what is taught
in the classroom when they are given the opportunity to participate actively in the learning
process.

Bruner (1960) constructivist theory of learning states that the learners construct
their own knowledge and are encourage to search for other related relevant information.
The Bruner’s theory of constructivism comprehends the ideas based of learning as an
active process wherein those learning are able to form new ideas on what their current
knowledge is as well as their past knowledge. Learners use cognitive structure that is, the
mental process which offer the learner the ability to organize experiences and derive
meaning from them. These cognitive structures allows the learner to push past the given
information in constructing their new concept. The learner, often a child, will take pieces of
their past knowledge and experiences and organize them to make sense of what they know,
they base further concepts and solve additional problems based upon a combination of

what they already processed and what they think should be processed next. This is possible
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in this study with the use of simulation model where the students will have the opportunity
to mimic, interpret and play out real life experiences of the concept of evolution within the
classroom. The students can acquire new knowledge and assimilate at their own pace at the
same time interacting with the instructor and each other and having a good time doing it.

Constructivism transforms the student from a passive recipient of information to an
active participant in the learning process. The constructivism theory contributes greatly to
this study, it supports knowledge construction in students and help student in the act of
knowing, concentration, perception, memory and logical thinking are cognitive skills for
successful learning that help in construction of knowledge and these are the things that this
study focused on using EVACS and EVOLVE computer simulation Models.

Simulation method is a teaching method that gives learners the opportunity to be
involved actively in the learning process. It allows students to take part in both the
preparation and presentation of their lessons. Through the roles students play in the
simulation process they construct new knowledge through what the constructivist call the
process of accommodation and assimilation. Thus, the outcome of this study may help to

strengthen the view of the constructivist theory.

1.2 Statement of the Problem

Poor teaching methods adopted by teachers have been identified by Ahmed and
Abimbola (2011)and Umar(2011) as one of the major factors contributing to poor
performance of students in biology and has been a subject of concern to many stakeholders
in education. Studies like those of Odili (2006) and Okereke (2006) indicates that many
teachers prefer the traditional expository/lecture method of teaching and shy away from
innovative methods and this contributes to the poor performance.

The persistent use of this method makes students passive rather than active learners.

It does not promote insightful learning and long—-term retention of some abstract concepts
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in biology (Kareem, 2003; Ahmed, 2008; Ahmed and Abimbola, 2011; Umar,
2011;Gambari, Yaki, Gana and Ughovwa, 2014). Students fail because of teachers using
ineffective teaching methods that cannot help them understand some difficult and abstract
concepts and boost their academic performance.

Evolution concept in biology is a course taught at tertiary level of education. It
explains the diversity of life (Elijah, Lynn, & Jason, 2015).Students possess numerous
misunderstandings of evolution concept. (Anderson, Fisher, & Norman, 2002;Evans 2008).
Students developed negative attitude towards evolution especially as it dealt with culture
and religious neglecting scientific view, according to Goldberg and Thompson-Schill
(2009); Kampourakis (2014), evolution concepts are to be viewed abstract and not easily
comprehended by many students, more so, evolution theory often contradict with religious
teaching of many students, which has resulted in students performing poorly in evolution
concepts at NCE level. Researchers like Bichi (2002); Greg (2007) and Kampourakis
(2012) 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 the students to comprehend well and boost their performance in
evolution concept see evidence in Table 1.2.

Table 1.2: Results of N.C.E Il Students in BIO 225 (Evolution)

Year Total Number of Total Number 9% Passed Total Number % Failed
students sat for exam Passed Failed
2011 422 185 43.83 237 56.16
2012 328 125 38.10 203 61.89
2013 527 218 41.36 307 58.25
2014 466 218 46.78 248 53.21
2015 540 207 38.33 333 61.66
2016 650 225 34.61 425 65.35

Source: Exam Office FCE Zaria (2016)

To address these challenges, there is need for an instructional system that is
supported by technology for meaningful learning. One of the promising approaches,
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according to Moreno andMayer (2000); Mayer, Dow and Mayer (2003); Kuti (2006) and
Adegoke (2010) involves multimedia presentations supported in visual and verbal formats
supplemented with pictures, animations, simulation, texts, and narration.

Many studies in the published literature indicate that there is a strong relationship
between the use of simulation models and students’ academic performance in teaching and
learning processes (Hong, 2010). Simulation method which is one of the innovative
methods has recorded success in other subjects and countries. Despite the success of the
simulation method in other subjects, the adoption of this type of teaching method has been
quite slow in Nigerian education system, Science subjects and particularly biology. For
instance, Yigit (2004) found in his study that computer-assisted instruction has had positive
impact on students’ perception about computer supported instruction as well as on to their
academic performance. This study therefore investigated, the effect of Evacs and Evolve
computer simulation models on the attitude, retention and academic performance of NCE II

Biology students in Northwest zone of Nigeria.

1.3 Objectives of the Study
This study aimed at ascertaining the efficacy of two computer simulation models on
students’ attitude, retention and academic performance in evolution concepts of biology
among NCE Il Biology students in North-West, Nigeria. The objectives of this study
therefore are to:
1. examine the effects of "EVACS","EVOLVE" Computer simulation models on
students’ academic performance in evolution concepts of biology,
2. determine the effect of "EVACS", ““EVOLVE”’ Computer simulation models on

students’ retention ability in evolution concepts of biology,
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1.5

investigate the effect of using "EVACS", ““EVOLVE’’ Computer simulation
models on students’ attitude toward evolution concepts of biology,

examine the effect of "EVACS”,"EVOLVE" Computer simulation models on the
academic performance of male and female NCE biology students in evolution
concepts.

Research Questions

The study seeks to answer the following research questions:-

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

What is the mean difference in retention ability of Biology students’ taught
evolution concepts using “EVACS”,"EVOLVE’’ computer simulation modelsand
those taught with lecture method?

What is the difference in students mean attitude scores towardsevolution concepts
using “EVACS”,"EVOLVE’’ computer simulation models and those taught with
lecture method?

What is the differencein male and female mean academic performance scores
taught evolution concepts using “EVACS”, "EVOLVE" computer simulation

models and those taught with lecture method?

Null Hypotheses

The following null hypotheses were tested in the course of this study at p<0.05

levels of significance.

HO;:

There is no significant difference between the mean academic performance scores

of NCE Biology students taught evolution concepts using "EVACS", "EVOLVE"
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HOZ:

H03:

H04:

1.6

computer simulation model and those taught the same concept using lecture
method.

There is no significant difference in the mean retention ability scores of NCE
Biology students exposed to evolution concepts using “EVACS”, “EVOLVE”
computer simulation models and those exposed to the same concept using lecture
method.

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

There is no significant difference between the mean academic performance scores
of male and female NCE Biology students taught evolution concepts using

“EVACS”, "EVOLVE" computer simulation model only.

Significance of the Study

The findings from this study would hopefully improve the standard of Biology

education at NCE level in the following ways;

Teachers

1.

The use of computer simulation models teaching strategy would be beneficial to
biology teachers in helping them to select appropriate strategies in teaching
evolution concepts.

It would provide teachers in training with knowledge on other strategies that can be
used to teach evolution concepts in the classroom.

The professional development of teachers would be enhanced, as it demands
creative thinking in developing appropriate models to suit a topic. Biology teachers

would understand and appreciate the value of using the strategy to enhance
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academic performance of student in Biology and reduces the stress they are

facewnhen students turn into passive listeners.

Students
4. Students would be exposed to other methods of learning considering the recent
trend in technological growth and be motivated towards taking career in biology.
5. The study would providemeaningful learning in the mind of the students since the
activities are students’ oriented.
Professional bodies
6. Professional bodies such as Science Teachers Association (STAN), Nigerian
Educational and Research Development Council (NERDC) etc may hopefully
benefit from the use of computer simulation models as a strategy by organizing
conferences, workshops and seminars for both teachers on training and practicing
teachers of science on how simulated models could be used to promote the teaching
of evolution in schools, thereby incorporating such into their curriculum design and
instruction innovation programmes in science.
Curriculum planners
6 Curriculum planners may incorporate the use of computer simulation teaching
strategy in the Biology curriculum.
Textbook Publishers
It would serve as source of literature reviewin related works.
Researchers
7 It would serve as source of literature review in related field if other researchers used

part of it.

1.7  Scope of the Study
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This study determined the efficacy of Evacs and Evolve computer simulation model
on attitude, retention and academic performance of NCE Il Biology students in north-west
zone of Nigeria.The research is restricted to only Federal Colleges of Education in the
zone. The justification for using Federal College of Education in this zone, is that they run
similar programme using the same curriculum, sponsored and supervised by the same
agency/ body. NCE Il biology students were used for the study, because of the fact
thatevolution concept is offered at this level (NCCE, 2012).

The choice of the evolution concepts was motivated by some reasons: Evolution
concepts is been perceived as an abstract concept (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 in schools. 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);Mike(2010);
Ogonnaya (2011) and Kampourakis (2014) in their separate studies opined that evolution
concepts have more conflicts in the classroom with cultural and religious beliefs.

The concepts taught include:

o Evolution

. Evidences of organic evolution.
J Variation in evolution.

. Adaptation for survival.

o Competition for survival

Survival of the fittest.
The teaching period lasted for six weeks. These topics have been identified to be

abstract and difficult to understand (NCCE, 2016).
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1.8

Basic Assumptions

The study has the following basic assumptions:

The subjects under study have been taught using NCCE minimum standard
curriculum.

It was also assumed that students are familiar with simulation activities in their

teaching learning process.
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CHAPTER TWO
REVIEW OF RELATED LITERATURE
2.1 Introduction
This study investigated theEfficacy of Two Computer Simulation Models on
Attitude, Retention and Performance in Evolution Concept among NCE Il Students in
North West, Nigeria.
The review was organized under the following subheadings:

o Biology as Science Subject at NCE Level:

Concept of Evolution

o Instructional Methods for Teaching Biology.

. Concept of Simulation

o Computer Simulation Models in Science Education.

o “EVACS” and “EVOLVE” Computer Simulation Models.

. Traditional Method of Teaching Biology.
J Students’ Academic Performance in Biology.

. Students Attitude towards Biology.

o Retention of Learned Concepts in Biology
. Gender and Academic Performance in Biology.
o Overview of Similar Studies.

o Implications of Literature Reviewed on the Present Study.



2.2  Biology as a School Science

Biology is a natural science subject consisting of contents from microscopic
organisms to the biosphere in general, encompassing the earth’s surface and all living
things (Okwo &Tartiyus, 2004). Biology according to Osuafor andOkonkwo (2013) is the
study of living organisms, divided into many specialized fields that cover the morphology,
physiology, anatomy, behavior, origin and distribution. Biology as a science subject in the
school curriculum is designed ultimately to produce educated individuals some of whom
may take biological studies in their professional pursuits. Akindele(2009); Osuafor and
Okonkwo (2013) described biology as a science of life, which plays a very important role
in the life of every living thing. Considering its fundamental characteristics and
importance, biology is today a standard subject of instruction at all levels of our
educational systems, from pre-primary to tertiary

In spite of the popularity of biology among students, the failure rate has remained
very high (Akubuilo, 2004). Several researchers have pointed out different reasons for the
poor performance , some of which are related to lots of pedagogical issues, abstractness of
certain aspects of biology, lack of understanding on the students’ part, in areas like
physiology, micro-organisms, plant and animal diversity, evolution, ecology, genetics,
nervous system, statistical biology, and probably due to the nature of biological
terminologies. Due to the failure experiences, some students begin to doubt their
intellectual abilities and come to believe that their efforts to achieve are futile. These
feelings in turn, lead to a low persistence level; they give up quickly in learning as soon as
something appears to be difficult. These lead to poor attitude of students towards the

subject (Chu, 2008).
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2.3  The Concept of Evolution

Evolution is a concept, studied in Biology at both secondary and tertiary institutions
in Nigeria. It is in fact a main branch of the subject of Biology. Evolution is considered as
an essential topic that brings to the school a broader perspective on natural phenomena and
of the nature of science. Biological evolution, the scientific principle that the diversity of
life on earth has arisen via descent with modification from a common ancestry, has been
recognized by all major scientific societies and science education organization as the
central and unifying principle of the biological science. It is described as a unifying
concept in the subject because it is in evolution that virtually all the other branches of
biology have made some contributions. Ayo (2003) further buttress these points that
evolution is the change in the characteristics of a population of species over several
generations which resulted into formation of a new species. Evolution is also a course in
biology in which theories are the main products of scientific studies.

Charles Darwin first described theory of Evolution. Evolution is “descent with
modification” To understand “descent with modification”, one needs to understand first,
the idea that current day organisms arose from older ancestral species over time; and
secondly, modification is a mechanism or process of interaction between the environment
and an organism to select for inheritable traits. As geneticist Dozhansky (2005) put it that,
“Nothing in biology makes sense except in the light of evolution”. Ayo (2003) reported
that evolution also has important practical applications. For example, in Agriculture ideas
with the evolution of pesticide that is resistance in insects and other pests, and also
agricultural scientists develop techniques that slow the evolutionary process in pest
organisms. Likewise, medicine responds to the rapid evolutionary potential of disease
causing organisms such as bacteria (significant evolutionary change occurs in a very short

period in insects, bacteria, and other organisms with short life spans). Medical researchers
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use evolutionary principles to predict which flu strains are evolving more quickly, and
information that the scientists need to make next year’s flu vaccine. The conservation
management of rare and endangered species makes use of the evolutionary principles of
population genetics. The rapid evolution of bacteria and fungi in polluted soils is used in
the field of bioremediation, in which microorganisms are employed to clean up hazardous
waste sites. Evolution even has application beyond biology. For example, certain computer
applications make use of algorithms that mimic natural selection in biological system.

Natural selection is the principal mechanism of evolution; Natural selection is one
important mechanism of modification. If a specie survives long enough, it has been
selected naturally. The survival depends on an organisms fit to the environment. In another
word, the organism best fit to the environment survive to propagate, this is called “survival
of the fittest”. New species originate in the process of evolution. Speciation event occurs
when members of a new reproductive community no longer interbreed with their ancestral
population as a result of isolation and subsequent accumulation of adaptations to their new
environment. Evolution also includes multiple speciation events over time, which can be
depicted with a phylogenetic tree. A phylogenetic tree shows a relationship between
ancestor and descendant, i.e., the pattern of evolution. Most often, the pattern is branching;
each branch containing the oldest ancestor in that line plus all of its descendants (Rutledge
& Mitchell, 2002).

Evolutionary theory influences both individuals and societies, from how to interpret
human behavior to spiritual questions of the purpose of our existence (Brem, Ranney &
Schindel, 2003). Evolution addresses fundamental questions such as: Where did | come
from? Why am | structured in this way? What is the history of my world? The scientific
conceptions of the answers to these questions involve the theory of evolution, a

controversial and difficult topic in the teaching of biology. The philosophy behind the
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subject is to produce knowledgeable, highly motivated, professional and effective teachers
of biology; who will be able to develop in students, an appreciation and understanding of
biological process and principles (NCCE, 2008). As a subject discipline, it is quite popular
at all levels of Nigerian education.

The content of the syllabus for NCE Il Evolution BIO 225 in all Federal Colleges of

Education is as follows:-

1. Concept of Evolution

2. Evidence for Evolution

3. The geological Timescale

4. Trends and Theories of Evolution including Pre-Darwinism and Neo-Darwinism.

5. Darwin’s Theory of Natural Selection

6. Competition with particular emphasis on Competition for food, space and other

resources among human population
7. Competition, variation and survival of the fittest
8. Mutational changes as causes of evolution
9. Adaptive radiation
10. Isolating mechanisms
11.  The origin of life

12 Fossils and human evolution

2.4 Instructional Methods for Teaching Biology

The aim of teaching is the transfer of knowledge. For effective teaching and
learning to take place, teachers need to use different methods and techniques in teaching.
Methodology is very vital in any teaching-learning situation. The method adopted by the

teacher may promote or hinder learning (Araoye, 2013). It may sharpen mental activities
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which are the bases of social power or discourage initiatives and curiosity thus making self-
reliance and survival difficult (Ameh &Dantani, 2012).

Various teaching learning strategies have been developed to accelerate learning
process of students. These are; problem-solving method, inquiry method, demonstration
method, plays way method, cooperative learning, laboratory activity method, project
method, expository method and concept mapping etc.

Problem solvingmethod:is the ability to identify and solve problems by applying
appropriate skills systematically. Problem solving approach is a process an ongoing activity
which we take what we know to discover what we do not know. It involves overcoming
obstacles by generating hypothesis, testing those predictions and arriving at satisfactory
solutions. Science presented in the form of the problem will provide motivation to students
to learn science more deeply. Soderberg and Price (2003) suggested that problem solving
approach can develop student’s ability to think critically and develop their ability to adjust
to new knowledge. Teaching science in both primary and post primary schools using
problem solving approach aims at training students and develop their ability to solve
problems they encounter in everyday life.Problem solving ability sets one of the roles that
individuals undertake in  becoming individuals and coping with their
environments.Problem-solving ability is often associated with decision-making and
scientific rationale (Abdullah & Shariff, 2008). For improving problem solving abilities, it
is important to guide students and provide them with feedback as well as introducing
strategic methods and modeling students in utilization of these methods (Seyhan, 2015).
Teachers should be able to observe problem solving performances of students, provide
their students with feedback and support them in acquiring these abilities (Jeon, Huffman

& Noh, 2005).
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Inquiry method / Discovery method:This is a teaching learning situation whereby

students are given the opportunity to discover and find out things for themselves.
Inquiry/discovery methods have been known to provide meaningful learning to students
when compared to other methods. This method is rooted in the heuristic teaching activity
and problem solving; these are basically the major ingredients of modern science. It is a
learner centered method, whereby the learner discovers and explores some problem solving
experiences with a view to draw conclusions from data gathered through the process of
observing, predicting, measuring and formulating relevant questions. Learning acquired
through inquiry/discovery method is mostly accepted as more meaningful and authentic
than learning imposed by external forces. This method can be used with students at any
academic level though more effective with students at the secondary and tertiary levels.
Two types of discovery methods can be used by the teacher namely the structured method
and the open discovery method. Structured Method: Here the teacher gives a clear set of
instructions that learners are to follow to discover a fact, idea or skill for themselves.
Open discovery method;the teacher in this method presents a problem, gives some
questions and directions that requires learners to find answers to. Here, the teacher gives
the learner the freedom to explore different perspectives, views, possibilities, and solutions
to the problem. There are no stereo type answers as the learners arrive at different solutions
to a problem, especially in the case of the open discovery method. In both situations, they
are expected to find the solution within a specific time frame.

The gains of inquiry/discovery methods includes:

o It demonstrates students’ proficiency.
. It encourages curiosity
o It encourages students to develop coding system which helps them to make

connection among objects and phenomena.

27



o Fosters intuitive thinking in the classroom

. Develops good communication skills as science requires distinct communication for
accurate sharing of methods and findings and finally, students become independent
thinkers.

Below are some problems experienced in using the inquiry/discovery method of

teaching.

o It is not cost effective.

. It requires a lot of planning before it can be implemented

. It is time consuming.

o Unsuccessful attempts at arriving at needed solution may have negative impact on
students.

Demonstration method:A demonstration involves showing, doing or telling the
students the point of emphasis. It is mostly used as a technique within a method of teaching
and a times as a method of teaching itself. Here the role of the teacher is to illustrate how to
do something or illustrate a principle first by explaining the nature of the act verbally,
followed by demonstrating the act in a systematic manner and later the students repeats the
act. Here students are involved in doing things that will influence their behaviour patterns,
through demonstrations, students are exposed to physical materials that will illustrate some
meaning to their cognitive framework. Direct experiences like this go a long way to enrich
learning. Demonstration is useful mostly in imparting psychomotor skills and lessons that
require practical knowledge. The gains of using demonstration method in teaching lies in
the fact that it bridges the gap between theory and practice, enables learners to become
good observers and generate their interest; students see immediate progress as a result of a
correct effort and it enables the teacher to teach manipulative and operational skills. The

problems encountered in this method amongst others include the fact that students loose
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interest and confidence when they fail to repeat accurately; creativity and originality by
students are hindered as students try to do it exactly the same way as their teacher did it and
students have a limited opportunity to be familiar with learning materials.

Role Playing: This method of teaching can be used for solving real life situational
problems. The technique of role play develops practical professional skills and functioning
knowledge. It enables students in the classroom to act as stakeholders in an imagined
scene. In a play role, the teacher selects an event that illuminates the topic of study and
students are assigned roles, which will be played out, the role play will be concluded, with
a reflection stage that reinforces the concepts introduced by the role play. This method
gives students the opportunity to explore together their feelings, attitudes, values and
problem solving strategies. Role play also creates a stimulating environment that brings
reality to life and intensify learners understanding of the event being played. This method
intensifies and accelerates learning, it can be described as a hands-on approach to learning
and students learn through active involvement in role-play. The problem with role playing
method amongst others is that directing a role playing is complex. Also, some students may
be too self-conscious and may not be able to play the role for other students to observe.

Games/ Simulation method:This method entails a real life activity in a simple
manner that communicates the idea to the learners. Example, If the "use of money" is the
topic in class; the teacher gets two students to act a trader and a customer scene, where the
customer buys the items from the trader with the money, in this scene, the use of money is
depicted in real life situation. This kind of simulation is better than mere verbal
description.Omieibi-David (2001) conceptualizes simulations as an imitation of real life
situations that requires participants to play a role that involves them in interaction with
other people or with elements of the environment concerned.The use of stimulation

methods in classroom situations is devised to help students learn how things operate in
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reality. Students are encouraged to act out the same roles and make decisions likened to
real life situations. Therefore, simulation helps students to practice and understand adult
roles and also develop the skills necessary for a successful adult life. Simulation and games
are used at all levels of education and creates both intrinsic and extrinsic motivation in the
learner. While simulation methods present the students realities of life in concrete and
simple forms, they are innovative and a welcome change in the learning experiences as
compared to the routine classroom learning. Simulation problems shooting areas lies in the
fact that it is time consuming, very expensive, especially in an attempt to purchase a
reasonable number for class use. It also requires great classroom management.
Questioning method: It aids learners in connecting concepts, increasing
awareness, encouraging creative and imaginative thought, making inferences etc.
Questioning generally helps learners to explore deeper level of thinking, knowing and
understanding. Questioning, though it is more of a technique than a method of teaching, it
is used during various methods of teaching. Questioning aids in sensitizing the inquisitive
mind of the learner. This method is credited to Socrates, a Greek Philosopher. Questioning
methods may be used for the following purpose
o To arouse interest and curiosity: At the beginning of a lesson, questions can be used
to secure interest, and focus the attention of the group on the subject.
. To stimulate discussion: Question that are thought-provoking can get the group to
start reactions.
o To channel thinking: By skillful questioning, the teacher can steer the group to the
objective he has established, keep them on the right track and guide their thinking.
The teacher can also help the group to move from the known to the unknown by a

series of well-prepared questions.
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o To determine how well the group understand the material: By the response given to
a question, the teacher can determine if the group has absorbed what is being
presented, and provides opportunity to correct any misconceptions or to elaborate
on points.

. To get the attention of an individual: To help a timid person to express his or her
thoughts (Achuonye & Ajoku, 2003).

Discussion methods:Is usually at a higher cognitive level and it develops critical
thinking. Student’s participation is necessary for a successful classroom discussion. It is a
student centered teaching technique but requires careful planning by the teacher to guide
discussion. Successful discussions are guided by specific teaching goals. It involves a
process of free guided discussion and expression of views and ideas on a given topic,
question or problem by the teacher. In the students attempt to solve the problem or answer
the question, students pair up in smaller groups for about 5 minutes or more,, discuss the
issue on ground and then they are brought back for a full group discussion. Various
students are able to participate and are exposed to other student’s ideas. In small group
students can discuss a complex issue and when they are brought back to the larger groups,
these students can discuss their reactions, share ideas and build on each other’s
suggestions. This method encourages student’s participation, develops critical thinking,
develops student’s ability to communicate, and problem solving skills. It allows all to
participate.Discussion method can be tedious to co-ordinate and not practical with a lot of
students at once.Finally, discussions are characterized by multiple interactions, with the
teacher as the facilitator. Discussions are basically small groups in nature and these groups
vary in size and composition. Participant interactions are encouraged to be arranged face-

to-face.
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Cooperative learning: Is an instructional strategy, which organizes students in
small groups, so that they can work together to maximize their own and each other’s
learning. Specifically, the cooperative learning approach to instruction is where students
are arranged in pairs or small groups to help each other learn assigned material
(Trowbridge, Bybee & Powell, 2000). Interaction among students in cooperative learning
groups is intense and prolonged (Borich, 2004). In cooperative learning groups, students
gradually take responsibility for each other’s learning. Borich (2004) and Trowbridge et al
(2000) identified four basic elements in cooperative learning models. Small groups must be
structured for positive interdependence; there should be face-to-face interactions,
individual accountability, and the use of interpersonal and small group skills. Cooperative
learning has been found to be useful in several areas such as helping learners acquire the
basic cooperative attitudes and values they need to think independently inside and outside
the classroom (Borich, 2004) promoting the communication of pre — social behavior;
encouraging higher order thought processes; and fostering concept understanding and
achievement (Ajaja & Eravwoke, 2010). Educators have recognized cooperative learning
as a beneficial teaching-learning technique for different subjects (Zakaria, Solfitri, Daud
&Abidin, 2013). Olorukooba (2001) reports that, students taught using cooperative
learning strategy in science teaching have a positive attitude to the educational benefits
derived from group work. Gambari, Moses and Charles (2013) investigated the effect of
cooperative, competitive and individualistic instructional strategies on the performance of
high, medium and low academic achievers using video instructional package. Their
Findings indicated that there was significant difference in the performance of the groups in
favour of cooperative learning strategy. Students’ achievement levels had significant

influence on their performance in competitive and individualized instructional settings.
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Activity-based science programme, which provides students with the opportunity to
interact with objects and materials, is often recommended to teachers, on the ground that
they improve students’ attitude (Duyilemi, Olagunju &Olumide 2014). Usman (2000) and
Bichi (2002) observed that what students learnt when instructional activity-based method is
employed. The learning outcome are significantly retained. This is so because the learning
activities force the students to formulate hypothesis, control variables, and make
operational definitions and to carry out the various scientific skills and processes.
Beumont-Walters (2001) shows that, instead of using the didactic approach, teaching
science with activity-based approach significantly improved student's performances in
science. Atadoga and Onaolapo (2008) hold that teaching methods and techniques have to
be varied and mixed in real life situations.

2.4.1 Traditional Methods of Teaching Biology

Lecture is a teaching method where an instructor is the central focus of information
transfer. The instructor will stand before a class and present information for the students to
learn,sometimes, they will write on a board or use an overhead projector to provide visuals
for students. Students are expected to take notes while listening to the lecture. Usually,
very little exchange occurs between the instructor and the students during a lecture.
Lectures are a straightforward way to impart knowledge to students quickly. Instructors
also have a greater control over what is being taught in the classroom because they are the
sole source of information. Students who are auditory learners find that lectures appeal to
their learning style. Students who are weak in note-taking skills have difficulty in
understanding what they should remember from lectures. Teachers embrace these methods
for easy coverage of the school syllabus (Adegoke, 2011; Umar, 2011).Lecture method is
not effective for science teaching Aliyu (1982); Usman (2000); Atadoga and Lakpini

(2013) argues against lecture method, because it does not promote meaningful learning of
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science. The differences in students’ ability are not considered because it cannot satisfy the

difference in individuals such as slow learners and fast learners. The students easily

become restless and disruptive since their attention span is very limited.
Because of its advantages, a majority of instructors use the lecture method at least
part of the time.

o The lecture is one of the most efficient teaching methods for presenting many facts
or ideas in a relatively short time. Material that has been logically organized can be
presented concisely in rapid sequence.

. The lecture is particularly suitable for introducing a subject. To ensure that all
students have the necessary background to learn a subject, we can present basic
information in a lecture. By using the lecture in this manner, we can offer students
with varied backgrounds a common understand. A brief introductory lecture can
give direction and purpose to a demonstration or prepare students for a discussion.

o The lecture is a convenient method for instructing large groups. If necessary, we
can use a public address system to ensure that all students can hear us. The lecture
is sometimes the only efficient method to use if student-to-faculty ratio is high.

. The lecture is often useful to supplement material from other sources or for
information difficult to obtain in other ways. If students do not have time for
research or if they do not have access to reference material, the lecture can fill the
bill. In subject areas where information is available in widely scattered places
(textbooks, journals, tapes), the lecture allows the instructor to summarize and
emphasize pertinent material. Reports, current research, and information, which
change frequently, may not be easily available in written form, and the lecture can

give students the most up-to-date information.
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o The lecture allows a large number of students to receive information from real
experts in a subject. In general, a person who can speak from actual experience or a
scholar who has carefully analyzed the results of research will have great credibility
with students. The lecture is often the most effective way of communicating the
energy and enthusiasm of a person who has actual experience in a field, thus
motivating students.

Although the lecture method can be an effective and efficient teaching method, it
has a number of disadvantages.

. The lecture does not lead to maximum achievement in certain types of learning.
Speech skills, cooperative group thinking, and motor skills, for example, are
difficult to teach with the lecture method. Students can develop such skills well
only through practice. Moreover, the formal lecture alone is generally not
appropriate for presenting material above the comprehension level of the cognitive
domain. Because it allows for little or no student verbal participation, the formal
lecture may also be inefficient for comprehension-level lessons in which concepts
and principles are developed.

o The lecture does not provide teachers with an opportunity to estimate student
progress before an examination. Within a single lecture period, we may unwittingly
present more information than our students can absorb, and we have little accurate
means during the lecture of determining what they have learned.

. Too often, the lecture makes no provision for participation by the students. As a
result, many students willingly allow the instructor to do all the work. Learning is
an active process, but the lecture method tends to foster passiveness and

dependence on the instructor.
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. Instructors may have to spend much time preparing for the lectures. With the
demonstration-performance method of instruction, students participate actively.
With the case study and guided discussion methods, students participate verbally.
The teaching interview relies heavily on the knowledge of an expert and provides
for student involvement through a question-and-answer period. But, with lecture, a
greater burden for the total lesson rests on the instructor. Finally, many instructors
find it difficult to hold the attention of their students when they lecture for an entire
class period. To use the lecture method effectively, we obviously need considerable

skill in speaking.

2.5  Concept of Simulation

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).

Aldrich (2004) defines simulation as tools that facilitate learning through practice in
a repeatable, focused environment. According to Goldsim (2011), simulation helps to
identify and understand factors, which control the system, and or to predict the future
behaviour of the system. Simulation includes role-plays, games, computer programs that
encourage students to become active participants in classroom. Simulation can be inferior
substitute, imitating an original or a display of not real behaviours. Tavasuria and Zurida
(2014) viewed stimulation as an interactive representation of reality based on the
construction of a model of a system of which we want to understand the working. Gaba
(2004) and Lunce (2006) described simulation as an educational technique in which
elements of the real world are appropriately integrated to achieve specific goals related to
learning or evaluation.
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Simulations can be classified in many ways:

Physical simulation: where objects are presented on a screen and student watch over
to perceive events or concepts meant to be learnt. For example, when electrons are
displayed to observe the influence of temperature. Students can manipulate
temperature readings to observe the movement of electrons.

Process Simulations: the student conducts scientific research, tests hypotheses, and
observes the outcomes in a discovery-learning environment. This type of simulation
teaches phenomena which cannot be easily observed in real situations, such as
phenomena from biology, geology, or economics. Where invisible processes are
demonstrated using a 2- dimensional fashion as in population trends and growth,
stock exchange earnings, traffic flow, barrels of crude oil sales etc.

Procedural Simulations:the student interacts with simulated objects to learn skills
required for real world practice. For example, the student manipulates simulated
laboratory equipment to prepare for working in a real-world laboratory setting.
Situational simulations: This has to do with attitudinal and behavioural changes of
people. The students use this simulation to explore the effects of different
approaches to a problem.

According to (Tippler, 2003) Simulation has three types namely:

Live Simulation: This shows human behaviour in real life. Examples is training of
soldiers in war games.

Virtual simulations: Simulation occurs in a computer-controlled setting. For
example a pilot flying an aircraft but is controlled from the control room.
Constructive simulations: This does not involve humans or equipment but by proper

Sequencing of events. For example, weather changes like wind directions or water
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waves and be controlled through application of temperatures and pressures.
(Institute of Simulation and Training, 2002).
Simulations according to Obeka (2009) and Abdulkarim (2011)

o simplifies assumptions through models, which adequately represent the true picture

of the system being simulated:;

. Enables defining and assigning roles to users;

o Facilitates learners to execute range of activities within a targeted realm ;

. Facilitate feedback in problem solving situation;

. Simplifies time management;

o Stochastic aids computer simulations and applications;

. Simulation simplifies system study;

o Motivates the desire for activity and mastery of concepts among learners;and
. Provides initiatives teachers to adapt.

Sahin (2006) described simulations in educational context as a powerful technique
that teaches about some aspect of the world by imitating or replicating it. Students are not
only motivated by simulations, but learn by interacting with them in a manner similar to the
way they would react in real situations. In almost every instance, a simulation also
simplifying reality by omitting or changing details. In this simplifies world, the students
solves 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.
Simulation are tools that facilitate learning through representation and practice in a

repeatable, focused environment.

2.5.1 Computer Simulation Models in Science Education
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Computer simulations are techniques, which aim is to provide the student with a
highly simplified reproduction of part of a real or imaginary world. They are considered
one of the most effective ways to promote deep conceptual understanding of the real world
(O’Haver, 2000;Yuen -kuang & Yu-wen, 2007). Whenever ICT is mentioned, the first
thing that comes to mind is the computer. Computer is an electronic device used for
storing, processing, and retrieving information at high speed and accuracy. The computer
plays a central role in information data collection, processing and dissemination. The
computer has many functions, one of which is to assist in classroom instruction. It is
possible to use computer to deliver instruction in the classroom either partially or totally
(Atif, 2014; Adedamola, 2015). According to Wodi andDokubo (2006); Pan, Choek,
Yang, Zhu & Shi (2006),ICT based learning intervention can either be used to enhance
practical investigation or as a virtual alternative to real practical work where a simulation
supports exploration of the investigation model through a computerized representation of
the phenomena under study. Interesting and well-designed programmes can be
motivational and students can spend more time on tasks; assessment, diagnostics and
remediation can be built into programmes to help learners achieve mastery of the concepts
taught (Olele, 2008). 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 global adoption of the computer has been the landmark of the educational
scene for the last two decades. The adoption of the computer into education has often been
premised on the potential of this ‘new’ technological tool to revolutionize an outmolded
educational system and as such better prepare students and the average citizen for the

information age, and or accelerate national development efforts (Albirini, 2006). The
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computer has not only witnessed a wide range of application in virtually all human
endeavours, it has also actually transformed the world into a global village in such a
manner that its contribution to human development over the years cannot be
overemphasized. Thus, the use of the computer is invading the educational system in a way
unparalleled in previous education history (Onasanya & Adegbija, 2007).

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).

Literatures have revealed that computer simulation can help alleviate
misconception, enhance learning transfer, and develop content area knowledge (Ibrahim
&Raid, 2012). Research has indicated that computer simulations can focus on learners’
misunderstanding and knowledge deficiency and enhance the transfer of learning. During
their learning processes, it is unavoidable for students to often have misconceptions.
Computer simulations have been found useful in helping to correct the misconceptions.
This effect is especially evident in science learning when computer simulation is used in
instruction. According to Akpan (2002), in science education classrooms, computer
simulations are often used as a scaffold to allow students to gain initial understanding of a
concept and to stimulate problem solving.

According to Adebayo and Oladele (2016), simulations are effective tools not only
for teaching content but also for improving thinking or reasoning skills. Jiang &Potter
(1994) conducted an experiment through using Chance, (software simulating dice and
spinner probabilities). They found that the group using the Chance simulation software
made improvements in mathematics problem-solving skills. Huppert, Lomask, and

Lazarowitz (2002); andSerin (2011) discovered the effectiveness of simulation software,
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“The Growth Curve of Microorganisms” on improving students’ problem-solving and
higher-order thinking skills, in addition to their academic improvements.

Enhance student’s learning of content-area knowledge: The literature has shown
that computer simulation has been used effectively to teach content knowledge such as frog
dissection and chemical molecules. Strangman and Hall (2003) conducted a survey on 12
studies, eleven of which examined the influence of using computer simulation on content
knowledge. The results indicated that students who worked with computer simulations
performed much better in standard tests of content knowledge. Use of computer simulation
model as a constructivist instructional strategy has shown much Promise in its application
in science teaching. Ezeugwu (2007); Gambari,Yaki andOlowe (2013);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 .Some studies have been conducted to compare the effectiveness of computer
simulation with that of other forms of instructional approaches (Akpan & Andrew, 2000;
Gaddis, 2001; Michael, 2001; Gambari,Yaki & Olowe, 2013 and Sahin, 2006).

Poripo (2008) experimented on the effect of simulation on male and female
students’ achievement in chemistry, the results showed that the use of simulation method
increased the achievement of students in chemistry, also male and female students achieve
highly with no significant difference in their mean responses. 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
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teaching and active learning or learning by doing especially when there are minimal
facilities for computer-assisted instruction.

Study reports of (Otero, 2001) have also shown that computer simulations provide
learners conceptual assistance that leads to enhanced performance and retention of
concepts learnt. In a study by Mkpanang (2010) on the effect of Computer-Assisted-
Instruction (CAI) with drill and practice, it was observed that those taught with CAI
performed significantly better than, those taught with expository method, with the females
benefiting more from the instructions given than their male counterparts.

Rutten, Van joolingen and Vanderveen (2012) said that integration of simulation in
traditional teaching method leads to positive changes in cognitive and affective domains.
A study conducted by Gelbart, Brill and Yarden (2009) also shows that computer
simulations have a positive influence on learning outcomes when compared with effects of
regular teaching method without use of computer simulation for Genetic topics in Biology.
Chen and Howard (2010) observed that the use of simulations to teach chemistry gives
positive results over time. Riess and Mischo (2010) in their study identified that computer
simulation based learning is effective teaching method and have positive impact on
Biology students’ understandings and achievements which were analyze through students’
ability in answering questions regarding forest ecosystem topic with correct explanation
and their score. Hence, computer simulation based teaching method supports students from
different learning styles, create constructivism learning environment in which role of
students in learning process is higher than that of the teachers and enhance students’
understanding, ability of thinking and achievement.

Ezeudu and Okeke (2013) and Ekwe (2013) said that simulation is effective in
increasing achievement of students in chemistry and biology respectively, that Simulation

provides active participation and manipulation of materials, which make the lesson more
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meaningful. Also simulation enables students to apply their senses to the lesson, that all
these contributed to their achievement in the chemistry when simulation is used. They
encouraged the use of simulation in teaching chemistry. Also found that simulation are
gender sensitive which means that male and female students achieved equally with the use
of simulation. The study of Buckley (2000) shows that the simulation and multimedia
based teaching method in Biology, promote constructivism learning environment among
students and encourage students to develop their own learning goals and increase their
concentration toward Biology lesson while interacting with simulation presentation.

Kiboss and Oguniyi (2003); Kiboss, Wekesa and Ndirangu (2006) said that
computer simulation based teaching and learning method for learning Cell Division topic is
interactive. Dynamic characteristics of the computer presentation that combines verbal
code with graphical representation and animation provides variety of interesting learning
activities about the concepts that they have learned, encourage students to interact openly
with teaching materials and facilitate students understandings.

Wekesa, Wekesa and Amadalo (2013) worked on Combination of graphical
representation, animation and simulation in computer simulation based instructions
increase the acceptance and understandings of the cell division process that they have
learned in the form of illustrations. They reported that students taught with computer
simulation based instruction got higher achievement than students taught with the
traditional teaching method. Duyilemi, Olagunju andOlumide (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. On the
part of the teacher, the use of computer simulation model in teaching enhances professional
development of teachers and promotes culture of learning. Computer simulation has

demonstrated its abilities in conceptual change, promote various kinds of skills, and
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strengthen content-area knowledge. Use of computer simulation model as a constructivist
instructional strategy has shown much promise in its application in science teaching.
Therefore the researcher employed the use of EVACS and EVOLVE computer simulation
model in teaching evolution concepts to NCE Il students of biology to find also its
effectiveness on the attitude, retention and performance of the concepts by the students.
252 “EVACS” and “EVOLVE” Computer Simulation Model

“EVACS” is an acronym of a simulation model developed by the researcher.
"EVACS" was developed using evolution concepts in the curriculum of NCE 11 biology
courses. EVACS was coined from the evolution concept. (E)Evolution and Evidences of
organic Evolution; (V) Variation ;( A) Adaptation; (C) Competition for survival and (S)
Survival of the fittest. This simulation model was adapted from a similar model by Obeka
(2009) known as ‘EPODEWALAD’’ which represents some environmental education
concepts (Erosion, pollution, deforestation, waste disposal, and land degradation)
EPODEWALAD as a simulation model was use to teach environmental hazard, an aspect
of environmental education.

Evolution and Evidences of Evolution (E)

Evolution is the series of gradual changes which living organisms had undergone in
response to changes in environment, since the beginning of life .The concept of evolution
that organisms do change from one type to another over a long period, Evidences have
been gathered from several sources to prove the existence of organisms in the world, which
are various fields of biology, such as taxonomy, morphology, anatomy among others.
Variation (V)

Variation exist in nature , and it simply refers to the differences between
individuals, these differences may be large or minor but regardless of the magnitude, plays

a very significant role in the survival of the individual.
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Adaptation (A)
Adaptation refers to the process whereby the members of a population become
better suited to some feature of their environment through change in a characteristic that

affects their survival or reproduction.

Competition (C)

Competition is a contest between individuals, groups, animals etc. for territory, a
niche, or a location of resources. It arises whenever two parties strive for a goal which
cannot be shared. Competition occurs naturally between living organisms, which co-exist
in the same environment.

Survival of the Fittest(S)

Survival of the fittest: In the origin of species, Darwin proposed how one species
might give rise to another. Where food was limited, competition meant that only the fittest
would survive, this would lead to natural selection of the best adapted individuals and
eventually the evolution of a new species.

Evacs computer Simulation model was developed for this study. The Model
consists of six sub-units in evolution concept of biology: evolution, evidences of organic
evolution, variation, adaptation for survival, competition for survival. The necessity for
researcher-made computer simulation was because the commercially produced computer-
assisted instructional packages are not common. Even if they were available, they may not
be directly relevant to the topic or objectives to be achieved in the study. As a result,
developing a computer simulation model for use by the researcher was inevitable.

The Evacs computer Simulation model used Cinema 4D R14, Photoshop Cs 4, Microsoft
word, macromedia flash and fireworks program. It contained the content of Evolution

concepts, which was installed on computers in computer laboratories of the sample schools.

45



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 (see Appendix
M).
“EVOLVE” Computer Simulation Models

“EVOLVE’ wasan acronym coined from evolution concept. Evolve was
developed using evolution concepts in the curriculum of NCE biology: (EVOL) Evolution;
(V) Variation and (E) Evidence of Organic Evolution. "EVOLVE" is another computer
simulation model adopted from Soderberg and Price (2003) by the researcher.
The study describes how a simulation model called Evolve can be used to foster
discussions about the conceptual knowledge used by advanced secondary school from
problem- solving perspective; also described how the students could be engaged in a
problem solving experience that encourages cognitive reflection about their understanding
of evolution concept. According to Soderberg and Price (2003), Evolve is a useful tool for
helping students in problem —based teaching and learning in population genetics and
evolution concept in biology.The purpose of the study is to see how the teachers can aid
students in improving understanding and problem solving using computer simulations
called Evolve. The lesson serves as a basis for reflective practice to provide suggestions as
to ways student learning and problem solving in evolution concepts can be improved.
The simulation models was carried out in three stages pregame, game and post-game.
Stage 1: Pre game
The Pre-game simulation began with the introduction of the concept to the class and
sensitizing them on what simulation game is all about and allocating roles to participants

by handing out role cards and giving brief explanations on what is expected on each player.
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The class was arranged to suit the merry-go round game. The researcher was aided
by an assistant already trained on how to handle the game and the class teacher for easy co-
operation by the students.

Stage 2: The simulation model begins with the evolution as a process of change in a certain
direction .Group discussion takes place interrupted by a new crises being the controversy in
evolution which includes the abstractness of evolution concepts and conflict like man came
from apes, misunderstandings in the concept of evolution that are one of the reasons for
poor academic performance of student in evolution. Further discussion begins in earnest,
the evidences of evolution. Students’ contributions were noted by the teacher and areas not
discussed were pointed out before the plenary sessions and evaluation.

Stage 3: Post game

This stage includes the plenary sessions or debriefing and evaluation. The teacher pointed
out areas that need improvement and summarised the topic being taught before asking the
students questions and also enlightening them on areas of difficulties. (See lesson plan in

AppendixD and E)

2.6 Students Academic Performance in Evolution Concepts

The institutions of learning, especially the schools are the principal means of
socialization to develop children into useful citizens so that they fit into adult and different
occupational roles. It is only children who are high in their academic performance that can
be moulded to occupy strategic position in society and thereby determine the destiny of
society. Academic performance occupies a very important place in continuing higher
education as well as in the selection and placement in any organization and institution.
The success of any educational program depends largely on level of success in students’
performance recorded. The trend in the academic performance of students in the
examinations was an area for the researchers to probe into.
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The teaching and learning of evolution has faced difficulties ranging from teaching
method obstacles to social controversy. These include two distinctive sets of problems: one
arising from the fact that many evolutionary concepts may seem, at least initially, abstract
to students, and the other deriving from objections rooted in religion. Despite the
overwhelming acceptance of evolution among scientists and evolution being central in
modern biology, virtually all North Americans reject evolution-suggesting that they think
scientists, textbooks, and teachers are simply wrong because of their belief in religion and
culture (Greg, 2007). Bishop and Anderson (1990) investigated students’ ability to solve
problems in Darwinian terms and found that students were unable to do so. Rosana and
Richard (2004) reported students’ alternative conceptions in the learning of evolution.
Bernardo and Clores (2007) reported that students understanding of evolution theory varied
due to the following reasons: a) rejection of the theory due to challenge of religious beliefs.
b) Remaining skeptical about the theory due to ambivalence that emanated from conflicting
theological ideas and misconceptions held about human evolution. Buckberry andBurke
(2012) study showedon improving the understanding of undergraduate biology students
using multifaceted approach which comprises of Pre-lectures, lectures, “lectorials,”
practical laboratory sessionsand peer-assisted study sessions (PASS). The findings 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.
Interestingly students who maintained this belief scored more poorly on the final
examination than students who considered evolution as the best explanation for the
diversity of life.

The existence of poor performance and retention in evolution at NCE level among

learners makes it imperative to search for better teaching strategies for effective learning of
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evolution concepts. The Use of appropriate instructional strategies in teaching/learning of

evolution in Nigeria schools will help in realization of teaching objectives.

2.7  Students’ Attitude Towards Biology

Attitude plays a vital role in students’ learning. Situ (2008) sees attitude as a major
factor in learning science because students’ thinking or behaviour towards science
determines the levels of their diligence and performance. Attitudes are developed in several
ways. Some individual develop their attitudes by imitating other people consciously or
unconsciously (Osborne, Simon & Collins; 2003). Usually people acquire the attitudes of
those with whom they associated. Ahmad (2011) notes that, development of attitudes by
people from emotional experiences usually resulting in unfavorable attitudes. Similarly, a
person’s attitude towards another person and an object are as a result of information
gathered on the subject and on the person. Attitude, once established, help to shape the
experiences the individual has with object, subject or person. Although attitude changes
generally, people constantly form attitudes and modify old ones when they are exposed to
new information and new experiences. Okebukola (2009) observed that, teachers have the
opportunity of structuring lessons co-operatively, competitively or individualistically and
the decisions they make in structuring lessons can influence students interactions with
others, knowledge and attitudes. Attitude, which is an expression of likeness or hatred
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). Farahanz (2011) reported that, many students

developed negative attitudes to science learning, probably due to the fact that teachers are
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unable to satisfy their aspiration or goals. Ahmad and Asghar(2011); Akinsola and
Animasahun(2007) reported that there is positive correlation between attitudes and

performance in the science subjects.

2.8  Retention of Learned Concept in Biology

Retention is the ability to retain and consequently remember things experienced or
learned by an individual at a time. It takes place when learning are coded into memory.
Thus, appropriate coding of incoming information provides the index that may be
consulted without an elaborate search in the memory line (Bichi, 2002). Retention of
concepts learnt would help in reflective thinking and the retained concepts can be used in
creative ways to solve novel problem .The nature of the materials are related to the quality
of retention in terms of their meaning. Permanent and meaningful learning is the ultimate
goal of any education endeavor; understanding and retention are the product of meaningful
learning when teaching is effective and have meaning to students (Bichi, 2002). Several
factors influence retention; Bichi (2002) reported that learning could improve retention,
while things that lead to confusion or interference among learned materials decrease the
speed and efficiency of learning and accelerate forgetting. Osemwinyen (2009) found that
students’ interest and retention could be aroused and retained through the use of
appropriate instructional media and that Poor teaching method is one of the major factors
influencing poor academic achievement and retention.

Tavasuria and Zurida (2014) worked on the effect of 3-Dimensional computer
simulation on biology students’ achievement and memory retention and find out that
realistic simulation improves biology students’ achievement and memory retention.

Adebayo and Oladele (2016) worked on effects of computer simulation instructional
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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 and retention ability.Akubuilo (2004) reported that any instructional model, which
elicits adequate students’ participation, has a profound effect on students’ retention. Jiya
(2011) studied on the effects of teaching-with-analogy on academic performance and
retention of evolution concepts among NCE biology students,and revealed that there was a
significant difference in the retention ability of the students taught, using analogy

compared to those taught using lecture method.

2.9  Gender and Academic Performance in Biology

Gender issues have become the talk of today's educational forum. Although the
literacy rate is more among boys than girls are, it is quite interesting to observe that girls
are securing better rank than boys in almost all academic and other competitive
examinations. (Karthigeyan and Nirmala, 2012). The performance of every individual is
not equal, there is a lot of variability and dispersion. The differences cannot be attributed to
a single factor only, but the outcome of a number of factors such as intelligence, study
habits, self-concept, creativity, aptitude, interests, socio economic factors, etc. Along with
these, gender of the child is also an influencing factor on academic performance. The role
of gender in science achievement test has resulted to studies over time by scholars. Usman
(2008) found that boys performed well in any rigorous work while girls settle more for less
rigorous work. Bichi (2009) believed that girls performed better than boys in problem
solving types of activities. Yoloye (2004) opined that if equal opportunity were given to
both boys and girls, they would perform equally well. Ahmed (2008) reported that the
influence of sex on achievement motivation were found to be statistically non-significant.
He carried out a study on “Achievement Motivation differences among adolescent boys

and girls of various ordinal positions.
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Gender bias is still very prevalent, according to Arigbabu & M;ji,(2004);
Onyeizugbo (2003) pointed out that “sex roles are rigid in Africa, particularly in Nigeria.
Eta (2000); Jegede and Inyang (1990) revealed that males have a head start advantage over
females in opting for science related careers ,and that there is a low participation of females
in high school courses in science and technology as well as the low numbers of women
who hold professional careers in science or technology. Owuamannam and Babatunde
(2007) noted that girls tend to go for courses that do not require more energy and brain
tasking such as home making while boys looked for jobs in management, engineering,
banking and other brain tasking professions. Nwosu (2001) revealed that exposure to
science process skills based learning involving activities for both females and males
(experimental group) yielded a more effective learning irrespective of gender and ability
level. Abdu-raheem (2012) worked on gender differences and students’ academic
achievement and retention in junior secondary schools .The findings indicated that there is
no significant differences between the achievements mean scores of male and female
students in the experimental and control groups. There is no significant difference between
the retention mean score of male and female students in the experimental and control.

In different cultures, girls and boys are socialized differently which result to girls
learning different roles and attitudes from boys (gender specific socialization) and are
brought up to see technology and its use as reserved for masculine gender. Adu and Olabisi
(2013)conducted anexperimental research to investigate the effects of Computer Based
Instructional Strategy on the academic achievement of pre-service teachers in ecology. The
result showed that there was significant effect of treatment on the achievement of the
students. There was no significant main effect of gender on the students’ post academic
achievement scores. There was no significant interaction effect of treatment and gender on

students’ academic achievement in ecology at the posttest level.
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Okonna, Ushie and Okworo (2014) carried out studies on effect of gender on
academic performance of maritime trainees in Nigeria taught with web-based resources.
They carried out a pretest and posttest non-equivalent control group design using forty
maritime trainees, twenty participants each in the experimental and control groups, from
the maritime industry in Nigeria. The findings showed that no significant difference exists
between the academic performance of male and female maritime security trainees.

Nwosu (2001) suggested that gender stereotyping has to be discouraged in the
homes; schools and societies to enable females participate freely in skills based activities.
Loyd and Gressard (2001); Njoku (2005) reported significant gender differences in the way
females and males rated themselves in their ability to master technology skills. Even
though boy’s genders were positive about their computer abilities, males rated themselves
higher than females. In addition, Torkzadeh andVan-dyke (2002) reported that more male
secondary schools students (72%) had access to personal computers (laptops) than females.
Respondents also were asked to indicate computer applications used. The result showed
that there is significant difference in the application of computer by male and female
subjects. It was clear that male students engaged in applications like word processing,
internet browsing, e-mail data analysis, programming, and corel draw more than the
females, except that the females engage in chats and games more than their male
counterparts do. This result could as well be linked with the issue of fear and anxiety,
which female students attribute to computer, and may be responsible for their lower
engagement in using computer software and applications.Adebanjo (2004) reported that
female students showed greater anxiety in the use of computer than male counterparts.
Osborne, Simon and Collins (2003) reported that there is a general ‘swing away from
science’ by women in many countries and thatthe decrease in interest in science amongst

girls is even more pronounced than boys.
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Huyer (2013) reported that women are severely underrepresented in degree
programmes in science and technology. She further reported that in the united stated and
European Union, women represented less than 30% of physics and engineering students
and around 30% or less of the science and technology work force, the only exception being
in biosciences and life sciences where women hover around 50%. If this swing has caused
noticeable ripple in the developed world, the situation in the developing world which
includes Africa is better imagined (Uchenna, 2013).

Hoffman (2002) observed that girls on an average perform as well as, if not better
than boys, in many scientific subjects, also that girls have the same level of competence in
science as boys. Gilbert (2009);Adebayo and Oladele (2016) observed in their work that
there was no significant effect on gender, that both boys and girls yield more effective
learning irrespective of gender and ability level. However, this trend seems to be changing
in the recent past and such discriminations are not so marked. Hence, this study examined
gender as a factor on the academic performance, attitude and retention among NCE I
biology student in evolution concept using "EVACS" and ‘1 EVOLVE’’Computer

simulation model.

2.10 Overview of Similar Studies

Many scholars and researchers have used computer simulation to model real life
situation in various subject areas;

Ezeugwu (2007) conducted a study on the effect of simulation method on
students’achievement in mathematics. The study was carried out in Nsukka education zone
of EnuguState. The sample of the study was200senior secondary two (SS2) students.
Mathematics achievement test instrument developed by the researcher was used for data
collection. The data collected were analyzed using mean and standard deviation while the

research hypotheses were tested using t-test. The study found out that there is no significant
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difference in male and female students’ achievement in mathematics when exposed to the
same teaching method. The study recommended the use of collaborative teaching method
in teaching mathematics. The relevance of the highlighted work to the present study was
that it helped the researcher to identify the interaction effect of simulation method on
gender as it regards achievement in mathematics. The reviewed work was in Mathematics
Nsukka educational zone, while the present study wasin biology, with Federal Colleges of
Education in North West, Nigeria

Akinsola and Animasahun (2007) worked on the effect of simulation-games on
students’ achievement and attitudes to mathematics in secondary school. The sample of the
study was 147 students in senior secondary school in Osun-State, Nigeria. The research
design involved pretest and posttest. T-test and analysis of variance was used to analyze
the data collected for the study. The finding reveals that students’ poor academic
achievement in mathematics is partly due to the method of teaching used. The findings also
revealed that, the use of simulation-games environment improved academic achievement
and this lead to positive attitude towards mathematics. They concluded that teachers’ use of
stimulating teaching methods would go a long way in sustaining and motivating students’
interest in learning mathematics. Akinsola andAnimasahun (2007) worked on students’
academic achievement and attitudes. While the present study, included retention and in
biology subject. Akinsola and Animasahun (2007) worked with students in senior
secondary school while the present study was conducted using NCE 11 biology students.

Obeka (2009) investigated the effects of EPODEWALAD and POWER simulation
games on students’ academic achievement and interest in some environmentaleducation
concepts of geography in Otukpo Local Government Area of Benue State. The sample was
492 students. The study design was a quasi-experiment. The instrument used was EPAT

and EPII. The research questions were answered using mean and standard deviation while
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the research hypotheses were answered using analysis of covariance (ANCOVA). The
findings revealed that simulation had significant effect on students’ achievement and
interest. The study was on geography while the present study is in biology. Both are in
simulation. Obeka (2009) used EPODEWALAD simulation games while the present
studyused EVACS and EVOLVE computer simulation model. Attitude and retention were
also added in the present study to investigate its effect on performance.

Gilbert (2009) conducted a study on the effect of simulation teaching method on the
academic achievement of chemistry students in Etche Local Government Area of Rivers
State. The study involved one hundred and fifty (150) senior secondary two (SS2)
students.Chemistry achievement test instrument developed by the researcher was used for
data collection. The data collected were analyzed using mean and standard deviation while
t-test was used to test the research hypotheses. The study found out that there is no
significant difference in male and female students’ achievement when exposed to the same
teaching method. The importance of the reviewed work to the present study is that it
showed among others that simulation method is gender friendly as it regards students’
achievement in Chemistry. Nevertheless, the reviewed work was in Chemistry while the
present study is in biology. The difference creates a gap that the present study intends to
fill.

Riess and Mischo (2010) examined the promoting systems thinking through biology
lessons. This study’s goal was to analyze various teaching approaches within the context of
natural science lessons, especially in biology. The main focus of the paper lies on the
effectiveness of different teaching methods in promoting systems thinking in the field of
Education for Sustainable Development. They incorporated into the study: special lessons
designed to promote systems thinking, a computer-simulated scenario on the topic

“ecosystem forest,” and a combination of both special lessons and the computer simulation.
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These groups were then compared to a control group. A questionnaire was used to assess
systems thinking skills of 424 sixth-grade students of secondary schools in Germany. The
assessment differentiated between a conceptual understanding (measured as achievement
score) and a reflexive justification (measured as justification score) of systems thinking.
Based on the pretest—posttest control group design, only those students who received both
special instruction and worked with the computer simulation showed a significant increase
in their achievement scores. The justification score increased in the computer simulation
condition as well as in the combination of computer simulation and lesson condition. They
identified that computer simulation based learning was effective teaching method and have
positive impact on Biology students’ understandings and achievements which were
analyzed through students’ ability in answering questions regarding forest ecosystem topic
with correct explanation and their score. Hence, computer simulation based teaching
method supports students from different learning styles, create constructivism learning
environment in which role of students in learning process is higher than that of the teachers
and enhance students’ understandings, ability of thinking and achievement.

Ahmad and Asghar (2011) carried out study on Attitude towards Biology and Its
Effects on Student’s Achievement. They examined the relation between attitudes towards
science in biology courses and students’ biology achievement in Isfahan. 185 grade 12 (age
17-18 years) students in Isfahan was used for the study. 30-item questionnaire, which was
based on Simpson-Troost Attitude Questionnaire-revised (STAQ-R) inventory, was used.
The results showed that among attitude towards science dimensions, only “biology is fun
for me”, have meaningful and positive relation with students’ achievement in biology.
There was no significant difference between girls and boys in attitude towards biology,

although girls had better achievements in biology in comparison with boys. The present
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study is similar to this study in the aspect of student attitude towards biology and also on
the effect of the teaching strategy on gender.

Serin (2011) carried out work on the effect of the computer-based instruction on the
achievement and problem solving skills of the science and technology students Nicosia-
North Cyprus. He used 52 students; 26 in the experimental group and 26 in the control
group. The study was based on the pre-test/posttest control group design. The result of the
study reveals that there is a statistically significant increase in achievement and problem-
solving skills of the student in the experimental group that receive the computer based
science and technology instruction. However, the present study differ from Serin (2011) by
adding other variables in the study like using two computer models.

Abdu-raheem (2012) worked on gender differences and students’ academic
achievement and retention in junior secondary schools in Ekiti state. 240 junior secondary
school class Il students selected from 6 schools, 3 boys only and 3girls only in EKiti state
Simple random sampling was used to select 40 students from each single-sex school. The
instrument used for the study was the social studies achievement test (SSAT) designed by
researcher. SSAT contained the bio-data of the respondents in section A while section B
consisted of 40 multiple-choice items designed to find the level of achievement and
retention in social studies. The data were analyzed using ANOVA statistical analyses. The
findings indicated that there is no significant differences between the achievements mean
scores of male and female students in the experimental and control groups. There is no
significant difference between the retention mean score of male and female students in the
experimental and control.

Araoye (2013) examined Redressing Students’ Motivation and Academic
Achievement in Biology Education at the Federal College of Education (Special) Oyo, Oyo

State, Nigeria. The research design for the study was descriptive survey. Seventy Biology
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students were used for the research. A structured questionnaire was developed and used to
generate needed responses in line with the stated hypotheses. The data collected were
analyzed using chi-square statistical method. The findings revealed that factors like good
students background in Biology, high teacher-student ratio, positive attitude of the students
and good teacher methodology promote high achievement in Biology and vice versa.
Olorukooba, Lawal and Jiya (2012) made a study on effects of the use of analogy
teaching strategy in Evolution concepts among NCE Biology Students Niger State Minna.
The study adopts a pretest, posttest post-posttest experimental control group designed. 280
NCE Il Students were used for both experimental and control group. The instrument used
for the study was Evolution Achievement Test (EAT). EAT was made up of a 40 items
multiple-choice questions which were used for data collection the instrument has reliability
coefficient of 0.80. Two groups were involved the two groups were pretested at the
beginning of the study using EAT. After treatment the experimental and control group were
posttest and after two weeks post-posttest to determine the students retention level t-test
was used for statistically analysis, the result shows that the experimental score 26.17 while
control group score 13.01 at P<0.05 level this indicate that the experimental group
performed significantly better than the control group taught using lecture method. The
analogy teaching strategy was found to significantly improve students’ performance and
retention. Students learn better when taught using analogy. Olorukooba, Lawal and Jiya
(2012) study was relevant to the present study, in that they used analogy to clarify concepts
of mirror and lenses which students usually confuse or used interchangeably. The finding
of these study are of relevance to the present study in that it guided the researcher to select
problems and also use the Evacs and Evolve computer simulation strategy in teaching

concepts of evolution to NCE |1 Biology Students.
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Ekwe (2013) carried out a study on the effect of simulation teaching method
onstudents’ achievement in Biology. The study was conducted in Nsukka education zone
ofEnugu State. Three hundred (300) senior secondary two (SS2) students were involved in
thestudy. Biology achievement test instrument developed by the researcher and validated
byexperts was used for data collection. The data collected were analyzed using mean
andstandard deviation to answer the research questions while t-test was used to test
thehypotheses. The findings of the study showed that there is no significant difference in
maleand female students’ achievement in biology when exposed to the same teaching
method.The relevance of the highlighted work to the present study is that it helped the
researcher toidentify the interaction effect of simulation method on gender as it regards
achievement inbiology. Nevertheless, the reviewed work did not take cognisance of effect
of simulation on students’ retention while the present study do. This difference creates gap
that the present study filled.

Ezeudu and Okeke (2013) investigated the effects of simulation on students’
achievement in senior secondary school chemistry in Enugu state, Nigeria. The design of
the study was quasi-experiment with a sample of 159 senior secondary school students (80
males and 79 females). Two research questions and two hypotheses guided the study. The
achievement test in simulation (ATIS) was used to collect data on the student achievement.
Means and standard deviation were used to answer the research questions while the t-test
was used to test the hypotheses at 0.05 level of significance. The results showed that
simulation increase students’ achievement in chemistry more than the conventional
method. The finding of this study are of relevance to the present study because it serve as a
guide to researcher preparation.

Gambari, Moses and Charles (2013) investigated the effect of cooperative,

competitive and individualistic instructional strategies on the performance of high, medium
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and low academic achievers using video instructional package. 120 senior secondary
school mathematics students were randomly assigned into cooperative, competitive,
individualized, and conventional teaching methods. Students from each group were
stratified into high, medium and low achievers. Video Instructional Package (VIP) on
mathematics and Geometry Achievement Test (GAT) were used as treatment and test
instruments, respectively. Analysis of Variance and Scheffe test were used for data
analysis. Findings indicated that there was significant difference in the performance of the
groups in favour of cooperative learning strategy. Students’ achievement levels had
significant influence on their performance in competitive and individualized instructional
settings. The finding of this study are of relevance to the present study because both studies
involved visual aids.

Gambari, Yaki and Olowe (2013) examined understanding of the concept of
digestive system in biology using computer simulation. The study involved 60 senior
secondary Il biology students from three schools in Minna, Niger State, Nigeria. The
schools were randomly assigned to experimental and control groups. The experimental
group one was taught the concept of digestive system using Computer Simulation Package,
experimental group Il was exposed to BIM and conventional method was used for the
control group. The data collected were analysed with t-test, ANOVA and Scheffe’s post-
hoc test. The results revealed that there was significant difference in the mean performance
scores of students in experimental groups (I and Il) and control group. There was no
significant difference between the mean scores of male and female students taught biology
using computer simulation package, implying that the package is gender friendly. No
significant difference existed between the mean scores of male and female students taught
biology using biology instructional model. It was concluded that the use of the computer

simulation package was more effective than the biology instructional model and
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conventional method of teaching respectively. This study is similar to the present research
in the following aspect, both include computer simulation, both are quasi experimental, the
work were both in biology; but the present study was with NCE 11 biology students of
Federal Colleges Of Education North -West.

Olubola and Aladejana (2013) examined the effect of simulation games and
computer assisted instruction on teaching basic science among lower primary school pupils
from Ikere-EKkiti, EKiti state. The study adopted a pre-test, post-test experimental control
group design in which a total number of 150 pupils were subjects of the study. There were
two experimental groups and one control group consisting of 50 pupils each. The research
instrument “Science Achievement Test” (SAT) was used for the pre-test and the post-test.
The first experimental group was exposed to the “Game Tactics Skill package” (GTSP)
which involved pupils playing the Simulation Games. The second experimental group was
exposed to the “Computer Interactive Skill Package” (CISP) which involved cluster
teaching and individual interaction, while the control group was taught using the
conventional teaching strategy. Post-test was conducted at the end of the pupils’ exposure
to the strategies. The data collected were analyzed using t-test and analysis of co-variance
(ANOVA). The hypothesis formulated was tested at 0.05 level of significance. 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 can be very useful in improving teaching and active learning or learning by doing
especially when there are minimal facilities for computer assisted instruction. Olubola and
Aladejana study is relevant to the present study, in that they used “Game Tactics Skill
package” (GTSP) and “Computer Interactive Skill Package” (CISP) which involved cluster
teaching and individual interaction. The finding of these study are of relevance to the

present study because it serve as a guide to researcher preparation.
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Adu and Olabisi (2013)conducted anexperimental research to investigate the
effects of Computer Based Instructional Strategy on the academic achievement of pre-
service teachers in ecology. A quasi experimental pre-test, post-test control groups,
consisting of the experimental group that was exposed to computer Based Instruction and
the control group that received the conventional teaching method. 230 College of
Education Biology students (male and female) from llorin were sampled from the
population of all students in Nigerian Colleges of Education. Data were collected through
Achievement Test in Ecology (ATE); the teaching lasted for six weeks. Analysis of
Variance (ANOVA) were used to analyse the data collected. The result showed that there
was significant effect of treatment on the achievement of the students .There was no
significant main effect of gender on the students’ post academic achievement scores. There
was no significant interaction effect of treatment and gender on students’ academic
achievement in ecology at the posttest level. Adu and Olabisi (2013)study was relevant to
the present study in the sense that both studies used student from Colleges of Education
and in biology courses. The findings serve as a guide for the present study.

Osuafor and Okigbo (2013) carried out a study to investigate the effect of
differentiated Instruction on the academic achievement of Senior Secondary One biology
students in Awka, Anambra state. The design was quasi experimental that employed a pre-
test, post-test non-randomised equivalent groups. A Total of 67 biology students found in
two intact classes in two randomly selected schools were used for the study. Biology
Achievement Test was used for data collection. Data were analysed using mean and
ANOVA. Results showed that a significant difference exists between the achievement of
students taught with differentiated instruction method and those taught with conventional

method. The present study used "EVACS" and ‘[ EVOLVE’’computer simulation models.
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Both studies are in biology subject. The both studies are on students’ academic
performance, attitudes and retention. Both are quasi-experimental study.

Tavasuria and Zurida (2013) investigated the effects of realistic simulation and non-
realistic simulation on biology students’ achievement. The study is quasi experimental .A
sample of 136 form four biology student in Perak, Malaysia from two secondary schools
were divided into treatment group (68 students) and control group (68 students) and taught
cell division topics for three weeks ,biology classes were randomly selected for the study.
First biology class randomly chosen as treatment group while second-class randomly
chosen as control group in which the student were taught with non-realistic simulation.
Data collected where analyzed using descriptive statistics and inferential statistics such as
paired samples. T-test and one-way ANCOVA. The result indicated that realistic
simulation is most effective teaching method in cell division topic than non-realistic
simulation. It enhance students understanding and achievement in biology subjects. Studies
of this kind are scarce but provided interesting examples of the kind and variety of
computer simulated models that teachers regularly use in their science classes.

Wekesa, Wekesa and Amadalo (2013) worked on Computer Mediated Simulation
Module for teaching Cell Division in Secondary School Biology. This study involved three
mixed secondary schools Njoro, Kenya. The schools were purposively sampled on the
basis of easy accessibility and the availability of IBM compatible computers. A total of 102
form three students (59 males and 43 females) were randomly selected from three intact
classes that served as the experimental group (E) and the control group 1 (C1) and control
group 11 (C2). In the study, two groups (E and C1) were pretested but all were post tested
after treatment. The variables of interest are the students’ learning outcomes in biology
course on cell theory that were used to determine the validity and reliability of the CMS

module. The first is students’ academic achievement that was assessed using the Biology
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Achievement Test (BAT), which was developed for the study. BAT, consisting of a 30-
item paper and pencil instrument (that is, 20 multiple-choice and 10 completion questions)
.The second dealt with the affective realm referred to as students’ attitude towards the
biology course on cell division. One paper-and-pencil checklist instrument measured the
students’ affective learning outcomes namely the Students’ Attitude Questionnaire (SAQ).
The paper describes the design and development of a valid, reliable and flexible
instrument, a Computer-Mediated Simulation (CMS) module for teaching cell division
topic in secondary school biology. The design was based on the generic instructional
approach of Plan, Do, See and Improve (PDSI). Each step has an outcome that feeds the
subsequent step or results in modification of the prior step. The design and development of
a CMS module is aimed at bringing out the dynamics of the process of cell division to
facilitate students understanding of the topic better. The process of cell division specifically
involved the aspects of meiosis and mitosis. The module was also developed to fill, in
some way, the special need for media and technology in biology teaching at secondary
school level in Kenya and perhaps elsewhere. Evaluation of the CMS results of the actual
implementation in test schools provide improvement highlights of the strengths of the
module geared towards shifting the point set presently to a more desirable outcome. They
reported that students taught with computer simulation based instruction got higher
achievement than students taught with the traditional teaching method.

Duyilemi, Olagunju and Olumide (2014) determined effects of computer simulation
Package in the teaching of Genetics on students’ attitude towards Biology. The study also
determined the effect of gender and parental education on students’ academic achievement
in Biology. The study used pretest-posttest, control group; quasi-experimental design with
2x2x3 factorial matrix. Two hundred and forty (240) students from four purposively

selected schools in Oyo State, Nigeria, made up the sample. The instruments used are
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Students. Attitude to Biology Scale; Computer Simulation Package on Genetics in Biology
(CSPGB); Operational Guide for Computer Simulation Package on Genetics in Biology
(OGCSPGB) and Operational Guide for Conventional Based Instruction on Genetics in
Biology (OGCBIGB). Data collected were analysed using Analysis of Covariance
(ANCOVA). Treatment had a significant effect on students’ post-test attitude score.
Student’s attitude towards Biology was significantly improved with computer simulation
package. There was also a significant effect of parental education on students’ attitude. The
package was found to be gender friendly. The present study used ‘“‘EVACS’ and
‘1 EVOLVE’computer simulation models to teach evolution concept of biology. This
study relates because it has given an insight in to how computer simulation Package could
improve students’ performance and attitude towards biology.

Okonna, Ushie and Okworo (2014) carried out studies on effect of gender on
academic performance of maritime trainees in Nigeria taught with web-based resources.
They carried out a pretest and posttest non-equivalent control group design was employed
using forty maritime trainees, twenty participants each in the experimental and control
groups, from the maritime industry in Nigeria. The findings showed that no significant
difference exists between the academic performance of male and female maritime security
trainees.

Adedamola (2015) investigated the effects of computer-assisted instruction (CAI)
in biology compared to the traditional method of teaching on senior secondary school
students’ achievement and attitude in Osun state. A science class was randomly selected in
each of the three purposively selected schools. One hundred and fifty-two students
participated in the study. One-group pretest-posttest experimental design was used.
Students’ pre- and posttest examination scores were used to assess the effect of the

instruction. Students’ Attitude to Computer Instruction Questionnaire (SACAIQ) with
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reliability (r) = 0.78 was used to assess students’ attitude towards computer-assisted
instruction. Data collected were analysed using descriptive and inferential statistics. The
result of the study revealed that a statistical significant difference existed between students’
academic achievement and mode of instruction but no significant difference existed in the
students’ attitude. Therefore, it is recommended that computer-assisted instruction should
be used in the teaching of biology at secondary.

Adebayo and Oladele (2016) Effects of Computer Simulation Instructional Strategy
on Biology Students’ Academic Achievement in DNA Replication and Transcription. This
study investigated the effects of Computer Simulation Instructional Strategy on Biology
Students’ Academic Achievement in DNA replication and transcription. The study also
examined the effects on retention ability and gender .The study used pretest-posttest, post
posttest, quasi-experimental control group design. DNA Replication and Transcription
Achievement Test (DRTAT) was developed and administered on fifty undergraduate 300
level Biology Education students from EKkiti State University. The reliability coefficient of
DRTAT was 0.70 .Experimental group was taught using computer simulation instructional
strategy while the control group used lecture method. Result showed that there is a
significant main effect of computer simulation on students’ mean achievement score in
DNA replication and transcription. There was also a significant effect on the retention
ability of students but no significant effect on gender was observed. The computer
simulation was effective in enhancing students’ achievement scores and retention ability
therefore, computer simulation was recommended as a means of teaching Undergraduate
Biology students in Nigerian university other tertiary institution.The finding of these study
are of relevance to the present study in that it guided the researcher to select problems and

also use the strategy in teaching concepts of evolution to NCE Il Biology Students.

2.11 Implications of the Literature Reviewed on the Present Study
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The review into many research studies in the area of abstractness nature of
evolution concepts, students’ performance, using computer simulation model as a teaching
strategy on evolution concepts were carried out. Researchers such as Gambari, Yaki and
Olowe (2013);Duyilemi, Olangunju and Olumide (2014); Adu and Olabisi (2013);Ezeudu
and Okeke (2013); Tavasuria andZurida (2013);Adebayo and Oladele (2016) among
others, used computer simulation models or packages as a teaching strategies in enhancing
students’ academic performance and retention in teaching biology. Several learning
difficulties arise and students have tended to have different understanding of evolution
concepts that teachers attempted to put across. To ensure meaningful learning and improve
academic performance and retention, several and specific instructional strategies that are
suitable to bring readiness to the problem have been found in the literature. The strategies
may help students construct their own knowledge, a process that is encouraged in the
standards and consistent with the constructivist view of learning.

The theory of constructivism suggests that learners construct knowledge out of their
experiences. The theory holds that the learners make meaning of what is taught in the
classroom when they are given the opportunity to participate actively in the learning
process. This theory is relevant to the present study because simulation method gives
students the opportunity to participate actively in class. Therefore the outcome of this
research work may help to strengthen the view of the constructivist theorist.

The study has reviewed literature on the previous works done related to the
problems, which are being faced in the teaching and learning of evolution concept in
biology. The learning problems in evolution concept faced by students have been attributed
to several factors such as less conducive Biology learning environment, lack of effective
teaching method (Wekesa, 2003) and learning approach that require memorization of

abstract concepts. Olubola and Aladejana (2013) said that teachers still retain the
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conservative approach by acting as repertoire of knowledge while learners remain as
dormant recipients.Students’ negative attitude towards evolution especially as it dealt with
culture and religious neglecting scientific view is also linked with instructional strategies
employed by the teachers that rely normally on lecture method, and this resulted in the poor
performance of students.This runs quite contrary to the major aims of science education, as
there is no provision for activities in the method as students are reduced to the status of
passive listeners.

One of such instructional strategies that is gradually gaining research attention of
recent is computer simulation. From the literature cited, most of the studies carried out,
were at primary and secondary schools level. A similar study is hereby being undertaken at
NCE 11 level and on the concepts of evolution to find out the effect of computer simulation
model on this level of students. literature had shown that the beneficial effects of Computer
Assisted Instruction (CAI) that include motivation transfer of knowledge, problem solving,
and individualization of instruction are also inherent in Simulation model .

The literature reviewed indicated that the present study is in line with some of the
researches carried out by previous researchers, some show positive relationship between
students’ academic performance and simulation teaching strategy but others show negative
correlation. From the literature cited, it shows that studies on computer simulation models
more especially in evolution concepts were not carried out at the tertiary level such as in
colleges of education. Therefore, this study deem to fill in this gap by investigating the use
of Evacs and Evolve computer simulation models teaching strategies to teach some aspects
of evolution concepts to NCE Il Biology students; in order to address the issue of abstract
nature of the concepts which were among the factors attributed to the cause of poor

performance at NCE Il level. So this research looked at the efficacy of EVACS and
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EVOLVE computer simulation models on attitude, retention and academic performance in

evolution concept of biology.
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CHAPTER THREE

METHODOLOGY
3.1 Introduction

This study investigated the Efficacy of “EVACS” and “EVOLVE” Computer

Simulation models on Attitude, Retention and Performance in Evolution Concept among
Nigeria Certificate in Education, Students of North West Zone, Nigeria. In this chapter, the
research design and procedure for data collection, as well as the instruments that were used
for data collection are described. The procedure for data analysis is also highlighted. The
chapter is presented under the following subheadings:
o Research Design;
. Population of the Study;
o Sample and Sampling Techniques;
o Instrumentation;

o Selection of Topics to be Taught;

o Item Specification;

o Validation of Instruments;

o Pilot Testing of the Instruments;

. Reliability of the Research Instruments;
o Item Analysis of the Instrument;

. Administration of Treatments;

. Control Group ( Lecture Method)

o Data Collection Procedure and

. Procedure for Data Analysis



3.2 Research Design

The study adopted quasi-experimental design involving Pretest, Posttest and
Postposttest using two experimental and one control groups. The pretest was administered
(01) to Experimental group (EG3i), (EG,) and control group (CG) before treatment to
establish equivalence in prior knowledge and attitude of the three groups. The treatment for
the study in experimental groups one is "EVACS" (X;) and experimental group two
EVOLVE" (X;), computer simulation models and while the control group received lecture
method (X,). This was followed by posttest (O2) to determine the students’ performance in
evolution concepts taught. Postposttest (03) was administered to the student (both the
experimental and the control groups) after two weeks of posttest to determine their
retention ability. Furthermore, the posttest means scores of the male and female students
were used to find out whether the treatments are gender friendly or not.

The research design is illustrated in Figure 3.1.

AP AP
EGi —»O1——»x,—— O, >0, » AP
AT AT
AP AP
EG, —»O; > X »0, ———»0;—> AP
AT AT
AP AP
CG —»0, > X, » O, >0 > AP
AT AT

Figure 3.1:  Research besign
Adopted from Kerlinger (1973)

Key:
EG;= Experimental group (Exposed to "EVACS" Computer Simulation model)
EG,= Experimental group (Exposed to "EVOLVE" computer Simulation model)

CG= Control group
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Xi1=  Treatment (EVACS)

Xz = Treatment (EVOLVE)

Xo= lecture method (No Treatment).

O1=  Pretest (used to determine equivalence in prior knowledge)
0,=  Posttest (used to determine the Academic Performance)
Os=  Post posttest (for Retention)

AP= Academic Performance

AT = Attitude

3.3  Population of the Study

The population of this study consisted of all NCE Il biology students in Federal
Colleges of Education of North West Zone of Nigeria, who registered for 2014/2015
session. There were five Federal Colleges of Education in the zone. The total number is
five hundred and thirty (530) NCE Il Biology students that formed the population of this
study. Out of this number, 230 were male and 300 were females. The age range is 21-25.
The details of the population are shown in table 3.1

Table 3.1: Population of NCE |1 Biology Students in the Study

SIN College Male Female  Total
1 FCE Zaria 52 68 120
2 FCE Kano 48 55 103
3. FCE Bichi 40 49 89

4 FCE Gusau 42 68 110
5 F C E Katsina 48 60 108
TOTAL.: 230 300 530

SOURCE: National Commission for Colleges of Education (NCCE, 2016)
All the five colleges that form the target population of the study have many features

in common:
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o These colleges are Federal Government owned and Federal Ministry of Education
supervises the activities.

. The colleges have been presenting students for Nigeria Certificate in Education

3.4  Sample and Sampling Techniques

The sample of the study covered a total number of three hundred and thirty-one
(331) NCE 1l biology students from three Federal Colleges of Education in the study area.
the choice of 331 students is in line with the central limit theorem, Tuckman (1975) who
opined that in research of this nature, adequate sample should cover between 10 -15% of
the total population. The sample of colleges of education was drawn using simple random
sampling techniques involving ballot system, in the exercise, all the colleges were
assigned random numbers and put in a box., the three successful colleges was assigned a
random numbers of either experimental or control. Two from among the three of any
chosen institution were the experimental colleges, while the other, Control College using
simple random sampling techniques. However, FCE Zaria and FCE Katsina were the
experimental colleges while FCE Kano, the control group.The sample of colleges of
education was drawn using simple random sampling techniques involving ballot system,
the three colleges were assigned random numbers and put in a box.

Table 3.2:  Sample of the Study

SIN Status College Male Female Total
1. Experimental group FCE Zaria 52 68 120
2. Experimental group FCE Katsina 48 60 108
3. Control group FCE Kano 48 55 103
Total 148 183 331
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3.5 Instrumentation

The researcher developed the following research instruments:

o Evolution Concept Performance Test (ECPT)
. Students’ Attitude Questionnaire (SAQ).
3.5.1 Evolution Concept Performance Test (ECPT)

This is an instrument developed by the researcher consisting of 40 multiple-choice
questions with four options, the correct option with three incorrect distractors, using
content on evolution to determine the academic performance of NCE Il students in
Biology. It was used also in determining students’ retention ability. The test items covered
all the units that were taught by the researcher on evolution concept. The ECPT test items
were constructed to determine the students’ academic performance and retention in
evolution concepts after the teaching. To ensure equal distribution of the test items over the
units taught, a table of specification based on Bloom’s cognitive taxonomy covering;
knowledge; comprehension; application; synthesis; analysis and evaluation respectively
was prepared as shown in table 3.3.

3.5.2 Students’ Attitude Questionnaire (SAQ)

Students Attitude Questionnaire (SAQ) were adapted from (Lawal, 2009).The

questionnaire comprised of 20 items onstudents’ attitude towards evolution concepts and

these was based on Likert 5- point rating scale. The rating of the 5-points Likert scale is as

follows:

Strongly Agreed (SA) 5
Agreed (A) 4
Undecided (UD) 3
Disagree (D) 2

Strongly Disagree (SD) 1
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3.6 Selection of the Evolution Concept Taught

The topics taught were from evolution course in biology (Bio 225) of National
Commission for Colleges of Education (NCCE) (2012 edition), Benchmark Academy
(BMAS)

i. Evolution

ii. Evidences of organic of evolution.

iii. Variation.

(\2 Adaptation for survival.

V. Competition for survival

Vi, Survival of the fittest.

These topics were selected for the following reasons:

o To maintain continuity and objectives of the NCCE Minimum Academic Standard
for the NCE Il Biology students.

. The topic constitutes the areas students perceived to be difficult and abstract as
observed by Bishop and Anderson (1990), Jensen and Finley (1996) and Bernado

and Clores (2007) and Kampourakis (2014)

The choice of the evolution course was motivated by some reasons: Evolution
concepts is being perceived as abstract concepts (Araoye, 2013). According to (Mike,
2010) students still have difficulty in understanding and are confused about the terms
related to evolution concepts. Confusion about the terms leads to students not
understanding the concept well. Students’ develop negative attitude towards evolution
especially as it dealt with culture and religious neglecting scientific view. Chief examiners
report (2011 and 2014) noted that many teachers have phobia toward teaching evolution,
which might be another reason for poor academic performance of students in the subject

area.
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Table 3.3:  Table of Specification/Test Blue Print for ECPT Construction

Content Wg(%) Kn Cm Ap An Sy Ev Tt
(33) (22) (15 (10) (10) (10) (100)
1. Evolution (15) 2 2 1 1 1 1 8
2.Evidences of evolution (25) 2 4 1 1 1 1 10
3. Variation In Evolution (20) 3 1 1 1 1 1 8
4..Adaptation for survival (15) 2 1 1 1 1 1 7
5.competition for survival (15) 1 0 2 0 0 1 4
6. Survival of the fittest (10) 1 0 1 0 1 0 3
Total (100) 11 8 7 4 5 5 40

Source: Adapted from Obeka (2009)

3.6.1 Validation of Instrument Evolution Concept Performance Test (ECPT)
The ECPT and SAQ with the marking scheme were validated by three PhD holders
with rank of Senior lecturers and above in the Department of Science Education, Ahmadu

Bello University, Zaria. They were to:

. check whether test items conform to the objectives of the study;
o Determine if the instrument is appropriate for the level under study;
o evaluate the test items whether they are clearly stated and appropriate in terms of

the reading difficulty level of the students understanding;

. check the possible errors in the proposed answers; and

o Also certify if the questions are appropriate and give criticisms and suggestions
towards improvement of the instrument.

The impact of the expert made constructive criticisms in the area of language level
and content of (ECPT) instrument.The corrections were made leading to the final selection
of the items and corresponding marking scheme as presented in (Appendix B). Evolution
Concept Performance Test (ECPT) initially were 45 questions but only 40 were retained
after the validation. While some were reframed, for example question thirty -four and

thirty-nine were corrected as follows:
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Q 34. Which factor is most likely to cause overcrowding within a population?

(a), absence of the predator (b). Emigration c¢. food shortage. (D). absence of

territorial behaviour.
Q. 39. In evolution, analogous structures are important because they show

A. physiological diversity  B. functional diversity (c) genetic diversity.

D .Structural diversity
Students ‘Attitude Questionnaire (SAQ)
Two questions were reframed. The total items for Students ‘Attitude Questionnaire (SAQ)
are 20 and all were retained.
3.6.2 Pilot Testing of the Instrument

Pilot test was carried out to a group of 50 students in Federal College of Education
Bichi, Kano state, Nigeria. This college is part of the population but not sample of the
study.The subjects were NCE Il Biology students studying evolution course in biology.
The researcher taught the concepts in the pilot school i.e. Evolution, Evidences of organic
evolution, variation, adaptation for survival, Competition for survival and Survival of the
fittest. The data collected from the pilot study was used to determine the characteristics of
the test items, which included their facility and discrimination indices and the reliability
coefficient. The teaching for the pilot study lasted for six week after which the Evolution
Concept Performance Test (ECPT) and SAQ were given. The result of the item analysis
was shown in (Appendix G).

The instruments for the study wereEvolution Concept Performance Test (ECPT)
and Students ‘Attitude Questionnaire (SAQ). The pilot testing was done to:
I Find out the characteristics of Evolution Concept Performance Test (ECPT) items

analysis.

ii. Determine the appropriateness of the length of time required to take the test.
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iii. Determine the appropriateness of wording of the Evolution Concept Performance

Test.

v, Find out the reliability of the Evolution Concept Performance Test (ECPT) and

Students ‘Attitude Questionnaire (SAQ).

3.6.3 Reliability of the Test Instruments (ECPT and SAQ)

Reliability is the degree to which a test on repeated measurement yields almost the

same result when administered to subjects of similar characteristics (Bichi, 2002).
Forty (40) question items of Evolution Concept Performance Test (ECPT) were
administered to a group of fifty (50) biology students in FCE Bichi using test retest
method. The data collected from the pilot study was used to establish reliability coefficient.
Pearson product moment correlation (PPMC) were used for analysis. The result obtained
shows that the value of r was 0.75 (see appendix H) which signifies a high positive
correlation. Thus, ECPT is reliable to test the study subject.

In the case of Students ‘Attitude Questionnaire (SAQ), the researcher administered
the test once to the same group of 50 students in FCE Bichi. Split-half method involving
odd and even number items were used. Method of analysis involve the use of Spearman
Rank Order Correlation. Result of rho obtained was determine to be 0.75 (Appendix H)

signifying strong positive relation. Thus, SAQ is reliable for the study.

3.6.4 Facility Index (F.I) Of (ECPT).
This is the percentage of student who obtained correct answer on items. For
computing the difficulty index for each item, the following steps were followed:
The scores of the whole test script were ranked in order. From highest to lowest.
One third of the scores of the high scoring students and one third of the scores of the

bottom scoring students were selected.
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The percentage of the high scoring one third and the low scoring one third of the total test
items was calculated.

The items difficulty index was computed by adding the percentage of those that got the
items correct in the bottom scoring and high scoring groups and then divide by two. The
formula is:

_ Ru+RL
N

F

Where:

F = Facility Index.

RU = is the number among the high 27 percent of the respondents who scored the item
correctly.

RL = Is the number among the lower 27 percent of the respondents who scored the item
correctly.

N = is the total number of respondents in each of the upper and lower groups (not the entire
students that sat for the test). Lawal (2009); NSTA (2013) and Adamu (2014)
recommended facility indices between 0.30 -0.70 as appropriate/ acceptable for
achievement test.Satterly (1986) recommended 0.30 and 0.80 facility Indices for selecting
good test items for achievement test. For this study, item which fall between the range of
0.30-, 0.70 was finally selected. A difficulty index of 0.70% or higher is regarded as easy
in the items of difficulty level. Where the indices of 0.25 % or less, that the items are hard
in terms of difficulty level. In the Evolution concept performance test (ECPT) test items
with difficulty index which range from 0.25% - 0.70% was retained which is in line with

(Lawal, 2009).
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3.6.5 Discrimination Index (DI) of (ECPT)

This is used to identify high and low achieving students. This discrimination index
of test to separate or sort out high and low ranking students in a test as reported in pilot
testing. Satterly (1986) and Lawal (2009) recommended 0.30 and 0.80 discrimination
indices for selecting good items for achievement test. For this study items with
discrimination indices between 0.30 and 0.70 were selected and those with very low
indices were discarded and some reconstructed and finally selected. See (Appendix I).
Discrimination indices (DI) is determined by the formula given by (Furst 1958 in

Olorukooba 2001) as presented below:

Ru +RL

D= x100

Where:

D = Discrimination index.

RU = The Number among the Upper 27% of the Respondents who scored the Items
correctly

RL = The Number among the Lower 27% of the Respondents who Scored the Items
Correctly.

N = Number of respondents in each of the upper and lower groups.

According to Satterly (1986) and Lawal (2009) items with discrimination index
which range between 0.30-0.49 are moderately positive and 0.70 above this are highly
positive. As earlier stated, the magnitude of discrimination indices that ranges from 0.30-
0.70 are used in line in Lawal (2009). The facility indices and discrimination indices
calculated from the initial tests which did not fall within the theoretically acceptable range
suitable for use were rejected. Therefore, the instrument was reduced from 0.30 _0.70
which was finally used for the study. The discrimination index was calculated using the
formula given by (James, 2000; Lawal, 2009) (Appendix H).
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3.7  Administration of Treatment

This study consists of two experimental groups (EG; and EG;) and one control
group. These three groups were taught evolution concept using different teaching strategies
respectively. (Evacs computer simulation model, Evolve computer simulation model and
lecture method).The experimental groups E; was taught evolution concepts using Evacs
computer simulation model, experimental group 2 (E;) was taught evolution concepts using
Evolve computer simulation model while the control group was taught evolution concepts
using lecture method by the researcher. Lesson plan was prepared for the study subjects
based on the topic selected for the period of six weeks, one hour per period. The researcher
was assisted by the persons who were earlier trained by the researcher on how to use the
treatment package (Evacs and Evolve) along with the computer analyst who helped to set
up the computer simulation on computers.

Before the treatment a pretest was administered to both experimental groupl (E;),
experimental group 2 (E2) and control group (CG) to establish equivalence in prior
knowledge and attitude of the three groups.After which the same instrument were re-
administered to students as a posttest. This was used to determine students’ academic
performance in evolution concept. After a period of two to three weeks of Posttest, the
same instruments was administered as Postposttest to determine students’ retention ability.
However, the order of arrangement of the items and the options was change.

3.7.1 Experimental Group 1: “EVACS” COMPUTER SIMULATION MODEL

The “EVACS” computer simulation modelwas used to teach the concept of
evolution. Simulation model are activities designed to mimic the reality of the external
world within the classroom with the goal of instruction (Obeka, 2009). The simulation
model, adapted from another simulation model EPODEWALAD developed by Obeka

(2009).
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Step 1: The teacher introduced the topic, for a short period and then gave the definition of
some terms to the students. The objective of this step is to make students to become
familiar with some terms in evolution concepts.

Step 2: The teacher grouped the students in group of ten for easy access. The objective of
this step is to ensure that all the students participate fully

Step 3: The teacher distributed the flash card and assign roles to students.

Step 4: The teacher presents the lesson in steps while the students listen and take down
notes.

Step 5: The teacher ran the simulation model on the computer, and explain as the
simulation proceeds. The Objective of this step is to allow students to visualize and
understand the evolution concept and also emphasizes on students adherence to
instruction on how to use the simulation model.

Step 6: The teacher posed a problem for the students based on the lesson.

Step 7:The students worked in groups and discussed within the groups. The students were
allowed to work in groups of ten (10) and interact with each other and take down
notes. The objective of this step is to encourage full participation among students.

Step 8: Debriefing by the teacher/final comments, raised issue ignored by students or not
properly addressed, and ran the simulation again. The objective of this steps is to be
sure that the students understand each concepts properly.

Step 9: Evaluation of the students by the teacher.
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Figure 3.2:  Simulation Model (Merry go round) entry behaviour of the Models.
Source Adapted from :( Obeka, 2009)
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3.7.2 Experimental Group Two: EVOLVE Computer Simulation Model

““EVOLVE’ wasan acronym coined from evolution concept. Evolve was developed using

evolution concepts in the curriculum of NCE biology: (EVOL) Evolution; (V) Variation

and (E) Evidence of Organic Evolution. "EVOLVE" is another computer simulation model
adopted from Soderberg and Price (2003) by the researcher.The model described how the
students could be engaged in a problem solving experience. The Simulation includes role-
plays, games, computer programs that encourage students to become active participants in
classroom.. The researcher utilized this model to teach the same concept taught in

Experimental group one.

Step I: The teacher introduced the topic by posing a question. The objective of this step is
to create in the student the spirit of thinking and relating issues.

Step 2: The teacher thinks for a real or imaginary examples to establish a context for the
problems. The objective here is to assist the students to make use of some
manipulative skills in class.

Step 3:The teacher presents the lesson in steps and the students takes down notes.

Step 4: Further discussion by the teacher for more clarification.

Step 5: The teacher groups the students in group of ten, distribute the flash card for the
lesson and assign roles.

Step 6: The teacher pose a new question from the finding within group discussions. The
objective in this step is to ensure that the student understands the concepts very
well.

Step 7: Within the groups, the teachers compares the results obtained and explains where
necessary. The objective in this step is to encourage team and collaborative

learning.
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Step 8:The teacher runs the computer simulation model for the students to visualise the
evolution concepts. The objective of these step is for the teachers to evaluate the
students.

Step 9: Evaluation by the teacher

The teacher posed a problem

A 4

Thinking: Real or Imaginary Example to Establish A Context for the Problem

!

Presents the lesson in steps.
v

Further discussion with the students.

v

The teacher groups the students / distributed flash card and assign roles

The teacher posed a new problem from the findings

!

The teacher compares the results obtained within groups

\4
Ran the simulation model

l

Evaluation

Figure 3.4:  Flowchart of EVOLVE Computer Simulation Model
Source: Adapted from Soderberg and Price (2003)
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3.7.3 Control Group Lecture Method

The researcher taught the control group the same evolution concepts by using the
usual lecture method.one hour per week for a period of six weeks. The pretest was
administered to the subjects before the commencement of the teaching. The researcher
presented the lesson verbal, by defining the term or concept then followed by the
explanation and important points were written on the chalkboard. During the lesson, the
students listen and take notes as the teaching progresses. The subjects were referred to
Instructional Biology textbooks for more information. Written assignment was given to the
subjects after each lesson as demand by the lesson note. The materials for control group is

presented in Appendix (F).

3.8 Data Collection Procedures

The procedure for administration of the research instrument and data collection was
described as follows.

The teaching of the Concepts was done by the researcher. The pretest was
administered to the subjects before the commencement of the teaching.
The data collected for this study were through the following instruments; Evolution
concept performance test (ECPT) and student attitude questionnaire (SAQ). The
experimental group E; was taught using Evacs computer simulation model and the
experimental group E, was taught using Evolve computer simulation. After teaching the
experimental groupl (E1), experimental group2 (E2) and control group posttest was
administered using SAQ and ECPT to the three groups. The response of the subjects to
SAQ and ECPT was scored using the marking scheme.Each correct response was scored
one point with maximum scores of 40 mark. The data was collected after marking
(Appendix A and B) the students’ scripts of academic performance, attitude and retention

ability for both experimental groups and control. The scores were further divided based on
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gender i.e. female and male. After sorting out the scores, the data were subjected to

analyses as described in section 3.7.5.

3.9

Procedure for Data Analysis

The scores that were obtained from SAQ and ECPT was used for testing stated

research questions and hypotheses. The data collected were subjected to statistical analysis

at p< 0.05 level of significance. Descriptive statistics was used to answer research

questions, Analysis of Variance (ANOVA), and Analysis of covariance (ANCOVA) to test

the hypotheses.

Null Hypotheses Testing

Hon1:

H02:

H03:

HOy4:

The followingNull Hypotheses are formulated for testing at P< 0.05.

There is no significant difference between the mean academic performance scores
of NCE 11 Biology students taught evolution concepts using “EVACS” and
“EVOLVE”’ computer simulation model and those taught the same concept using
lecture method. Analysis of Covariance (ANCOVA) was used to test the
hypotheses

There is no significant difference between the mean retention ability scores of NCE
Il Biology students exposed to evolution concepts using “EVACS”, ““EVOLVE”’
computer simulation models and those exposed to the same concept using lecture
method. Analysis of Covariance (ANCOVA) was used to test the hypotheses
There is no significant difference between the mean attitude scores of NCE Il
Biology students exposed to evolution concepts using “EVACS”, ““EVOLVE”’
computer simulation models and those taught using lecture method. Analysis of
variance (ANOVA)

There is no significant difference between the mean academic performance scores

male and female NCE Il Biology students taught evolution concepts using
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“EVACS” “EVOLVE” computer simulation model. Analysis of Covariance

(ANCOVA) was used to test the hypotheses.
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4.1

CHAPTER FOUR
ANALYSIS, RESULTS AND DISCUSSION
Introduction

The study investigated the efficacy of EVACS and EVOLVE simulation models on

attitude, retention and academic performance towards evolution concept of among NCE 11

Biology students in North West, Nigeria. The data generated were analysed using the

Statistical Package for Social Science (SPSS) and the level of significance adopted for

rejecting or retaining the stated hypotheses was p < 0.05. The chapter is presented under

the following subheadings:

4.2

Data, Analysis and Presentation of Result.

Answering the Research Question.

Testing the Null Hypotheses.

Summary of Findings.

Discussion of the Result

Data, Analysis and Presentation of Result

Four types of data were generated as follows;

Pretest data generated via Evolution Concept Performance Test (ECPT) to establish
group equivalence before the experiment.

Posttest data generated via Evolution Concept Performance Test (ECPT) to
establish academic performance.

Postpost test data to measure retention of learned concept generated via Evolution
Concept Performance Test (ECPT).

Students’ attitude data generated via Students’ Attitude Questionnaire (SAQ) to

measure their attitude towards evolution concept before and after treatment.



The data generated were used to answer the research questions and test the null
hypotheses.
4.3  Answering the Research Questions
Research Questions One
What is the difference in the mean academic performance of Biology students taught
evolution concepts using “EVACS”, “EVOLVE” Computer simulation models and
those taught with lecture method?
To answer research question one the scores collected were analyzed using descriptive
statistics as shown in Table 4.01.

Table 4.01: Comparison of Mean Scores of EVACS, EVOLVE and Control Groups

Methods N X S.D Mean Difference
EVACS 120 23.55 3.646

7.62
EVOLVE 108 15.93 4,704
EVACS 120 23.55 3.646

9.31
Control 103 14.24 3.339
EVOLVE 108 15.93 4,704

1.69
Control 103 14.24 3.339

Table 4.01 showed the mean scores of NCE Il Biology Students in EVACS,
EVOLVE and Control Groups. The table revealed that the EVACS has the highest mean
score (23.55) followed by EVOLVE (15.93) and the Control group has the lowest mean
score (14.24). 1t is observed also in the table that the mean difference between EVACS and
EVOLVE is 7.62 while the mean difference between EVOLVE and Control is 1.69. Also,
the mean difference between EVACS and Control is 9.31 which is very wide when
compared to others. This shows that the difference exist in the performance of students

among the three teaching methods.
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Research Questions Two

What is the mean difference in retention ability of using “EVACS”,
“EVOLVE”computer simulation models on Biology students’ of evolution concepts?
To answer research question two the scores collected were analyzed using descriptive
statistics in form of mean scores as shown in Table 4.02

Table 4.02:  Comparison of Mean Scores of Retention Ability in EVACS, EVOLVE
and Control Groups

Methods N X S.D Mean Difference
EVACS 120 30.98 4.422

8.78
EVOLVE 108 22.20 5.623
EVACS 120 30.98 4.422

12.74
Control 103 18.24 3.417
EVOLVE 108 22.20 5.623

3.96
Control 103 18.24 3.417

Table 4.02 showed the mean scores of NCE Il Biology Students' Retention Ability
in EVACS, EVOLVE and Control Groups. The table revealed here also that the EVACS
has the highest mean score (30.98) followed by EVOLVE (22.20) and the Control group
has the lowest mean score (18.24). It is observed in the table that the mean difference
between EVACS and EVOLVE is 8.78 while the mean difference between EVOLVE and
Control is 3.96. The mean difference between EVACS and Control is 12.74. This shows

that the difference exist in the performance of students among the three teaching methods.
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Research Question Three

What is the difference in students’ mean attitude scores towards evolution concepts
using “EVACS”,"EVOLVE”’ computer simulation models and those taught with
lecture method?

The scores collected was used to answer research question three, and were analyzed using
descriptive statistics in form of mean scores and standard deviation as shown in Table 4.03.

Table 4.03: Results for Mean, Standard Deviations and Mean Differences for
Students’ Attitude towards Evolution Concepts of Biology

Methods N X S.D Mean Difference
EVACS 120 76.95 6.78

1.51
EVOLVE 108 75.44 9.74
EVACS 120 76.95 6.78

19.23
Control 103 57.72 17.83
EVACS 120 75.44 9.74

1.51
Control 103 57.72 17.83

Table 4.03 shows that the difference in the attitude scores for Experimental Group |
(EVACS) and Experimental Group Il (EVOLVE) was (1.51) in favour of Experimental
Group I. The difference in attitude between Experimental Group | and Control was (17.72)
in favour of Experimental Group 1. Finally the difference between the mean attitude scores
for Experimental Group Il and Control was (19.23) in favour of Experimental Group II.
This implies that EVACS and EVOLVE 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 three teaching methods.
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Research Question Four

What is the difference in male and female students mean academic performance
scores taught evolution concepts using “EVACS”, "EVOLVE'" computer simulation
models and those taught with lecture method?

The scores collected were used to answer research question four, and were analyzed using
descriptive statistics in form of mean scores and standard deviation as shown in Table 4.04

Table 4.04: Results for Mean, Standard Deviations and Mean Differences for Males
and Females Students’ Academic Performances

Variable Gender N X S.D Mean Difference

EVACS (Experimental I) Male 52 22.98 3.898
0.493
Female 68 23.99 3.405

EVOLVE (Experimental II) Male 49 15.28 5.094
0.698
Female 59 16.02 4.396

Results in Table 4.04 shows the mean academic performance scores for male and
female students taught evolution concepts using EVACS and EVOLVE computer
simulation models in Colleges of Education. The difference in the mean academic
performance scores of male and female students in Experimental group 1 (EVACS) was
0.493 and 0.698 for Experimental Il (EVOLVE). This is an indication that the two
computer simulation models have more effect on females than males as the females
performed better than their male counterparts when taught evolution concepts using the two

computer simulation models.
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4.4 Null Hypotheses Testing

Null Hypothesis One (HO;)

There is no significant difference between the mean academic performance scores of

NCE Il Biology students taught evolution concepts using “EVACS” and “EVOLVE”

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 4.05

Table 4.05: Summary of (ANCOVA) of Students’ Performance taught Evolution
Concepts (EVACS, EVOLVE and Control)

Tests of Between-Subjects Effects
Dependent Variable: PostTest

Source Type 111 Sum Df Mean Square F Sig. Partial Eta Squared
of Squares

Corrected Model 8862.254° 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)

Table 4.05 shows the summary of Analysis of Covariance (ANCOVA) of students’
posttest achievement scores in evolution concepts by treatment (EVACS, EVOLVE 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 327y = 54.770, p < 0.05. Consequently, the null
Hypothesis which states that there is no significant difference between the mean academic

performance scores NCE Il Biology students taught evolution concepts using "EVACS"
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and ““EVOLVE”’ computer simulation models and those taught the same concept using
lecture method is therefore rejected.

However, 82.7% (Adjusted R Square) of the total variance observed in students'
performance in evolution concepts can be accounted for by EVACS and EVOLVE
computer simulation models, while 17.3% can be explained by other factors which are not
mentioned in this study as well as error. The table further showed that the Partial Eta
Square (n?) is .251, which was considered large effect size according to Cohen (1988). In
order to determine which group differs significantly among the three treatment groups,
Sidak Post-hoc analysis was conducted. The result is presented in Table 4.06.

Table 4.06: Sidak Post-hoc Pairwise Comparison of Students’ Performance Scores
taught Evolution Concepts (EVACS, EVOLVE and Control)

Pairwise Comparisons
Dependent Variable: PostTest

0) ) Mean Std. Error ~ Sig."  95% Confidence Interval for
Methods  Methods Difference (I- Difference”
J) Lower Bound Upper Bound
EVACS EVOLVE 2.467 .380 .000 1.555 3.378
Control 4.035" 386 .000 3.110 4.961
EVOLVE EVACS -2.467" .380 .000 -3.378 -1.555
Control 1.569" .326 .000 187 2.350
Control EVACS -4.035" .386 .000 -4.961 -3.110
EVOLVE -1.569" 326 .000 -2.350 -787

Based on estimated marginal means
*. The mean difference is significant at the .05 level.
b. Adjustment for multiple comparisons: Sidak.

Table 4.06 revealed that Experimental group |1 (EVACS group) has the highest
mean score of (X= 20.227) followed by participants in experimental group Il (EVOLVE
group) with the mean score of (X= 17.760) while the control group has the least mean score
of (X= 16.192). This implies that students performed better in Experimental group |
(EVACS group) than those in experimental group Il (EVOLVE group). Table 4.01
confirmed that the difference between the two Experimental groups (EVACS group and
EVOLVE group) and the Control Group was statistically significant. The estimated
marginal mean score is shown in the Figure 4.01.
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Covariates appearing in the model are evaluated at the following values: PreTest = 12.97

Figure. 4.1: Estimated Marginal Means of Students’ performance score of NCE II
Biology students taught evolution concepts by treatment (EVACS,
EVOLVE and Control)
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Null Hypothesis Two (HO0,)

There is no significant difference in the mean retention ability scores of NCE 11
Biology students exposed to evolution concepts using“EVACS”, “EVOLVE”
computer simulation models and those exposed to 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 4.07.

Table 4.07: Summary of (ANCOVA) of Students’ Performance Score in Retention
Ability of Evolution Concepts Taught (EVACS, EVOLVE and Control)

Tests of Between-Subjects Effects
Dependent Variable: PostPostTest

Source Type 111 Sum Df Mean F Sig. Partial Eta
of Squares Square Squared

Corrected 12938.349° 3 4312783 396581  .000 784

Model

Intercept 4286.956 1 4286.956  394.206  .000 547

PreTest 3345.278 1 3345.278 307.614 .000 485

Treatment 2132.329 2 1066.164  98.039 .000 375

Error 3556.098 327 10.875

Total 209558.000 331

Corrected Total 16494.447 330

a. R Squared = .784 (Adjusted R Squared = .782)

Table 4.07 shows the summary of Analysis of Covariance (ANCOVA) of students’
retention (post-posttest) performancescores in evolution concepts by treatment (EVACS
and EVOLVE and Control). The table reveals that after adjusting for the covariance, (pre-
test score in evolution concepts), the effect of treatment on students’ retention ability in
Biology evolution concepts is statistically significant, F (2,327) = 98.039, p < 0.05. The
null Hypothesis, which states that there is no significant difference in the mean retention
ability scores of NCE Il Biology students exposed to evolution concepts using ‘““‘EVACS”’,
“EVOLVE”’ computer simulation models and those exposed to the same concept using

lecture method, is therefore rejected.
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However, 78.2% (Adjusted R Square) of the total variance observed in students'
retention ability (post-posttest) in evolution concepts can be accounted for by EVACS and
EVOLVE computer simulation models, while 21.8% can be explained by other factors
which are not mentioned in this study as well as error. The table further showed that the
Partial Eta Square (n?) is .375, which is considered to be large effect size. In order to
determine which group differs significantly among the three treatment groups, Sidak Post-
hoc analysis was also conducted. The results are presented in Table 4.08.

Table 4.08: Sidak’s Pairwise Comparison of Students’ Performance Score in

Retention Ability of evolution concepts taught (EVACS, EVOLVE and
Control)

Pairwise Comparisons
Dependent Variable: PostPostTest

0] ) Mean Std. Error ~ Sig.®  95% Confidence Interval for
Methods  Methods Difference (I- Difference”

J) Lower Bound Upper Bound

EVACS EVOLVE 3.544" 529 .000 2.503 4.585

Control 7.389" .538 .000 6.331 8.446

EVOLVE EVACS -3.544" 529 .000 -4.585 -2.503

Control 3.845 454 .000 2.951 4.738

Control EVACS -7.389" .538 .000 -8.446 -6.331

EVOLVE -3.845" 454 .000 -4.738 -2.951

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no
adjustments).

Table 4.08 revealed that Experimental group I (EVACS group) has the highest
mean score of (X= 27.607) followed by participants in experimental group Il (EVOLVE
group) with the mean score of (X= 24.063) while the control group has the least mean score
of (X= 20.218). Table 4.08 confirmed that the difference between the two Experimental
groups (EVACS group and EVOLVE group) and the Control Group was statistically
significant in students' retention ability. The estimated marginal mean score is shown in the

Figure 4.2.
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Covariates appearing in the model are evaluated at the following values: PreTest = 12.97

Figure 4.2:  Estimated Marginal Mean Score of Retention Ability of NCE Il Biology
Students taught Evolution Concepts by Treatment (EVACS, EVOLVE
and Control)

Null Hypothesis Three (HO3)

There is no significant difference in the mean attitude scores of NCE Il Biology

students exposed to evolution concepts using EVACS, EVOLVE computer simulation

models and those taught using lecture method.

To test this hypothesis, the posttest means scores of the students were subjected to

ANOVA statistical analysis. The results are shown in Table 4.09

101



Table 4.09: Analysis of Variance of treatment on students’ attitude in Biology
evolution concepts using EVACS, EVOLVE computer simulation
models and those taught using lecture method

ANOVA
Attitude
Sum of Squares df  Mean Square F Sig.
Between Groups 24253.433 2 12126.717
ithi 81.800 .000
Within Groups 48625.195 328 148.248
Total 72878.628 330

Table 4.09 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", "EVOLVE" 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 4.10).

Table 4.10:  Scheffe’s Post-hoc Test for Students’ Attitude of the three groups (Exp.
I, 11 and Control)

) J) Mean Std. Sig. Remark
Methods Methods  Difference Error
(1-J)
EVACS EVOLVE -1512 1.615 .646 N.S
Control 17.723" 1.635 .000 S
EVOLVE EVACS 1.512 1.615 .646 N.S
Control 19.235" 1.677 .000 S

Control EVACS -17.723" 1.635 .000 S
EVOLVE -19.235 1.677 .000 S

In Table 4.10, p values observed for EVACS and EVOLVE 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
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that there is statistically significant effect of the treatments (EVACS and EVOLVE) 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: 4.09.

Null Hypothesis Four (HO,)

There is no significant difference between the mean academic performancescores of
male and female NCE Il Biology students taught evolution concepts using “EVACS”
and “EVOLVE” computer simulation model only.

To test this hypothesis, the posttest means scores of the male and female students were
subjected to ANCOVA statistical analysis. The results are shown in Table 4.11

Table 4.11: Summary of (ANCOVA) of male and femaleStudents’ performance
taught evolution concepts by EVACS and EVOLVE only

Tests of Between-Subjects Effects
Dependent Variable: Posttest

Source Type 11l Sum Df Mean F Sig. Partial Eta
of Squares Square Squared

Corrected Model 6102.024° 4 1525506 295.529  .000 841

Intercept 1019.236 1 1019.236  197.451  .000 470

Pretest 2767.180 1 2767.180 536.072  .000 .706

Treatment 171.212 1 171.212 33.168 .000 129

Gender .628 1 .628 122 728 .001

Treatment T 7879 1 27879 5401 021 024

Gender

Error 1151.116 223 5.162

Total 97894.000 228

Corrected Total 7253.140 227

a. R Squared = .841 (Adjusted R Squared = .838)

Table 4.11 shows the summary of Analysis of Covariance (ANCOVA) of students’
posttest performance scores in evolution concepts by treatment (EVACS and EVOLVE

only). The table revealed that after adjusting for the covariance, (pre-test score in evolution
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concepts), the effect of gender on students’ achievement in Biology evolution concepts is

not statistically significant, F (1,223) = .122, p > .05. The null Hypothesis which states that

there is no significant difference between the mean academic performance scores of male

and female NCE Biology students taught evolution concepts using "EVACS" and

“EVOLVE’’ computer simulation models only is therefore not rejected. This implies that

the treatments (EVACS and EVOLVE) are not gender bias on the academic performance

of NCE 11 Biology students in Evolution concepts. Also, the findings showed that there is a

significant interaction effect of treatment and gender on the academic performance of NCE

Il Biology students in Evolution concepts.

4.5

Summary of Major Findings

Based on the results of data analyzed, the summary of findings is as follows.
Significant difference existed in academic performance among students taught
evolution concept using EVACS, computer simulation model and lecture method;
EVOLVE computer simulation models and lecture method. Among the three
treatment, it was observed that Experimental group | (EVACS group) has the
highest mean score, followed by participants in experimental group Il (EVOLVE
group) while the control group has the least mean score .This implies that students
performed better in Experimental group | (EVACS group) than those in
experimental group Il (EVOLVE group). It was observed that the difference
between the two Experimental groups (EVACS group and EVOLVE group) and the
Control Group was statistically significant.

Significant differences in retention ability existed among students taught evolution
concept using EVACS, EVOLVE computer simulation models and control group. It
was revealed that Experimental group | (EVACS group) has the highest mean score

followed by participants in experimental group Il (EVOLVE group) with the mean
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score while the control group has the least mean score. It was confirmed that the
difference between the two Experimental groups (EVACS and EVOLVE) and the
Control Group was statistically significant in students' retention ability.

3. There is a positive change of the students taught evolution concept using EVACS,
EVOLVE computer simulation models, which led to their high performance in the
posttest and in the postpost test compared to their counterpart in the lecture method,
which have low performance and retention abilities due to lecture method strategy.

4. There is no significant difference in the academic performance mean scores of male
and female students taught evolution concept using EVACS, EVOLVE computer
simulation models and lecture method showing that these two strategy are gender
friendly.

5. The findings showed that there is a significant interaction effect of treatment and
gender on the academic performance of NCE Il Biology students in Evolution

concepts.

4.6  Discussion of the Results

This study aimed at ascertaining the efficacy of “EVACS”, “EVOLVE” computer
biology among NCE Il Biology students in North-West, Nigeria. The data collected were
analysed using Analysis of Variance (ANOVA) and Analysis of Covariance (ANCOVA)at
P <0.05 level of significance.

Research question one was stated to identify the difference in the mean academic
performance  of  Biology  students  taught  evolution concepts using
“EVACS”,“EVOLVE”computer simulation models and those taught with lecture
method.The research question one was answered by testing the corresponding hypotheses.

The result of testing hypotheses one showed a statistically significant difference,

(Table 4.05). Consequently, the null Hypothesis which states that there is no significant
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difference between the mean academic performance score of NCE Il Biology students
taught evolution concepts using “EVACS” and “EVOLVE” computer simulation models
and those taught the same concept using lecture method is therefore rejected. Actually, null
hypothesis one (HO;) confirms the practical significance of answer to research question
one.

The experimental group 1 achieved significantly higher than experimental group 11
and then the control group in the posttest scores (Table 4.01). The significant difference in
favour of the experimental groups “EVACS” and “EVOLVE” computer simulation models
suggests a greater effectiveness of the teaching which was used to teach the experimental
group 1 and group 11 respectively 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 evolutionconcepts better because they were able to
interact and visualize the model involved. This means that students who have been exposed
to “EVACS” and “EVOLVE” computer simulation models teaching strategies have gained
more mean scores and having the mean difference of 20.227(EVACS) and
17.760(EVOLVE) respectively while the control group have the least mean scores of
16.192. 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,Olagunjuand Olumide
(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
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mean performance scores of students in experimental groups (I and Il) and control
groupand concluded that the use of the computer simulation package was more effective
than the biology instructional model and conventional method of teaching.Thefindings 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 enhance students understanding and achievement in biology
subjects.The findings is in line with the finding ofWekesa, Wekesa and Amadalo
(2013).They revealed that students taught with computer simulation based instruction got
higher achievement than students taught with the traditional teaching method. They
reported that students taught with computer simulation based instruction got higher
achievement than students taught with the traditional teaching method. Obeka (2009) also
reported that simulation had significant effect on students’ achievement and interest.

The study of Olubola andAladejana (2013) was not in line with the present study.
Olubola and Aladejana (2013) examined the effect of simulation games and computer
assisted instruction on teaching basic science among lower primary school pupils. 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.

Research question two, what is the mean difference in retention ability of using
“EVACS” and“EVOLVE”computer simulation models on Biology students’ exposed
evolution concepts? The research question two was answered by testing the corresponding
hypothesis. Hypothesis 2 which states that; There is no significant difference in the mean
retention ability scores of NCE Il Biology students exposed to evolution concepts using

“EVACS” and “EVOLVE” computer simulation models and those exposed to the same
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concept using lecture method.Actually, null hypothesis two (HO;) confirms the practical
significance of the answer to research question two.

The results showed that the effect of treatment on students’ retention ability in
evolution concepts is statistically significant. Table (4.02). The null Hypothesis which
states that there is no significant difference in the retention ability of NCE Il Biology
students exposed to evolution concepts using “EVACS”, “EVOLVE” computer simulation
models and those exposed to the same concept using lecture method is therefore rejected.
The result showed that there is a significant difference in the postposttest mean scores of
the experimental groups. The experimental group | has higher or better retention of the
concepts taught than experimental group Il and then the control group. This shows that
computer simulation models used enabled the students in the experimental groups to retain
more knowledge of evolution concept taught. This is because the strategy allowed new
materials, especially abstract concepts, to be more easily assimilated with the student’s
prior knowledge, enabling them to develop a more scientific understanding of the concept.
These aid the memory retention resulting in higher performance of the students. The
findings is in line with the finding of Tavasuria and Zurida (2014). They reported that
realistic simulation is most effective teaching method in cell division topic than non-
realistic simulation, and that the method enhance students understanding and memory
retention in biology subjects. They also reported that it aids understanding of concepts
learnt in terms of using familiar experiences and ideas, which acts as a motivating
influence in studying unfamiliar concepts. Ezeudu and Okeke (2013) reported that the use
of the computer simulation package was more effective than the biology instructional
model and conventional method of teaching respectively. They added that Teaching with

computer simulation package can clarify students doubt on specific information regarding
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scientific concepts, thus leading to better performance and retention of concepts compared
to the lecture method.

The research question three was answered by testing the corresponding hypothesis.
Hypothesis 3 which states that; there is no significant difference in the attitudeof NCE I
Biology students exposed to evolution concepts using EVACS, and EVOLVE computer
simulation models and those taught using lecture method. The result revealed that the
effect of treatment on students’ attitude in evolution concepts is statistically significant,
(Table 4.03). The null hypothesis which states that there is no significant difference in the
mean attitude scores of NCE 11 Biology students exposed to evolution concepts using
“EVACS” and “EVOLVE” computer simulation models and those taught using lecture
method is therefore rejected.Actually, null hypothesis three (HO3) confirms the practical
significance of the answer to research question three. This implies that the attitudes of
students in the concept of evolution differ significantly. The results agrees with the finding
of Akinsola and Animasahun (2007) who revealed that, the use of simulation-games
environment improved achievement and positive attitude towards mathematics. The
findings was also in line with the finding of Duyilemi, Olagunju andOlumide (2014)
whorevealed that there is significant main effect of treatment on students’ attitude. 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.They concluded that, this might be due to the effect of simulation package used in
teaching Biology that motivates students and gets them to take an active part in the learning
process. Ahmad and Asghar (2011) carried out study on Attitude towards Biology and Its
Effects on Student’s Achievement. The results showed that among attitude towards science
dimensions, only “biology is fun for me”, have meaningful and positive relation with

students’ achievement in biology.
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Research question four sought for the difference if any, in the performance of male
and female students taught concepts of evolution using “EVACS”, “EVOLVE” computer
simulation models and those taught using lecture method. The research question four was
answered by testing the corresponding hypothesis. Hypothesis 4 which states that; There is
no significant difference between the mean academic performance scores of male and
female NCE Il Biology students taught evolution concepts using “EVACS” and
“EVOLVE” computer simulation model and those taught using lecture method .
Hypothesis four (HO,) shows that the answer to research question four is not statically
significant.

The effect of gender on students’ performance in evolution concepts is not
statistically significant, (Table 4.04). The null Hypothesis which states that there is no
significant difference between the mean academic performancescores of male and female
NCE Il Biology students taught evolution concepts using “EVACS” and “EVOLVE”
computer simulation models only is therefore not rejected. This implies that the treatments
(EVACS andEVOLVE) are not gender bias on the academic performance of NCE Il
Biology students in Evolution concepts. The findings also showed that there is a significant
interaction effect of treatment and gender on the academic performance of NCE Il Biology
students in Evolution concepts.

The results agrees with the findings of Gambari, Yaki and Olowe(2013). The study
revealed thatthere is no significant difference in the mean performance scores of male and
female. This is also in line with the findings of Okonna, Ushie andOkworo (2014), who
reported that no significant difference existed between the academic performance of male
and female maritime security trainees. In Duyilemi, Olangunju and Olumide’s (2014)

study, the package was found to be suitable for both sexes.
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The findings from this study therefore indicate that teaching with computer
simulation model can enhance attitude, retention and academic performance of evolution

concepts among NCE |1 biology students.
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Introduction
In this chapter the summary of the findings from the study are presented, also the

conclusion and recommendation are highlighted in the following subheading.

o Summary

o Conclusion

o Contributions to Knowledge
o Recommendations

. Limitations of the Study”

o Suggestions for Further Study.

5.2  Summary of the Study

This study investigated the efficacy of EVACS and EVOLVE computer simulation
models on students’ academic performance, retention and attitude in evolutionary biology
among NCE 11 Biology students in North-West, Nigeria.

An adapted computer simulation package of Obeka (2009), Soderberg and Price
(2003) were used to improve on students’ academic performance, retention and attitude in
evolutionary biology among NCE Il Biology students in North-West, Nigeria. Lecture
method was used as control; the study had four objectives, four research questions and four
hypotheses. Related literature was reviewed which provided the basis for the existing
information about the problem of the study. Most of the literature concluded that students’
academic performance and retention could be enhanced using effective instructional
strategies, which recognized active participation of students. It also included detailed
discussion of simulation strategies as innovative methods that can enhanced the teaching

and learning of evolution concepts.



The study adopted quasi experimental design involving Pretest, Posttest and
Postposttest using two experimental group and one control group. The pretest was
administered (0;) to Experimental group (EG;), (EG,) and control group (CG) before
treatment to establish equivalence in prior knowledge and attitude of the three groups. The
treatment for the study in experimental group one is “EVACS” (X;) and 'experimental
group two “EVOLVE” (X;), computer simulation models and while the control group
received lecture method (X,).

The sample of the study comprised a total number of three hundred and thirty- one
(331) NCE 1l biology students from three Federal Colleges of Education in the study area.
This sample was chosen by using simple random sampling techniques. The concepts
selected for the study were the Evolution, Evidences of Evolution, Variation Adaptation,
Competition and Survival Of The Fittest.

The instruments used were Evolution Concept Performance Test (ECPT) and
Students’ Attitude Questionnaire (SAQ). The Evolution Concept Performance Test (ECPT)
comprised of 40 item multiple choice, short answer test with a reliability coefficient of 0.75
which indicate that the instruments was reliable using test-retest method according to
Tuckman (1975) cited in  Sambo (2008). The Students’ Attitude Questionnaire
(SAQ)which comprised of 20 items, was tested for reliability using Split-half method
involving odd and even number. Spearman Rank Order Correlation coefficient was used.
Result of rho obtained was 0.75, which signifies strong positive relation. Thus, SAQ was
reliable for the study.

The data collected from SAQ and ECPT were analyzed using descriptive statistics,
ANOVA and ANCOVA statistics to answer the stated research questions and test the null
hypotheses. The results and discussions were reported in chapter four. This study suggested

the need for further research.
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Analysis of the results indicates that EVACS and EVOLVE computer simulation

models have effect on the performance and retention over lecture method. However, the

three teaching strategies (EVACS, EVOLVE computer simulation models and lecture

method) were found to be gender friendly and suitable for students in evolution concepts.

5.3

1.

Summary of Findings

Significant difference existed in academic performance among students taught
evolution concept using EVACS, computer simulation model and lecture method;
EVOLVE computer simulation models and lecture method. Among the three
treatment, it was observed that Experimental group | (EVACS group) has the
highest mean score, followed by participants in experimental group Il (EVOLVE
group) while the control group has the least mean score .This implies that students
performed better in Experimental group | (EVACS group) than those in
experimental group Il (EVOLVE group). It was observed that the difference
between the two Experimental groups (EVACS group and EVOLVE group) and the
Control Group was statistically significant.

Significant differences in retention ability existed among students taught evolution
concept using EVACS, EVOLVE computer simulation models and control group. It
was revealed that Experimental group | (EVACS group) has the highest mean score
followed by participants in experimental group Il (EVOLVE group) with the mean
score while the control group has the least mean score. It was confirmed that the
difference between the two Experimental groups (EVACS group and EVOLVE
group) and the Control Group was statistically significant in students' retention
ability.

There is a positive change of the students taught evolution concept using EVACS,
EVOLVE computer simulation models, which led to their high performance in the
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5.4

posttest and in the postpost test compared to their counterpart in the lecture method,
which have low performance and retention abilities due to lecture method strategy.

There is no significant difference in the academic performance mean scores of male
and female students taught evolution concept using EVACS, EVOLVE computer
simulation models and lecture method showing that these two strategy are gender
friendly. Also, the findings showed that there is a significant interaction effect of
treatment and gender on the academic performance of NCE Il Biology students in

Evolution concepts.

Contributions to Knowledge

This study has the following contribution to knowledge:

The development of EVACS computer simulation model used to teach evolution
concept by the researcher is unique in the field of biology hence it is of immerse
contribution to knowledge.

The measuring instruments focused to determine students’ academic performance is
new and therefore contribute to knowledge in educational evaluation

EVACS and EVOLVE computer simulation model teaching method have
contributed to knowledge in the area of teaching method pedagogy

The EVACS Computer Simulation model adapted and modified for helping
students in understanding evolution concepts for the study can also be used by other
researchers at NCE Level, even secondary and other institutions.

The computer simulation model teaching strategy adopted for the study by using
familiar thing in order to help students understand abstract nature of evolution
concept can also be used by other researchers at NCE, Secondary schools among

others.
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5.5

Studies at NCE more especially in computer simulation model in evolution are
relatively new can also be investigated by other researchers.

The findings of the study have also added information to the existing literature on
evolution concepts and classroom practices as they affect teachers and students’

performance.

Conclusions

Based on the findings of the study, the following conclusions were drawn;

Students learn evolution concepts better when taught using EVACS and EVOLVE
computer simulation models at NCE |1 level.

The EVACS computer simulation model teaching strategy has the potentials of
enhancing NCE II students’ academic performance when taught evolution concepts
in biology better than EVOLVE computer simulation model teaching strategy and
lecture method. This may be due to the activities involved. EVACS computer
simulation allow visualization and critical thinking.

Students in the study had better retention when taught evolution concepts using
EVACS and EVOLVE computer simulation models at NCE 11 level.

Male and female students taught evolution concepts using EVACS and EVOLVE
computer simulation models perform better indicating that the instructional
strategy is gender friendly at NCE Il level.

In conclusion on the findings of this study, using EVACS and EVOLVE computer

simulation models in evolution concept has the potentials of enhancing NCE 1l biology

student attitude, retention and academic performance.
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56  Recommendations
To improve student understanding, we must turn our attention to teachers and their

teaching methods, as this can create room for students to participate and be creative in any

evolution concept base activity. This will also help in making it less boring and easy to
understand. Trefil and Obrien(2009) purveys that for students to become active citizens in
solving global issues, understanding biological evolution is imperative for becoming
scientifically literate. Therefore, teachers should consider students’ needs in the learning
process by selecting effective teaching methods and materials.

Based on the findings of the study, the following recommendations are made:

1) Use of computer simulation model in teaching encourages visualization and
reorganization of science facts in the learner’s cognitive structure; it should
therefore be encouraged by biology teachers for teaching evolution concepts at
NCE |1 biology students.

2) Teaching and learning materials (computers) should be provided by government
agencies such as Federal Ministry of Education, National Commission for Colleges
of Education (NCCE) and National University Commission for effective utilization
of computer simulation model in the teaching/learning of evolution concept at NCE
Il level.

3) Professional Associations like Science Teachers Association (STAN) and research
centers like Nigerian Educational and Research Development Council (NERDC)
should incorporate the use of computer simulation in their science curricula at the
teacher training institutes to encourage the use of computer simulation strategy
among teachers. STAN may need workshop on training and retraining of teachers

on the use of the computer instructional strategy.
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4)

5)

6)

5.7

Biology teachers should adopt the use of computer simulation model in teaching
difficult and abstract topics like evolution concept at NCE 11 level.

It is recommended that 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.

The use of computer simulation model should be incorporated into teacher
education curriculum and be taught as other teaching methods being taught, since it

is relatively a new technique with many stages for its successful implementation.

Limitations of the Study

The following limitations, were noted in the course of this study:

The study was restricted to only NCE Il biology students of the Federal Colleges of
Education in North ~West , Nigeria

The concepts taught, were limited to Evolution ,Evidences of organic evolution ,
Variation in evolution, adaptation, competition for survival and survival of the
fittest, variation and competition, evidence for evolution, because the topics were
established by the researcher to be difficult for students and biology in general.

The large experimental class was possible because students are matured.

Time allocated to evolution course was also a shortcoming for the study.

Lack of enough computers in the sampled colleges was also a limitation.
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5.8  Suggestion for Further Studies
From the various studies reviewed in this work, very few researches were carried

out on teaching with computer simulation models in evolution at NCE level.
The following recommendations were made for further study:

I EVACS and EVOLVE computer simulation models was used as a method of
instruction for teaching of evolution concept among NCE |1 biology students. There
is need to carry out a similar research in other difficult or abstract concepts in
biology.

ii. This type of study could be extended to other institutions, universities, polytechnics
inclusive in various disciplines to see what the result will be.

iii. The results obtained in this research are for biology, the method can therefore be
tried in other disciplines such as chemistry, physics and mathematics among others

at NCE level.
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APPENDIX A
Evolution Concept Performance Test (ECPT)
INSTRUCTION
Please read the following instructions carefully before you answer the questions.
1. Use biro to answer the following questions.
2. Shade only one letter for each answer in the objective questions

Section A : Bio Data

Name of Institution:

Department

Gender: Male [ ] Female [ ]

Age:

Section B:ltems on Evolution Concept Performance Test (ECPT)

SECTION B

Attempt the following questions.

1. Charles Darwin and Alfred Wallace independently proposed the theory of
(A) Evolution by use and disuse (b) Evolution by catastrophe

(c) Evolution by natural selection  (d) Evolution by inner want.

2. provides the genetic variability that natural selection acts on
during evolution. (a). Isolation (b). Mutation. (c).Adaptation (d).Variation
3. Which of the following evidences of evolution is a direct evidence.

(A). evidence from vestigial organs. (b). evidence from fossil records.

(c) .evidence from biogeography (D) Evidence from taxonomy

4. are non-functional or degenerate remnants of structures that

were present and functional in ancestral organisms. (a) Vestigial structures (b). Anatomical

structures (c). Homologous structures (d). Physiological structures
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5. Evolution is based on which of the following concepts
A. organism share common origin. (B). overtime, organism have diverge from a common
ancestor C. An animal's body parts can change over its life times and these acquired

changes can be passed to the next generation (D). A, B and C are correct

6. Which of the following is not part of Darwin's mechanism of evolution
A. differential reproductive success B. variation in population
C. inheritance of acquired trait D. overproduction of offspring

7. The accepted concept for the theory of natural selection does not include.
A. tendency for organism to overproduce.  B. struggle for existence.
C. survival of the fittest. D. Use and disuse of body parts.
8. Structures that are similar in underlying form in different species due to a common

evolutionary origin are called

A. homoplastic b. homologous C. convergent D. divergent.
9. Changes in allele frequencies that lead to adaptation are caused by -------------------

A. Natural selection B. mutation C. Variation. D. competition.

10.  Adaptive radiation is common following a period Of -------------=--=-omcmcemu-

A. mass extinction  B. succession C. conservation D. dormant stage.

11.  Which of the following is an example of discontinuous variation

A. height B. size c. blood group d. length of foot

12. Heredity variation is best described as

A. character transmitted from generation to generation B. trait acquired from diseases C.
characters that shows up due to social conditions D. characters that result from physical

injuries
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13. Which of the following is not a reason why an offspring looks different from its
parents.

A. Random reorganization of chromosomes during gamete formation.

B. Formation of chasmata in chromatids meiosis

C. Existence of multiple alleles in organisms.

D. mutation, which give rise to new combination of gene

14. The pair of genes expressed in a heterozygous individual is described as
A.chromatid  B. dominant gene C. alleles D. centromere
15. The following structures are adaptation for water conservation except
A. sunken stomata B spines in plants C. lenticels in stem  D. thick leaves
16. Which of the statement is true about finger print pattern?
A. Constant for lifetime B. Maybe exactly the same for two individual.
C. correlate with the individual blood group D. Ruminant only at puberty
17.  Which of the following statement about blood group is not correct?
A. People from blood group o can receive blood from all other groups.
B. siblings may not belong to the same blood group
C. there are four possible blood groups
D. people with blood group AA are universal recipient

18. The name given to a sudden change on gene and chromosome that can be passed to the
offspring is
A. Inheritance B. Linkage  C. Alleles D. Mutation

19. Which of the following can be considered as direct evidence of evolution
A. classification B. comparative anatomy C. comparative embryology D. fossil record

20. Competition among individuals of a population increases the ------

A. Number of organisms’ B. survival of the fittest

C. availability of nutrients supplied (D) enlargement of the territory

21. When the zygote of an organism continues to grow it produces new cells by

(A). Meiosis .B. crossing over C. Gestation D. mitosis
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22. Which of the following is not a Behavioural adaptation used by social insects
(A). cryptic  B.mimicry C. flash D. season
23. In natural selection, Darwin proposed that evolution occurs because of the following
conditions except--- (a) .food and other needs are abundant (b).There is a fierce
competition among offspring. (c) That the weaker offspring are eliminated (d). that nature
selects those that will survive to reproduce their kind.
24. The ability of some individual to taste phenylthiocarbamide (PTC) is a
(A). morphological adaptation (b). Morphological variation (c). Physiological adaptation
(d) Physiological variation
25. Which of the following trait in humans can be affected by environmental factors
(A). Skin colour (B). Eye colour (C). Baldness (D). Tongue rolling
26.  Courtship behaviour in animals may include the following except

A). howling of the dog. (b). Dancing of the worker bee

(c). Croaking of a toad (d) Barking in the sun by a lizard
27. The long necks and legs of the present day giraffe where some of the basis of
(A) Darwin's theory of evolution (B). Mendel's theory of inheritance (C). Lamarck’s
theory of evolution (D). Devries theory of evolution
28. In a family of eight (8) all the children are girls. Which of the following reasons
correctly explains this? (A.) the woman cannot produce male children. (B). the man has a
low sperm count. (C.) the Y component of the man's sex was always involved. D. the X
component of the man's sex was always involved.
29. The theory of the survival of the fittest was propounded by---------

A.Darwin  b. Lamarck c. Linnaeus d. Mendel

30. Which of the following woman trait in a class of schoolchildren may give an

approximate normal distribution curve when variation is plotted
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A. blood group b. ear shape c. sex distribution d. height

31. Which of the following occurrence can be taking as a direct observation of natural

selection in recent times? A. industrial melanism in moth. (B). selection breeding in cattle.

C. insecticides resistance of some mosquito’s ( D) .development of long necks in giraffes

32. The accepted concepts for the theory of natural selection does not include

(a). tendency for organism to over produce b. struggling for existence c. survival of the

fittest. (D). use and disuse of body parts

33. The orders of evolutionary trend in plants is (A).bryophyta, thallophyta,

pteridophyta, and spermatophyte .B .thallophyta, bryophyta, pteridophyta, spermatophyte

C. Spermatophyta, pteridophyta, poryophyta, thallophyta D. Pteridophyta, bryophyta,

spermatophyta, thallophyta,

34. Which of the following factors is most likely lead to overcrowding within a population
(a), absence of the predator (b). Emigration (c). Food shortage .d. absence of territorial
behaviour.

35. A species whose population has become so small that it may become extinct if not

protected in a/an. (a). special species b. dangerous species c. endangered species

(d). important species.

36. Variation is important to humans life and can be used for the following activities

except.

(a). crime detection .b. population distribution c. blood transfusion d. determination of

paternity

37. Which of the diseases is not hereditary (A) .scabies b .Haemophilia C. Albinism

d. colour blindness
38. Evidence of evolution include the following except (A.) fossil records .B. comparative

anatomy. C. mutation of genes. D. geographical distribution of organisms
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39. In evolution, analogous structures are significant because they show (A). Physiological
diversity B. functional diversity C. genetic diversity. D .Structural diversity

40. Which of the following statement is correct about the structure of a chromosome? A
chromosome consist of... (A). Two chromatids joined at the centromere. B).Two
chromatids joined at the spindle. C). Two chromatin threads joined at the centromere.

(D). thread-like structures not joined.
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APPENDIX B
Marking Scheme for Evolution Concept Performance Test (ECPT)

S/IN S/IN

1 C 21 A
2 B 22 C
3 B 23 A
4 A 24 D
5 D 25 A
6 A 26 D
7 D 27 C
8 B 28 D
9 B 29 A
10 B 30 C
11 C 31 D
12 A 32 C
13 A 33 B
14 C 34 A
15 A 35 C
16 A 36 B
17 A 37 A
18 D 38 C
19 D 39 B
20 A 40 A
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APPENDIX C
Students’ Attitude Questionnaire (SAQ)
Dear Respondent:

Below is a list of item designated by PhD student to examine the degree of
student’s attitude in evolution concepts of NCE 11 Biology students. You are requested to
freely rate yourself to indicate the extent to which the questionnaire items are interesting to
you or not.

Be informed that information provided will be used strictly for this research only

and will be treated with outmost confidence.

Section A : Bio Data

Name of Institution

Gender Male [ ] Female [ ]

Age

Section B: Students’ Attitude Questionnaire (SAQ)
Please take note of the following keys to guide your response
SA STRONGLY AGREE

A AGREE

U UNDECIDED

D DISAGREE

SD  STRONGLY DISAGREE
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Tick (V) the appropriate column of your choice

ITEMS
SA SD

1 | do not like Biology lectures involving evolution

2 | like listening to my lecture teaching on the
concept of evolution

3 | find evolution concept of biology very
significant always

4 | do not like biology lectures or any concept of it

5 | always like to call my lecturer whenever it's
time for evolution courses

6 | do not like to be present in class whenever it is
evolution lecture

7 The study of evolution and its concept is useful
in one’s career

8 I will like to pursue biology related course in my
higher degree

9 My parent force me to study evolution but I did
not like it

10 | I like telling my friends and parents the relevance
of evolution concepts to mankind

11 | Studying evolution concepts is difficult

12 | I always volunteer to tell my friends in school
the origin of mankind

13 | Concept such as adaptation and mutation inform
therapies and strategies to combat pathogen ,
including Influenza

14 | All the evidence put forward by scientist to prove
organic evolution are fictions

15 | I do not believe that life comes from pre-existing
forms

16 | I always believe that all organism evolved from
one ancestor

17 |1 also believe in competition, variation and
survival of the fittest among organism in a
population.

18 | Evolution is a center of unifying principle of
biology

19 | Evolutionary concepts have import applications
to other areas of biology

20 | Teaching and learning about evolution concept

have immense practical value that extend beyond
understanding our world
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APPENDIX D

LESSON PLAN FOR EXPERIMENTAL GROUP I (EVACS COMPUTER

SIMULATION MODEL)

WEEK ONE

School: Federal College of Education, Zaria.
Class level: NCE I

Subject: Biology

Course: Bio 225

Credit unit 1

Topic: Concept of Evolution

Time: 1 hr.

Instructional Material:

Computer, flash cards, picture of the evolutionary
tree of life, Picture of evolution of man on

cardboard.

Behavioural Objectives

By the end of the lesson, students should be able to:
1. Define evolution.
2. Explain the process of evolution

3. Draw the evolutionary tree of life.

Previous Knowledge

The students had some knowledge about evolution
from their O’ levels. They have being seeing
changes in the characteristics of a population of

a species which results in the formation of new

species.

Introduction:

The teacher engages the students in merry go
round session and pass round the following for the
students to observe and familiarize themselves with
the exercise.
1. Cardboard showing the of evolutionary tree
of life,

2. Picture of evolution of man on cardboard.

The teacher introduces the lesson by explaining
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some terms the students will come across on the
course of the lesson like species, modification;
Descent; Diversity.

Species —

Modification —

Descent —

Diversity -

Presentation

The teacher presents the lesson based on the

following steps;

Step | The teacher will explain the term
evolution:

Evolution refers to the change through time
as species become modified and diverge to
produce multiple descendant species. It is
gradual orderly change from one condition
to another, which give rise to diversity at
every level of biological organization,
including species and individual organisms.

Step 11 The teacher will group the students in group
of ten for easy access.

Step 111 The teacher will distributes the Flashcard
for the lesson and assign roles.

The students are to explain what the terms means
and each group should appoint a leader to
explain the groups answer. After listening
and interacting with the students,

Step IV The teacher will explain the concept of
evolution:

Step V The teacher runs the EVACS simulation
model

Step VI The teacher poses a problem to the

students based on the lesson like explain
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how species modifies and diverge to
produce multiple descendants’ species.

Step VII The student work in groups and interacts
within groups

Step VIII The teacher will run the EVACS
computer simulation again for more

clarification.

Evaluation

Based on the lesson, the teacher will ask the
students the following questions:
1. Define evolution.

2. Explain the process of evolution

Assignment

Sketch the evolutionary tree of life
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WEEK TWO

School: Federal College of Education, Zaria.
Class Level: NCE 11

Subject: Biology

Course Bio 225

Credit unit: 1

Topic Evolution

Subtopic Evidences of evolution

Time: 1hr

Instructional Materials:

Computer, flash cards, picture of forelimbs of
different animals. Picture of embryonic stages of
different animals. Picture of different animal heart.
Picture of different skeleton of extinct animals. Shell
of snail.

Behavioural/Objectives

By the end of the lesson, students should be able to:
1. List the evidences of evolution.
2. Explain each evidence with examples.

Previous knowledge

Students have been taught the concept of evolution,
that organism do change from one type to anther over
a long period of time , because of a number of facts
which can be put forward to prove that evolution has
taken place.

Introduction

The teacher engages the students in merry go round
session and pass round the following for the students
observe and familiarize themselves with the exercise.

The teacher introduces the lesson that
Biologists have over the years accepted that there is
evolution of living things. They have also accepted
that living organisms are related to one another by
descent with the accompanying modifications.
Through fossil records in particular, the evolutionary
history of a number of organisms, has been properly
documented.

Presentation

Step 1 The teacher will present the lesson by
explaining to the students that evidences have been
gathered from several sources, among which are
various fields of biology, such as taxonomy
morphology, anatomy among others. The evidences
for evolution differ not only in their sources, but also
in their degrees of complexity and the ease with
which they can be demonstrated to people. These
evidences can be grouped into two: Direct and
Indirect evidences.
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Step 11 The teacher will group the students in group
of ten for easy access.
Step 111 The teacher will distributes the  flashcard

for the lesson and assign roles.

The students are to explain what the terms means and
each group should appoint a leader to explain
the groups answer.  After listening and
interacting with the students ,

Step IV The teacher will list out the evidences
of evolution

Example:

1. Evidences from fossil record. Fossils are

remains of plants and animals or impressions of
plants and animals

Structure that were once buried in sedimentary rocks.
Animals’ parts commonly found as fossils include
bones, shells, teeth and scales. The cell walls of
plants, especially the lignified cell walls are also
common among plant fossils. The sedimentary rocks
which are found occurring in layers (strata) in
undisturbed places, have the fossils in the various
layers. It is therefore easy to have an idea of the age
of fossils and their relationships to each other in order
in which they are found in the rock strata. From
studies carried out on fossils of vertebrates, it has
been established that the amphibians originated from
the fishes, while the amphibians give rise to reptiles
and the reptiles have also given rise to both the birds
and the mammals. Evidence from fossils has also
been used to construct the

Probable life forms of the ancestors and the sequence
of evolution of the modern day horse. Fossil
evidences have also contributed immensely to the
understanding of the evolution of man. Besides the
use of fossils to reconstruct the evolutionary history
of different organisms, studies on fossils have also
been used to construct the geological periods and the
evolutionary history of different organisms that form
fossils in the rocks of the various geological periods.
This is possible through radioactive dating methods.
The potassium-argon method of radioactive dating
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has been found to be useful in dating samples of
rocks that are over three billion years in age.
Radioactive fossils and other carbon-containing rock
samples of relatively younger age can be dated using
radioactive carbon dating.

2. Evidences from Comparative Anatomy
Vertebrates are similar in some other anatomical
structures. Examples of these include the ventral
muscular heart, hollow dorsal central nervous system
and the kidneys which are composed of Kidney
tubules. Other anatomical structures in vertebrates
show similarity in the general plan of construction in
both the living and fossil types, indicate evolution of
the vertebrates from a common ancestor. Structure
present in different groups of organisms which have
similarity of embryonic origin and development
together with basic structural similarity, are said to be
homologous. Such structures indicate common
ancestor and relationship in the evolution of organism
possessing them, irrespective of whether they serve
the same or different functions in these organisms.
Homologous structures are in contrast to analogous
structures which are structures that are similar in their
functions, but not in their origin or evolution.
Examples of analogous structures

Include wings of insects, those of birds and those of
bats. Homologous structures that help to indicate
evolution of the vertebrates from a common ancestor
include their skulls, vertebral column, skeletal girdles
and the form of the limbs which are the same in all
vertebrate groups except the fishes. The tetrapod
vertebrate limbs are based on a common pentadactyl
plan, which is also described as a five-digit plan. The
epidermal tissue of vertebrates may also be modified
into hairs, hooves, nails, claws, feathers and scales.

1. Evidences from Comparative Embryology.
Embryologists who study the development of
organisms from conception to birth that
various groups of organisms, although
different as adults, possessed early
developmental stages that were quite similar.
Example, the embryological development of
vertebrate animals is similar in that all
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vertebrate embryos have a similar number of
gill arches, seen as pouches below the head.
Only fish, however, actually develop gills.
Likewise, the embryological development of
the backbone of vertebrates is similar, but
some organisms develop a tail, and others
such as humans do not.

2. Evidences From Vestigial Structures :
These are the rudimentary or useless organs still
found in animal and plants. A good example is the
appendix of man. Other example includes: the caudal
vertebrae, pyramidallis nas muscle of the forehead
StepV The teacher runs the EVACS simulation
model
Step VI The teacher poses a problem to the students
based on the lesson example ;

Explain the evidences from the comparative anatomy

using the pentdactyl limbs.

Summarise the evidence of evolution obtain fossil

record.

Step VII The students will work in group and discuss
within group work.

Step VIII The teacher will run the computer
simulation model again for clarification.

Step IX Debriefing/final comment by the teacher,
raises issues ignored by students or not
properly addressed.

Evaluation

The teacher will evaluate the lesson with the
following questions on the steps. Example:
1. List the evidences.
2. What are fossils?
3. Where are they commonly found and how do
they get there
4. Differentiate between homologous and an
analogous structures giving examples.

Assignment:

1. What are vestigial structures

2. Give 5 examples of vestigial structures in
man

3. Explain how vestigial structures have been
used to explain evolution
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WEEK THREE

School Federal college of education zaria
Classlevel NCE I

Subject Biology

Course Evolution (Bio 225)

Credit unit 1Cu

Time 1hr

Subtopic Evidences of evolution

Instructional Materials:

Computer, flash cards, picture of forelimbs
of different animals. Picture of embryonic
stages of different animals. Picture of
different animal heart. Picture of different

skeleton of extinct animals. Shell of snail

Behavioural Objectives

By the end of the lesson, students should be
able to:

1. List the evidences of evolution.

2. Explain each evidence with examples.

Previous knowledge

Students have been taught the concept of
evolution, that organism do change from
one type to anther over a long period of
time , because of a number of facts which
can be put forward to prove that evolution

has taken place

Introduction

The teacher engages the students in merry
go round session and pass round the
following for the students observe and
familiarize themselves with the exercise.
The teacher introduces the lesson that
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Biologists have over the years accepted that
there is evolution of living things. They
have also accepted that living organisms
are related to one another by descent with
the accompanying modifications. Through
fossil records in particular, the evolutionary
history of a number of organisms, has been

properly documented

Presentation

Step 1 The teacher will present the lesson
by explaining to the students that evidences
have been gathered from several sources,
among which are various fields of biology,
such as taxonomy morphology, anatomy
among others. The evidences for evolution
differ not only in their sources, but also in
their degrees of complexity and the ease
with which they can be demonstrated to
people. These evidences can be grouped
into two: Direct and Indirect evidences.
Step 11 The teacher will group the students
in group of ten for easy access.
Step 111 The teacher will distributes the

Flashcard for the lesson and assign
roles.

The students are to explain what the terms
means and each group should
appoint a leader to explain the
groups answer. After listening and

interacting with the students,

Step IV The teacher will list out the
evidences of evolution
Example:
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1 Evidences from Comparative
Embryology. Embryologists who
study the development of organisms
from conception to birth that
various groups organisms, although
different as adults, possessed early
developmental stages that were
quite  similar.  Example, the
embryological  development  of
vertebrate animals is similar in that
all vertebrate embryos have a
similar number of gill arches, seen
as pouches below the head. Only
fish, however, actually develop
gills. Likewise, the embryological
development of the backbone of
vertebrates is similar, but some
organisms develop a tail, and others
such as humans do not.

2 Evidences From Vestigial
Structures :

These are the rudimentary or useless organs
still found in animal and plants. A good
example is the appendix of man. Other
example includes: the caudal vertebrae,
pyramidallis nas muscle of the forehead
StepV The teacher runs the EVACS
simulation model

Step VI The teacher poses a problem to the
students based on the lesson example ;
Explain  the evidences from the
comparative anatomy using the pentdactyl
limbs.

Summarise the evidence of evolution
obtain fossil record.
Step VII The students will work in group
and discuss within group work.
Step VIII The teacher will run the
computer simulation model again
for clarification.
Step IX Debriefing/final comment by the
teacher, raises issues ignored by students or
not properly addressed. Summarise the
evidence of evolution obtain fossil record.
Step VII The students will work in group
and discuss within group work.
Step VIl The teacher will run the
computer simulation model again
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for clarification.
Step IX Debriefing/final comment by the

teacher, raises issues ignored by students or

not properly addressed.

Evaluation The teacher will evaluate the lesson with
the following questions on the steps.
Example:

1. List the evidences of evolution.

2. Define fossils records

3. Differentiate between homologous
and an analogous structures giving
examples.

=

List Vestigial structures

2. Give 5 examples of vestigial
structures in man.

3. Explain how vestigial structures

have been used to explain evolution

Assignment:
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WEEK FOUR

School Federal College of Education, Zaria.
Class Level: NCE Il

Subject Biology

Course Bio 225

Credit Unit 1

Topic Evolution

Subtopic Variation in Evolution

Time: 1hr

Instructional Materials:

Computer, flashcards, picture of different types of
beak. Different colours and shapes.

Behavioural/Objectives:

By the end of the lesson, students should be able
to:

1. Define variation

2. State the types of variation.

3. Describe the causes of variation

4. State the advantages of variation

Previous knowledge:

Students have been taught the evidences of
evolution

Introduction

The teacher engages the students in merry go
round session and pass round the following for
the students observe and familiarize themselves
with the exercise.

The teacher will introduces the lesson by asking

students some questions based on their previous

knowledge:

Example:

1. Enumerate the evidences of evolution

2. Explain  Homologous structure and give
examples.

3. Mention some vestigial structures in
organisms

Presentation

The teacher will present the lesson based on the
following steps:

Step | Nature is always at work in any
environment to pick on those individuals of a
Species that process desirable or favourable
variations for survival whereas those with
undesirable variations which cannot compete
effectively in the environment die off.

Step Il The teacher will group the students in

group of ten for easy access.
Step 111 The teacher will distributes the
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Flashcard for the lesson and assign roles
The students are to explain what the terms means

and each group should appoint a leader to

explain the groups answer. After listening

and interacting with the students ,

Step IV The teacher will explain variation in
organisms to the students:

e Variation are differences that exists

between organisms of the same species.

Or Variation is any change or difference

that exist among individuals in population

e Types of variation includes —Continuous
variation and Discontinuous variation
e Give examples of continuous and
discontinuous variation.

e Causes of variation.

e Advantages of variation
Step VThe  teacher will runs the EVACS
Computer Simulation model
Step VI The teacher will pose a problem to the
students based on the lesson taught.
Example; what do u think that brought about the
variations that exist among individual of the same
species.
Step VII The student will now work in Group
discuss and interact within groups.
Step VIII The teacher will run the computer
simulation on variation in evolution again for
more clarification
Step I1X Debriefing/final comment by the teacher,
raises issues ignored by students or not properly
addressed.

Evaluation: The teacher will evaluate the students with the
following Questions on the steps.
1. Define variation.
2. Variations are the basis on which evolution
works discus?

Assignment 1. State the possible causes of variation in

organisms.
2. What are the possible causes of the disparity?
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WEEK FIVE

School: Federal College of Education, Zaria.
Class level: NCE Il

Subject: Biology

Course: Bio 225

Credit Unit 1

Topic: Evolution

Subtopic: Adaptation for survival

Instructional Materials:

Computer, flash cards, pictures of different adaptive
features of organisms

Behavioural Objectives:

By the end of the lesson, students should be able to:

1. Define adaptation for survival

2. State the types of Adaptations found plants and animals.
3. Describe Adaptive features of some organism.

4. Explain adaptive radiation.

Previous Knowledge

The students have been taught variation

Introduction

The teacher engages the students in merry go round session
and pass round the following for the students observe and
familiarize themselves with the exercise.

The teacher introduces the lesson by asking students some
questions based on their previous knowledge.
Example

1. What is variation?

2. Mention types of variation?

Presentation

The teacher presents the lesson based on the following steps
Step |
Step 11 The teacher will group the students in group of ten

for easy access.

Step 11 The teacher will distributes the Flashcard for the
lesson and assign roles to  students.

The students are to explain what the terms means and each
group should appoint a leader to explain the groups
answer.  After listening and interacting with the

students ,

Step IV The teacher will define the term adaptation:

Adaptation can be defined as occurrences of genetic
changes in a population or species as a result of natural
selection so that it adjusts to new or altered environment
conditions; any characteristics that is advantageous to a
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p[articular organism or population.
e State the different types of adaptation for survival
found in organism.
e Explain adaptive feature of some organism.

e Discus adaptive radiation :
Adaptive  radiation: Is  the  evolutionary
diversification of many related species from one or
more related species from one or a few ancestral
species in a relatively short period of time. The most
common situation which occurs following mass
extinction, or when species move into new,
unoccupied region, where environmental conditions
provide diverse selective pressure that could favour
new mutation s and recombination different from
those that were advantageous in the original
environment.
e The teacher will also give some examples of
adaptation for survival of some organisms.
Step VThe teacher will run the EVACS Computer
Simulation model OF adaptation for survival and explain.
Step VI Group work/ group discussion/ further discussion
by the teacher and taking notes.
Step VII Debriefing/final comment by the teacher, raises
issues ignored by students or not properly addressed
Step VIII The teacher will run the computer simulation on
variation in evolution again for more clarification
Step IX Debriefing/final comment by the teacher, raises
issues ignored by students or not properly addressed..

Evaluation Based on the lesson, the teacher will ask the students the
following questions:
1. Define the term adaptation.
2. Mention the adaptive features which allow aquatic
organisms to survive in their environment

Assignment. State three behavioral adaptation of animals to seasonal

changes in terrestrial habitat, give good examples to support
your answer
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WEEK SIX

School; Federal college of Education ,Zaria
Class Level: NCE I1
Subject Biology
Course Bio 225
Topic: Evolution
Sub topic Competition for survival and survival of the fittest
Time: 1hr
Instructional Computer, flash card,
Materials:
Behavioural By the end of the lesson, students should be able to:
Objectives: 1. Explain the .terms competition for survival.
2. State the examples of resources organisms compete for.
3. Mention types of competition.
4. Explain survival of the fittest
Previous The students are aware of Adaptation for survival
Knowledge:

Introduction

The teacher engages the students in merry go round session and pass
round the following for the students observe and familiarize themselves
with the exercise.

The teacher introduces the lesson by asking students some questions
based on their previous knowledge.

Example:

Explain adaptation for survival?

List the types of adaptation?

Presentation:

The teacher presents the lesson based on the following steps

Step I: The teacher start by asking students whether they have seen

people struggle for food, compete for best result in school, struggle over

mate, territory and shelter.

Step Il : The teacher will group the students in group of ten for easy
access.

Step 111 : The teacher will distributes the Flashcard for the lesson

and assign roles to students.

The students are to explain what the terms means and each group should
appoint a leader to explain the groups answer. After listening and
interacting with the students.

Step 1V: The teacher will explain to the student competition for survival
and state the examples of resources organism compete for. The teacher
will go further to explain survival of the fittest.
e Competition is a contest between individuals, groups, animals
etc. for territory, a niche, or a location of resources. It arises
whenever at two parties strive for a goal which cannot be shared.
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Competition occurs naturally between living organisms which
co-exist in the same environment.
e Survival of the fittest: In the origin of species, Darwin proposed
how one species might give rise to another.
Where food was limited, competition meant that only the fittest would
survive, This would lead to natural selection of the best adapted
individuals and eventually the evolution of a new species.
Step V: the teacher will run the EVACS Computer Simulation of the
Step VI: The teacher will pose a problem to the students based on the
lesson
Step VII The students work in group, discuss within group.
Step VIII:  Debriefing/final comment by the teacher, raises issues
ignored by students or not properly addressed.
Step VIII The teacher will run the computer simulation on competition
for survival and survival of the fittest.
Step IX Debriefing/final comment by the teacher, raises issues ignored
by students or not properly addressed.

Evaluation:

The teacher will evaluate the students by asking the following
questions on the steps.

Example: what is competition for survival?

- Differentiate between intraspecific and interspecific competition

- Explain the term selective pressure

Assignment

Explain the term survival of the fittest
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APPENDIX E

LESSON PLAN FOR EXPERIMENTAL GROUP Il (EVOLVE COMPUTER

SIMULATION MODEL)

WEEK ONE

School Federal College of Education, Katsina
Class level: NCE Il

Subject: Biology

Course: Bio 225

Credit Unit 1

Topic: Concept of Evolution

Time: 1 hr.

Instructional Material:

Computer, flash cards, picture of the evolutionary tree of
life. Picture of evolution of man.

Behavioural Objectives

By the end of the lesson, students should be able to: By the
end of the lesson, students should be able to:

1. Define evolution.

2. Explain the process of evolution

3. Draw the evolutionary tree of life..

Previous Knowledge

The students had some knowledge about evolution from
their O’ levels. They have being seeing changes in the
characteristics of a population of a species which results in
the formation of new species.

Presentation

The teacher presents the lesson based on the following

steps:

Step I: The teacher pose a question to the students.

Step Il The teacher will allow the students to think of any

imaginary example to establish a context for the problem

Step I11: The teacher will then presents the lesson.
-Evolution is any change across successive

generations in the inheritable characteristics of biological

populations.

It is gradual orderly change from one condition to another

which give rise diversity at every level of biological

organization, including species, individual organisms.

Step IV: Further discussion by the teacher with the

students and allows them to take down notes.

Step V:The teacher will group the students and distributes

the Flashcard for the lesson and assign roles..

Step VI pose a new problem base on the lesson taught

example:

- draw the evolutionary tree of life.

Step VII: comparing the results of within groups.

STEP VIII: The teacher will run the model using computer

to explain the concept.

Evaluation

Based on the lesson, the teacher will ask the students the
following questions:
1. Define evolution.
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2. Explain the process of evolution

CONCLUSION Based on the lesson, the teacher will ask the students the
following questions:
1. Define evolution.
2. Explain the process of evolution

Assignment Sketch the evolutionary tree of life
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WEEK TWO

School: Federal College of Education, Katsina
Class Level: NCE Il

Subject Biology

Topic Evidence of Evolution

Course: Bio 225

Time: 1hr

Instructional Materials:

Computer, flash cards, picture of forelimbs of different
animals. Picture of embryonic stages of different animals.
Picture of different animal heart. Picture of different
skeleton of extinct animals. Shell of snail.

Behavioural/Objectives

By the end of the lesson, students should be able to:
1. List the evidences of evolution.
2. Explain each evidence with examples

Previous knowledge

Students have been taught the concept of evolution, that
organism do change from one type to anther over a long
period of time , because of a number of facts which can be
put forward to prove that evolution has taken place

Introduction

The teacher introduces the lesson that Biologists have over
the years accepted that there is evolution of living things.
They have also accepted that living organisms are related to
one another by descent with the accompanying
modifications. Through fossil records in particular, the
evolutionary history of a number of organisms, has been
properly documented

Presentation:

The teacher presents the lesson based on the following
steps

Step | The teacher will pose question to the students on the
lesson, . Step 11 The teacher will allow the students to
think of any imaginary example to establish a context for
the problem
Step 111 The teacher will present the lesson by explaining
to the students that evidences have been gathered from
several sources, among which are various fields of biology,
such as taxonomy morphology, anatomy among others. The
evidences for evolution differ not only in their sources, but
also in their degrees of complexity and the ease with which
they can be demonstrated to people. These evidences can
be grouped into two: Direct and Indirect evidences.
Step IV Further discussion by the teacher with the students
and allows them to take down notes.

The teacher will list out the evidences of evolution
Example:
1. Evidences from fossil record. Fossils are remains
of plants and animals or impressions of plants and animals
Structure that were once buried in sedimentary rocks.
Animals’ parts commonly found as fossils include bones,
shells, teeth and scales. The cell walls of plants, especially
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the lignified cell walls are also common among plant
fossils. The sedimentary rocks which are found occurring
in layers (strata) in undisturbed places, have the fossils in
the various layers. It is therefore easy to have an idea of the
age of fossils and their relationships to each other in order
in which they are found in the rock strata. From studies
carried out on fossils of vertebrates, it has been established
that the amphibians originated from the fishes, while the
amphibians give rise to reptiles and the reptiles have also
given rise to both the birds and the mammals. Evidence
from fossils has also been used to construct the

Probable life forms of the ancestors and the sequence of
evolution of the modern day horse. Fossil evidences have
also contributed immensely to the understanding of the
evolution of man. Besides the use of fossils to reconstruct
the evolutionary history of different organisms, studies on
fossils have also been used to construct the geological
periods and the evolutionary history of different organisms
that form fossils in the rocks of the various geological
periods. This is possible through radioactive dating
methods. The potassium-argon method of radioactive
dating has been found to be useful in dating samples of
rocks that are over three billion years in age.

Radioactive fossils and other carbon-containing rock
samples of relatively younger age can be dated using
radioactive carbon dating.

2. Evidences from  Comparative  Anatomy
Vertebrates are similar in some other anatomical structures.
Examples of these include the ventral muscular heart,
hollow dorsal central nervous system and the kidneys
which are composed of kidney tubules. Other anatomical
structures in vertebrates show similarity in the general plan
of construction in both the living and fossil types, indicate
evolution of the vertebrates from a common ancestor.
Structure present in different groups of organisms which
have similarity of embryonic origin and development
together with basic structural similarity, are said to be
homologous. Such structures indicate common ancestor
and relationship in the evolution of organism possessing
them, irrespective of whether they serve the same or
different functions in these organisms. Homologous
structures are in contrast to analogous structures which are
structures that are similar in their functions, but not in their
origin or evolution. Examples of analogous structures
Include wings of insects, those of birds and those of bats.
Homologous structures that help to indicate evolution of
the vertebrates from a common ancestor include their
skulls, vertebral column, skeletal girdles and the form of
the limbs which are the same in all vertebrate groups except
the fishes. The tetrapod vertebrate limbs are based on a
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common pentadactyl plan, which is also described as a
five-digit plan. The epidermal tissue of vertebrates may
also be modified into hairs, hooves, nails, claws, feathers
and scales.
3 Evidences from Comparative Embryology.
Embryologists who study the development of organisms
from conception to birth that various groups of organisms,
although  different as adults, possessed early
developmental stages that were quite similar. Example, the
embryological development of vertebrate animals is
similar in that all vertebrate embryos have a similar
number of gill arches, seen as pouches below the head.
Only fish, however, actually develop gills. Likewise, the
embryological development of the backbone of vertebrates
is similar, but some organisms develop a tail, and others
such as humans do not.

4 .Evidences From Vestigial Structures

These are the rudimentary or useless organs still
found in animal and plants. A good example is the appendix
of man. Other example includes: the caudal vertebrae,
pyramidallis nas muscle of the forehead
Step V The teacher will group the students in group of ten
for easy access. The teacher will distributes the Flashcard
for the lesson and assign roles.
Step VI The teacher will Pose a new problem based on the
lesson.
Step VII: The teacher will compare results within groups
Step VIII The teacher will run the EVOLVE Computer
simulation model and use it to explain the concept.

Conclusion:

The teacher will evaluate the lesson with the following
questions on the steps. Example:
1 .List the evidences of evolution.
2.What are fossils?.
3.Where are they commonly found and how do they get
there

Assignments

1, What are vestigial structures
2 Give 5 examples of vestigial structures in man
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WEEK THREE

School: Federal College of Education, Katsina
Class Level: NCE Il

Subject Biology

Sub Topic Evidence of Evolution

Course: Bio 225

Time: 1hr

Instructional Materials:

Computer, flash cards, picture of forelimbs of different
animals. Picture of embryonic stages of different animals.
Picture of different animal heart. Picture of different
skeleton of extinct animals. Shell of snail.

Behavioural/Objectives

By the end of the lesson, students should be able to:
3. List the evidences of evolution.
4. Explain each evidence with examples

Previous knowledge

Students have been taught the concept of evolution, that
organism do change from one type to another over a long
period of time , because of a number of facts which can
be put forward to prove that evolution has taken place

Introduction

The teacher introduces the lesson that Biologists have
over the years accepted that there is evolution of living
things. They have also accepted that living organisms are
related to one another by descent with the accompanying
modifications. Through fossil records in particular, the
evolutionary history of a number of organisms, has been
properly documented

Presentation:

The teacher presents the lesson based on the following
steps
Step | The teacher will pose question to the students on
the lesson.
Step 11 The teacher will allow the students to think of
any imaginary example to establish a context for the
problem
Step 111 The teacher will present the lesson by explaining
to the students that evidences have been gathered from
several sources, among which are various fields of
biology, such as taxonomy morphology, anatomy among
others. The evidences for evolution differ not only in
their sources, but also in their degrees of complexity and
the ease with which they can be demonstrated to people.
These evidences can be grouped into two: Direct and
Indirect evidences.
Step IV Further discussion by the teacher with the
students and allows them to take down notes.

The teacher will list out the evidences of evolution
Example:
Step V The teacher will group the students in group of
ten for easy access. The teacher will distributes the
Flashcard for the lesson and assign roles.
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Step VI The teacher will Pose a new problem based on
the lesson.

Step VII: The teacher will compare results within
groups

Step VIII The teacher will run the EVOLVE Computer
simulation model and use it to explain the concept.

Conclusion:

The teacher will evaluate the lesson with the following
questions on the steps. Example:
1. List the evidences of evolution.
2. Define fossils?
3. Where are they commonly found and how do they
get there

Assignments

1. List vestigial structures
2. Give 5 examples of vestigial structures in man
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WEEK FOUR

School: Federal College of Education, Katsina
Class Level: NCE Il

Subject: Biology

Course: Bio225

Credit unit 1

Topic: Evolution

Subtopic: Variation

Time: 1hr

Instructional Materials:

Computer, flashcards, picture of different types of beak.
Different colours and shapes.

Behavioural/Objectives:

By the end of the lesson, students should be able to:
1.Define variation

2. State the types of variation.

3. Describe the causes of variation

4. State the advantages of variation

Previous knowledge:

Students are aware of the evidences of evolution

Introduction:

The teacher will introduces the lesson by asking students
some questions based on their previous knowledge: Example:
1. Enumerate the evidences of evolution

2. Explain Homologous structure and give examples.

3. Mention some vestigial structures in organisms

Presentation:

The teacher will present the lesson based on the following
steps:

Step | the teacher will pose a question to the students on the
topic of the lesson example.

1. Define variation

2. State the types of variation.

Step Il The teacher allows the students to think of a real or
imaginary example to establish context for the problem in
variation.

Step 111 Discussion by the teacher and taking down notes on
concept of variation.

Nature is always at work in any environment to pick on
those individuals of a Species that possess desirable or
favorable wvariations for survival whereas those with
undesirable variations which cannot compete effectively in
the environment die off.

Variation is any change or difference that exist among
individuals in population.

Step 1V Furtherdiscussion by the teacher with the students on
the lesson and allows them to take down notes.

Step V The teacher will group the students in group of ten for
easy access, distributes the Flashcard for the lesson and
assign roles.

Step VI The teacher will Pose a new problem based on the
lesson.

Step VII: The teacher will compare results within groups.

168




Step VIII :The teacher will run the EVOLVE Computer
simulation model and use it to explain the concept and for
more clarification on the topic

Conclusion: The teacher highlights the lesson by explaining the term
variation as the process of evolution, and also state the
possible causes of variation in organisms.

Assignment 1. What differences can you observe between two

individuals?
2. What are the possible causes of the disparity?
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WEEK FIVE

School: Federal College of Education, Katsina

Class level: NCE Il

Subject: Biology

Course Bio 225

Credit unit 1

Topic: Evolution

Subtopic: Adaptation for survival

Instructional Computer, flash cards, pictures of different adaptive features of
Materials: organisms

Behavioural By the end of the lesson, students should be able to: By the end
Objectives: of the lesson, students should be able to:

1. Define adaptation for survival

2. State the types of Adaptations found plants in and animals.
3. Describe Adaptive features of some organism.

4. Explain adaptive radiation

Previous Knowledge:

The students have been taught variation

Introduction:

The teacher introduces the lesson by asking students some
questions based on their previous knowledge.

Example

1. What is variation?

2 Mention the types of variation-.

Presentation:

The teacher presents the lesson based on the following steps:
Step | The teacher will pose a question to the students on the
lesson example
Define adaptation for survival
State the types of Adaptations found plants and animals:
Step Il Teacher allow the students to think of a real or
imaginary example to establish context for the problem.
Step 111 Discussion by the teacher and taking down notes on
concept of adaptation for survival to students.
Step IV : Further discussion by the teacher with the students on
the lesson and allows them to take down notes
The teacher will define the term adaptation:
Adaptation can be defined as occurrences of genetic changes in
a population or species as a result of natural selection so that it
adjusts to new or altered environment conditions; any
characteristics that is advantageous to a p[articular organism or
population.
e State the different types of adaptation for survival found
in organism.
e Explain adaptive feature of some organism.
e Discus adaptive radiation :
Adaptive radiation: Is the evolutionary diversification of
many related species from one or more related species
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from one or a few ancestral species in a relatively short
period of time. The most common situation which occurs
following mass extinction, or when species move into
new, unoccupied region, where environmental
conditions provide diverse selective pressure that could
favour new mutation s and recombination different from
those that were advantageous in the original
environment.
e The teacher will also give some examples of adaptation

for survival of some organisms.

Step V The teacher will group the students in group of ten for

easy access, distributes the Flashcard for the lesson and assign

roles.

Step VI The teacher will Pose a new problem based on the

lesson.

Step VII :the teacher will compare result within groups

Step VIII :The teacher will run the EVOLVE Computer

simulation

Conclusion:

The teacher will highlight on the lesson by explain the adaptive
radiation in evolution and how it will lead to formation of new
species.

Adaptive radiation: Is the evolutionary diversification of many
related species from one or more related species from one or a
few ancestral species in a relatively short period of time. The
most common situation which occurs following mass extinction,
or when species move into new, unoccupied region, where
environmental conditions provide diverse selective pressure that
could favour new mutation s and recombination different from
those that were advantageous in the original environment.

Assignment

1. Define the term adaptation.
2. Mention the adaptive features which allow aquatic organisms
to survive in their environment
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WEEK SIX

School: Federal College of Education, Katsina

Class Level: NCE Il

Subject: Biology

Course: BIO 225

Credit unit 1

Topic: Evolution

Subtopic: Competition for survival and survival of the fittest
Time: 1hr

Instructional Computer, flash card, projector.

Materials:

Behavioural By the end of the lesson, students should be able to:
Objectives: 1. Explain the .terms competition for survival.

2. State the examples of resources organisms compete for.
3. Mention types of competition.
4. Explain survival of the fittest

Previous Knowledge:

The students are aware of adaptation for survival

Introduction:

The teacher introduces the lesson by asking students some
questions based on their previous knowledge. Example:
Explain adaptation for survival?

List the types of adaptation?

Presentation:

The teacher presents the lesson based on the following
steps:

Step | The teacher pose a question to the students on the
lesson example:

1. Explain the .terms competition for survival.

2. State the examples of resources organisms compete for.
Step Il The teacher allow the students to think of a real or
imaginary example to establish context for the problem.
Step 111 The teacher start by asking students whether they
have seen people struggle for food, compete for best result
in school, struggle over mate, territory and shelter.

The teacher will explain to the student’s competition for
survival also state the examples of resources organism
compete for. The teacher will go further to explain survival
of the fittest.

e Competition is a contest between individuals,
groups, animals etc. for territory, a niche, or a
location of resources. It arises whenever at two
parties strive for a goal which cannot be shared.
Competition occurs naturally between living
organisms which co-exist in the same environment.

e Survival of the fittest: In the origin of species,
Darwin proposed how one species might give rise to
another.

Where food was limited, competition meant that only the
fittest would survive, This would lead to natural selection of
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the best adapted individuals and eventually the
evolution of a new species.

Step 1V Further discussion by the teacher with the students
on the lesson and allows them to take down notes.

Step V: The teacher will group the students in group of ten
for easy access, distributes the Flashcard for the lesson and
assign roles.

Step VI The teacher will Pose a new problem based on the
lesson.

Step VII :The teacher will compare result within groups
Step VIII :The teacher will run the EVOLVE Computer
simulation

Conclusion: The teacher will highlight on the lesson by stating that
competition within and between species for resources plays
a critical role in natural selection.

Assignment Explain the term survival of the fittest
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APPENDIX F

LESSON PLAN FOR CONTROL GROUP

WEEK ONE

School: Federal College Of Education, Kano

Class level: NCE Il

Subject: Biology

Course: Bio 225

Credit unit: 1

Topic: Evolution

Time: 1 hr.

Instructional Chalk board, duster, and note of lesson
Material:

Behavioural By the end of the lesson, students should be able to: By the
Objectives: end of the lesson, students should be able to:

1. Define evolution.
2. Explain the process of evolution
3. Draw the evolutionary tree of life

Previous Knowledge:

The students had some knowledge about evolution from
their O’ levels. They have being seeing changes in the
characteristics of a population of a species which results in
the formation of new species.

Introduction:

The teacher introduces the lesson by explaining some terms
the students will come across on the course of the lesson
like: species, modification; Descent; Diversity.

Species —

Modification —

Descent —

Diversity -

Presentation:

The teacher presents the lesson based on the following steps:
Step | The teacher will explain the term evolution to
students.
Step 11 The teacher will explain the process of evolution and
also the evolution of species from single ancestor

Evolution refers to the change through time as species
become modified and diverge to produce multiple
descendant species. It is gradual orderly change from one
condition to another which  give rise to diversity at every
level of biological organization, including species and
individual organisms.
Step 111 Further discussion by the teacher and the student
will take down

Evaluation:

Based on the lesson, the teacher will ask the students the
following questions:

1. Define evolution.

2. Draw evolutionary tree of life.
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3. Explain the process of evolution

Conclusion: The teacher will highlight the lesson by explaining the
mechanisms of evolution.

Assignment: Draw the evolutionary tree of life

175




WEEK TWO

School: Federal College of Education , Kano

Class Level: NCE I

Subject: Biology

Course: Bio 225

Credit unit: 1

Topic: Evolution

Subtopic: Evidences of evolution

Time: lhr

Instructional Chalkboard, duster, and chalk and note of lesson
Materials:

Behavioural By the end of the lesson, students should be able to:
Objectives 1. List the evidences of evolution.

2 Explain each evidence with examples

Previous knowledge:

Students have been taught the concept of evolution, that
organism do change from one type to anther over a long period of
time , because of a number of facts which can be put forward to
prove that evolution has taken place

Introduction:

The teacher introduces the lesson that Biologists have over the
years accepted that there is evolution of living things. They have
also accepted that living organisms are related to one another by
descent with the accompanying modifications. Through fossil
records in particular, the evolutionary history of a number of
organisms, has been properly documented.

Presentation:

The teacher will presents the lesson based on the following steps:
Step | The teacher will explain to the students the evidences of
evolution.
That evidences have been gathered from several sources, among
which are various fields of biology, such as taxonomy
morphology, anatomy among others. The evidences for evolution
differ not only in their sources, but also in their degrees of
complexity and the ease with which they can be demonstrated to
people.

These evidences can be grouped into two: Direct and Indirect
evidences.
Step Il Further discussion by the teacher with the students and
allows them to take down notes.

The teacher will list out the evidences of evolution
Example:
1. Evidences from fossil record. Fossils are remains of
plants and animals or impressions of plants and animals
Structure that were once buried in sedimentary rocks. Animals’
parts commonly found as fossils include bones, shells, teeth and
scales. The cell walls of plants, especially the lignified cell walls
are also common among plant fossils. The sedimentary rocks
which are found occurring in layers (strata) in undisturbed places,
have the fossils in the various layers. It is therefore easy to have
an idea of the age of fossils and their relationships to each other in
order in which they are found in the rock strata. From studies
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carried out on fossils of vertebrates, it has been established that
the amphibians originated from the fishes, while the amphibians
give rise to reptiles and the reptiles have also given rise to both
the birds and the mammals. Evidence from fossils has also been
used to construct the
Probable life forms of the ancestors and the sequence of evolution
of the modern day horse. Fossil evidences have also contributed
immensely to the understanding of the evolution of man. Besides
the use of fossils to reconstruct the evolutionary history of
different organisms, studies on fossils have also been used to
construct the geological periods and the evolutionary history of
different organisms that form fossils in the rocks of the various
geological periods. This is possible through radioactive dating
methods. The potassium-argon method of radioactive dating has
been found to be useful in dating samples of rocks that are over
three billion years in age.
Radioactive fossils and other carbon-containing rock samples of
relatively younger age can be dated using radioactive carbon
dating.
3. Evidences from Comparative Anatomy

Vertebrates are similar in some other anatomical structures.
Examples of these include the ventral muscular heart, hollow
dorsal central nervous system and the kidneys which are
composed of kidney tubules. Other anatomical structures in
vertebrates show similarity in the general plan of construction in
both the living and fossil types, indicate evolution of the
vertebrates from a common ancestor. Structure present in
different groups of organisms which have similarity of
embryonic origin and development together with basic structural
similarity, are said to be homologous. Such structures indicate
common ancestor and relationship in the evolution of organism
possessing them, irrespective of whether they serve the same or
different functions in these organisms. Homologous structures
are in contrast to analogous structures which are structures that
are similar in their functions, but not in their origin or evolution.
Examples of analogous structures

Include wings of insects, those of birds and those of bats.
Homologous structures that help to indicate evolution of the
vertebrates from a common ancestor include their skulls, vertebral
column, skeletal girdles and the form of the limbs which are the
same in all vertebrate groups except the fishes. The tetrapod
vertebrate limbs are based on a common pentadactyl plan, which
is also described as a five-digit plan. The epidermal tissue of
vertebrates may also be modified into hairs, hooves, nails, claws,
feathers and scales.

5. Evidences from Comparative Embryology.

Embryologists who study the development of organisms from
conception to birth that various groups of organisms, although
different as adults, possessed early developmental stages that
were quite similar. Example, the embryological development of
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vertebrate animals is similar in that all vertebrate embryos have a
similar number of gill arches, seen as pouches below the head.
Only fish, however, actually develop gills. Likewise, the
embryological development of the backbone of vertebrates is
similar, but some organisms develop a tail, and others such as
humans do not.

5.

Evidences from Vestigial Structures;

These are the rudimentary or useless organs still found in
animal and plants. A good example is the appendix of
man. Other example includes: the caudal vertebrae,
pyramidallis nas muscle of the forehead.

Conclusion:

The teacher will evaluate the lesson with the following questions
on the steps. Example:

1.
2.
3.

List the evidences of evolution.

What are fossils?

Where they are commonly found and how do they get
there?

Assignment:

1.

no

What are vestigial structures
Give 5 examples of vestigial structures in man
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WEEK THREE

School: Federal College of Education, Kano
Class Level: NCE 11

Subject: Biology

Course: Bio 225

Credit unit: 1

Topic: Evolution

Subtopic: Variation

Time: 1hr

Instructional Materials:

Chalk board, duster, and chalk and note of lesson.

Behavioural/Objectives:

By the end of the lesson, students should be able to:
1.Define variation

2. State the types of variation.

3. Describe the causes of variation

4. State the advantages of variation.

Previous knowledge:

Students are aware of the evidences of evolution

Introduction:

The teacher will introduces the lesson by asking students some
questions based on their previous knowledge: Example:

1. Enumerate the evidences of evolution

2. Explain Homologous structure and give examples.

3. Mention some vestigial structures in organisms

Presentation:

The teacher will present the lesson based on the following
steps:
Step | The teacher will explain to the students variation
Step Il The teacher will explain variation in organisms to the
students and list types of variation on the chalk board

Variation are differences that exists between organisms of
the same species. Or Variation is any change or difference that
exist among individuals in population.

Types of variation includes —Continuous variation and
Discontinuous variation
Give examples of continuous and discontinuous variation.
Step 111 The teacher will explain the advantages of variation to
the students.
Step IV The teacher will list out the causes of variation on the
chalk board,

Evaluation: The teacher will evaluate the students with the following
questions: Example:
Define variation.
Variations are the basis on which evolution works discus?
Conclusion: The teacher highlights the lesson by explain the term variation
as the process of evolution, and also state the possible causes
of variation in organisms.
Take home assignment
Assignment: 1. State the differences you can observe between two

individuals?
2. Mention the possible causes of the disparity?
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WEEK FOUR

School: Federal College Of Education, Kano

Class level: NCE Il

Subject: Biology

Course; Bio 225

Credit unit: 1

Topic: Evolution

Subtopic: Adaptation for survival

Instructional Chalk board, duster, and chalk and note of lesson
Materials:

Behavioural By the end of the lesson, students should be able to: By the end of
Objectives: the lesson, students should be able to:

1.Define adaptation for survival

2. State the types of Adaptations found plants in and animals.
3. Describe Adaptive features of some organism.

4. Explain adaptive radiation

Previous Knowledge:

The students have been taught variation

Introduction:

The teacher introduces the lesson by asking students some questions
based on their previous knowledge. Example:

-What is variation?

-Mention the types of variation?

Presentation:

The teacher presents the lesson based on the following steps:

Step | The teacher will define the term adaptation:

Adaptation can be defined as occurrences of genetic changes in a

population or species as a result of natural selection so that it adjusts

to new or altered environment conditions; any characteristics that is

advantageous to a particular organism or population.

Step 11: State the different types of adaptation for survival found in

organism.

Step 111 Explain adaptive feature of some organism.

Step IV: Discus adaptive radiation :
Adaptive radiation: Is the evolutionary diversification of
many related species from one or more related species from
one or a few ancestral species in a relatively short period of
time. The most common situation which occurs following
mass extinction, or when species move into new, unoccupied
region, where environmental conditions provide diverse
selective pressure that could favour new mutation s and
recombination different from those that were advantageous
in the original environment.
The teacher will also give some examples of adaptation for
survival of some organisms. The teacher will also give some
examples of adaptation for survival of some organisms.

Conclusion:

The teacher will highlight on the lesson by explain the adaptive
radiation in evolution and how it will lead to formation of new
species.

Adaptive radiation: Is the evolutionary diversification of many
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related species from one or more related species from one or a few
ancestral species in a relatively short period of time. The most
common situation which occurs following mass extinction, or when
species move into new, unoccupied region, where environmental
conditions provide diverse selective pressure that could favour new
mutation s and recombination different from those that were
advantageous in the original environment. Based on the lesson, the
teacher will ask the students the following questions:

Assignment:

1. Define the term adaptation.
2. Mention the adaptive features which allow aquatic organisms to
survive in their environment
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WEEK FIVE

Class Level: NCE |1
Subject: Biology
Topic: Evolution
Subtopic: Competition for survival and survival of the fittest
Time: 1hr
Instructional Chalk board, duster, and chalk and note of lesson.
Materials:
Behavioural By the end of the lesson, students should be able to:
Objectives: 1. Explain the terms competition for survival.
2. State the examples of resources organisms compete for.
3. Mention types of competition.
4. Explain survival of the fittest
Previous The students are aware of adaptation for survival in organism.
Knowledge:

Introduction:

The teacher introduces the lesson by asking students some questions
based on their previous knowledge.

Example:

-Explain adaptation for survival in organisms?

-List the types of adaptation?

Presentation:

The teacher presents the lesson based on the following steps:
Step | The teacher will explain to the student’s competition for survival
also state the examples of resources organism compete for.
Step 11 The teacher will go further to explain survival of the fittest.
What do you understand by the term competition for survival?
Competition is a contest between individuals, groups, animals etc for
territory, a niche, or a location of resources. It arises whenever at two
parties strive for a goal which cannot be shared. Competition occurs
naturally between living organisms which co-exist in the same
environment.
Step 111 The teacher will also define survival of the fittest.
Survival of the fittest: In the origin of species, Darwin proposed how
one species might give rise to another.
Where food was limited, competition meant that only the fittest
would survive,
This would lead to natural selection of the best adapted individuals and
eventually the evolution of a new species.

Evaluation: The teacher will evaluate the students by asking the following questions
on the steps.
-Example: Explain is competition for survival?
-Differentiate between intraspecific and interspecific competition
-Explain the term selective pressure

Conclusion: The teacher will highlight on the lesson by stating that competition
within and between species for resources plays a critical role in natural
selection.

Assignment : Explain the term survival of the fittest
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APPENDIX G
ITEM ANALYSIS OF ECPT TEST ITEMS

SIN A B
U+L
F.l= N D - Ru—Ri
% N

1 0.4 0.3
2 0.5 0.4
3 0.3 0.3
4 0.5 0.3
5 0.4 0.4
6 0.6 0.4
7 0.6 0.4
8 0* 0.2*
9 0.6 0.3
10 0.5 0.5
11 0.6 0.4
12 0.6 0.5
13 0.5 0.4
14 0.5 04
16 0.5 0.4
17 0.4 0.3
18 0.6 0.4
19 0.6 0.3
20 0.4 0.4
21 0.3 0.3
22 0.4 0.3
23 0.5 0.5
24 0.6 0.6
25 -0.5 0.8*
26 0.5 0.4
27 0.5 0.3
28 0.6 0.4
29 0.5 0.5
30 0.5 0.4
31 0.5 0.5
32 0.5 0.5
33 0.4 0.4
34 0.2* 0.1*
35 0.6 0.4
36 0.5 0.5
37 0.5 0.4
38 0.2* 0.1*
39 0.5 0.5
40 0.4 0.6

F. I = Facility Index (also known as Discrimination Index)

D.I = Difficulty Index

* = |tems which were reconstructed/ improved or discarded. Hence items 8 and 25 were
discarded while items 34 and 39 were reconstructed.

183



Note;

ScorePak® classifies item discrimination as "good" if the index is above .30; "fair" if it is
between .10 and .30; and "poor" if it is below .10.ScorePak® arbitrarily classifies item
difficulty as "easy" if the index is 85% or above; "moderate™ if it is between 51 and 84%;
and "hard" if it is 50% or below. At the end of the Item Analysis report, test items are listed
according to their degrees of difficulty (easy, medium, hard) and discrimination (good, fair,
poor). These distributions provide a quick overview of the test, and can be used to identify
items which are not performing well and which can perhaps be improved or discarded

Percentage Range Difficulty Index Interpretation
75%-100% 0.75-10 Easy

26%-

74% 0.25-0.75 Average
0-25% 0.25 or below Hard

Discrimination Index Interpretation

0.30 and above Good

0.10-0.30 Fair

Equalto 0 No discrimination. All students got the item right.
Negative Poor. The item was flawed or miskeyed.
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APPENDIX H
Reliability of the Instrument

Case Processing Summary

N %
Cases Valid 50 100.0
Excluded? 0 .0
Total 50 100.0
a. Listwise deletion based on all

variables in the procedure.
Reliability Statistics

Cronbach's
Alpha Based
on
Cronbach's | Standardized
Alpha Items N of Items
754 .758 20
Item Statistics
Std.
Mean Deviation N

lteml 2.28 1.457 50
ltem?2 3.88 1.136 50
Iltem3 3.96 1.049 50
ltem4 1.68 999 50
Iltem5 3.42 1.372 50
Iltem6 1.90 1.165 50
Item7 3.50 1.432 50
Iltem8 4.20 1.262 50
Item9 1.58 1.071 50
Item10 3.46 1.216 50
Item11 2.88 1.350 50
ltem12 3.20 1.370 50
Iltem13 3.36 1.174 50
ltem14 3.22 1.375 50
Item15 2.62 1.550 50
ltem16 3.24 1.479 50
Iltem17 3.70 1.266 50
ltem18 3.22 1.234 50
ltem19 3.70 1.389 50
Iltem20 3.06 1.406 50
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Output of Research Questions and Hypotheses

Appendix |

Descriptives

Attitude
95% Confidence Interval
for Mean
Std. Std. Lower Upper
N (Mean| Deviation | Error Bound Bound |[Minimum{Maximum
EVACS ]120|63.40 8.145| .744 61.93 64.87 42 87
EVOLVE]|108|67.74 8.920] .858 66.04 69.44 49 93
Control |103(69.49 7.211 711 68.08 70.89 52 83
Total 331|66.71 8.516| .468 65.79 67.63 42 93
ANOVA
Attitude
Sum of
Squares Df |Mean Square F Sig.
Between 2222.888 2| 1111444 16791  .000]
Groups
Within Groups 21711.269 328 66.193
Total 23934.157 330
Multiple Comparisons
Attitude
Bonferroni
Mean 95% Confidence Interval

0] ) Difference (I- Lower
Methods Methods J) Std. Error|  Sig. Bound  |Upper Bound
EVACS EVOLV -4.341°| 1079 .000 -6.94 -1.74

Control -6.085" 1.093 .000 -8.72 -3.46
EVOLV EVACS 4.341" 1.079 .000 1.74 6.94
E Control -1.745 1.121 .361 -4.44 .95
Control EVACS 6.085" 1.093 .000 3.46 8.72

EVOLV 1.745 1.121 .361 -.95 4.44

*. The mean difference is significant at the 0.05 level.
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Between-Subjects Factors

Value Label N
Methods 1 EVACS 120
2 EVOLVE 108
Gender 1 101
2 127
Descriptive Statistics
Dependent
Variable:PostTest
Gende Std.
Methods r Mean Deviation
EVACS 1 22.98 3.898 52
2 23.99 3.405 68
Total 23.55 3.646 120
EVOLV 1 15.82 5.094 49
E 2 16.02 4.396 59
Total 15.93 4,704 108
Total 1 19.50 5.758 101
2 20.28 5.566 127
Total 19.94 5.653 228

Levene's Test of Equality of Error

Variances?
Dependent Variable:PostTest
F dfl df2 Sig.
772 3 224 511

Tests the null hypothesis that the error
variance of the dependent variable is
equal across groups.

a. Design:

Intercept

+ PreTest +

Treatment + Gender + Treatment *

Gender




Tests of Between-Subjects Effects

Dependent Variable:PostTest

Type 11 Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 6102.024° 4 1525.506( 295.529 .000 841
Intercept 1019.236 1 1019.236 197.451 .000 AT70]
PreTest 2767.180 1 2767.180| 536.072 .000 .706
Treatment 171.212 1 171.212| 33.168 .000 .129]
Gender .628 1 .628 122 728 .001
;;e:;r;ent - 27.879 1 27.879| 5401 021 024
Error 1151.116 223 5.162
Total 97894.000 228
Corrected Total 7253.140 227

a. R Squared = .841 (Adjusted R Squared = .838)
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Descriptives

Attitude
95% Confidence Interval
for Mean
Std. Std. Lower Upper
N [Mean| Deviation | Error Bound Bound [Minimum|{Maximum
EVACS ]120]63.40 8.145 744 61.93 64.87 42 87
EVOLVE]108|67.74 8.920 .858 66.04 69.44 49 93
Total 228|65.46 8.775 581 64.31 66.60 42 93
ANOVA

Attitude

Sum of

Squares Df |Mean Square F Sig.
Between 1071.021 1| 1071.021] 14752 000
Groups
Within Groups 16407.541 226 72.600
Total 17478.561 227
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APPENDIX J
Students’ Scores for Pre, Post and Postpost Test

SIN | Pretest | Posttest | Postpost test
1 18 23 28
2 20 22 35
3 15 20 37
4 18 22 38
5 20 24 39
6 20 27 37
7 20 27 36
8 19 23 31
9 18 23 30
10 18 25 37
11 18 25 37
12 16 23 35
13 23 28 36
14 18 24 31
15 19 25 33
16 22 28 35
17 17 23 31
18 19 21 29
19 16 23 31
20 18 25 30
21 19 26 30
22 21 27 34
23 16 23 31
24 13 28 30
25 13 25 28
26 16 27 33
27 20 24 30
28 20 26 33
29 21 26 36
30 21 27 34
31 14 27 28
32 20 25 37
33 13 18 22
34 17 27 32
35 18 25 28
36 14 23 28
37 8 17 26
38 17 21 29
39 20 26 33
40 20 24 29
41 16 23 29
42 15 22 32
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43 20 26 34
44 19 25 31
45 17 23 30
46 15 22 28
47 16 24 30
48 23 28 34
49 23 28 35
50 19 27 33
51 12 25 29
52 17 25 30
53 23 28 34
54 5 17 21
55 11 18 25
56 21 27 36
57 16 24 30
58 19 23 30
59 10 18 24
60 20 24 32
61 15 21 29
62 21 28 35
63 15 17 23
64 15 19 23
65 13 17 25
66 11 17 25
67 11 18 25
68 19 22 28
69 21 28 35
70 20 23 30
71 21 27 37
72 18 25 32
73 19 25 37
74 17 25 31
75 11 23 28
76 20 24 38
77 18 26 32
78 20 27 39
79 9 15 22
80 19 23 29
81 9 15 20
82 15 22 28
83 14 20 25
84 2 11 21
85 20 28 33
86 21 27 34
87 10 17 30
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88 12 21 30
89 19 27 33
90 17 25 30
91 16 22 28
92 17 22 28
93 13 19 26
94 14 18 27
95 18 25 32
96 12 22 30
97 11 18 24
98 16 22 30
99 8 13 19
100 | 17 25 31
101 | 18 23 29
102 | 20 27 35
103 | 17 25 37
104 | 17 23 33
105 19 27 33
106 | 17 26 31
107 17 26 30
108 | 20 30 32
109 | 19 28 36
110 | 18 24 35
111 17 25 35
112 17 23 38
113 ] 19 26 32
114 | 22 28 34
115 15 20 27
116 | 23 29 31
117 18 27 37
118 | 18 25 33
119 | 22 25 38
120 | 13 20 25
121 14 21 27
122 13 21 27
123 | 12 18 22
124 | 13 17 21
125 | 12 18 22
126 | 13 17 20
127 0 2 5
128 | 12 17 22
129 | 13 18 24
130 | 15 19 21
131 12 17 20
132 10 12 17
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133 | 13 17 21
134 0 0 0

135 3 7 11
136 | 12 16 18
137 10 11 15
138 | 12 17 17
139 14 18 22
140 | 14 16 19
141 5 11 18
142 0 5 8

143 | 11 17 21
144 8 13 18
145 9 15 19
146 | 11 18 25
147 13 15 23
148 9 0 11
149 | 11 16 20
150 | 10 15 21
151 12 18 24
152 13 20 24
153 | 10 18 25
154 | 10 20 22
155 | 10 16 19
156 | 10 17 25
157 10 15 25
158 | 14 15 28
159 | 12 16 28
160 | 12 16 23
161 | 12 15 23
162 8 15 27
163 | 13 15 29
164 | 12 15 31
165 11 18 22
166 | 15 20 25
167 13 18 24
168 2 10 13
169 | 13 17 21
170 7 13 19
171 | 10 16 22
172 10 18 24
173 | 17 22 26
174 | 14 19 23
175 | 14 20 25
176 | 16 23 28
177 9 15 22
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178 | 15 20 28
179 16 23 25
180 7 13 19
181 | 12 18 24
182 16 19 26
183 9 16 22
184 | 12 15 28
185 | 10 17 26
186 | 14 17 25
187 11 13 23
188 | 18 24 30
189 7 14 22
190 8 15 23
191 ] 13 16 25
192 15 20 28
193 | 13 18 33
194 15 19 29
195| 16 22 28
196 | 10 13 19
197 14 20 27
198 | 15 21 27
199 | 14 19 28
200 11 19 26
201 | 16 25 31
202 7 16 22
203 2 11 16
204 3 7 12
205| 10 14 20
206 | 16 21 25
207 0 7 13
208 | 15 19 23
209 11 18 22
210 | 14 22 29
211 6 10 17
212 11 19 22
213 0 8 13
214 | 12 15 20
215 0 6 12
216 | 11 15 18
217 2 8 13
218 | 13 19 25
219 8 15 20
220 | 13 17 21
221 | 11 15 23
222 10 13 20
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223 | 14 19 25
224 | 14 25 30
225 4 11 26
226 | 14 18 29
227 14 16 28
228 | 11 16 30
229 11 14 21
230 | 14 18 20
231 | 14 18 22
232 13 18 22
233 | 13 13 15
234 10 11 17
235 | 12 12 18
236 | 13 13 18
237 9 11 18
238 | 14 16 20
239 8 16 20
240 9 12 16
241 6 10 16
242 12 14 17
243 9 19 19
2441 11 14 19
245 11 17 19
246 | 13 19 22
247 10 17 21
248 | 12 17 21
249 | 10 13 18
250 | 13 18 18
251 11 13 18
252 12 16 20
253 | 11 15 27
254 | 13 17 24
255 | 14 17 23
256 | 17 25 27
257 14 17 20
258 | 14 14 16
259 | 13 17 18
260 9 10 12
261 | 12 16 20
262 5 9 13
263 | 12 12 12
264 | 17 19 21
265| 19 22 26
266 9 16 18
267 12 16 16
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APPENDIX K

THE EPODEWALAD SIMULATION PROCESS

START MERRY GO (1)
ROUND EPODEWALAD
CYCLE

\ 4

PRE-GAME (2)

Assignment before distributing
pre-game materials

CRISIS
Announcement on Air Pollution

v

Simulation begins. Radio
announcement on appt of
committees (3)

A 4

GROUPS
Assignment of roles (4)

A 4

\ 4

due to gas pipe leakage in Eno-
Gas plant in Asa-Otuko

ANOTHER CRISIS
Community revolt due to non-

GROUP WORK
Further discussion on the
new development (5)

l

A 4

government response to other
environment hazard in Otukpo

DEBRIEFING
Teacher makes final comments,
raises issues and problems
ignored by students or not
properly addressed (9)

|

EVALUATION
Teacher asks evaluative
questions and notes their answers
(10)

GROUP WORK
Further discussion, taking
notes on the new
development (6)

l

GROUP WORK
Further discussion, taking
notes on the new
development (7)

A 4

A 4

A

FINISH (11)

Source: Obeka (2006)
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PLENARY SESSION (8)
Group report and
discussion




Appendix L
Letter to Validators

Faculty of Education,
Dept. of Science Education
A.B.U Zaria.
1% Aug. 2014.

The Lecturer,

Dept. of Science Education,

Faculty of Science,

A.B.U Zaria.

Dear Sir,

VALIDATION OF A RESEARCH INSTRUMENT

| have developed a research instrument designed to generate data for my PhD thesis
on teaching of biology i.e. .Evolution concept on NCE Il Biology students. The instrument
titled Evolution Concept Performance Test (ECPT) consist of 45 multiple choice items
were selected from the topics on Evolution in biology science course (Bio 225) of
National Commission for Colleges of Education (NCCE), Minimum standard (2012
edition) and is to be used for both pre-test and post-test.

As an experienced biology teacher, input from you would certainly improve the
quality of the instrument. Therefore, | would like you to please examine the items with
respect to the following:

1. Do the items relate to Evolution concept expected of NCE 11 Biology  students to
comprehend?

2. Are the items readable appropriate and up to standard?

3. Do the questions match the ability of the students?

4. What general criticisms and suggestions can you give for the improvement of the
instrument?

| very much appreciate your assistance.

Thanks.

Yours Faithfully

Ezeaghasi,Ngozi .Eucharia
Ph.D/EDUC/16478/2011-2012
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Faculty of Education,

Dept. of Science Education,
ABU, Zaria

21% Aug. 2014.

The Lecturer,
Dept. of Science Education,
Faculty of Science,
A.B.U Zaria.
Sir,
VALIDATING OF A RESEARCH INSTRUMENT
| have developed a research instrument designed to generate data for my PhD thesis of
Evolution concepts on NCE 11 Biology students. The instrument titled students attitude
questionnaire (SAQ). The draft of the instrument is enlisted here with.
As a specialist in biology and research methodology, | would like you to kindly examine
the item with reference to the following;
1. Would these items test what they are meant to test?

2. What general criticisms and suggestions could you give to improve the instrument?

| very much appreciate your assistance.
Thanks.

Yours Faithfully,

Ezeaghasi, Ngozi .Eucharia
Ph.D./EDUC/16478/2011-2012
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Appendix M
EVACS and EVOLVE Computer Simulation Package
Plate 1: Evolution of Man

EOHPPU ue MERYOHIPEUS
Eccend ~€0 mMilkon yoa s ag> oooow-o—conlooyunago MOCENS—5 MENON yOas 330

QIS
PRACn 1O M N YOALE 800 Pilgestocene and ‘ecert—2 mdton YIars 090

Plate 2:Diversity of Life
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Evolution has been described as series of changes across successive generations in the
heritable characteristics of biological populations.

Scawced

Sponges

Coclenterales

Prol DrOAns
o8 Protophyies

/

Protists

Evolution means descent with modifications. The concept of evolution that organisms do
change from one type to another over a long period, Evidences have been gathered from several
sources to prove the existence of organisms in the world, which are various fields of biology, such
as taxonomy, morphology, anatomy among others.
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Plate 3: Evidences of Evolution

Evidences from Fossil Records. Fossils are the remains or impressions of organism
preserved from the geologic past. They are virtually anything that is formed by or derived
from prehistoric organism. This includes bones, wood, shells, teeth, skin, pollen, tracks,
burrow and even faeces or dung. The fossil record provides us with evidence that there
were organisms that have become extinct. The animals or plants are only preserved or
fossilized when they are suddenly buried in the silt of water, lava, ice sand.
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Plate 4: Evidences of Evolution

Sa/amander 1 P Eary

Evidences from comparative embryology

Embryos all look alike in the early stages of development. This similarity suggest that
organisms had a common ancestors. The development of an organism from zygote to adult.
Evolutionary history shows that relationship to one organism to other organisms are based
on shared characteristics e.g. tail, 2valve heart, gill arches. The development indicates the
evolutionary change that has taken place through successive stages. In all cases one fact at
least is common; i.e. the embryo develops from the egg-cell or ovum.
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Plate 5: Vestigial structures

Upper impacted
wisdom tooth
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- . Lower impacted
- ; wisdom tooth
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Evidences from Vestigial organs

Vestigial structures are remnants of functional structures, which can be compared to fossils
and provide evidence for evolution. The vestigial organs are believed to be remnants of
organs which were complete and functional in their ancestors. common example includes:
Muscles of the external ears, Coccyx, vermiform appendix and the caecum ,Presence of
vestigial mammary glands in male human beings , Presence of vestigial nictitating
membranes ,Presence of wisdom teeth (third molars) etc.
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Plate 6: Variation

Variation exist in nature, and it simply refers to the differences between individuals,
these differences may be large or minor but regardless of the magnitude, plays a very significant
role in the survival of the individual.
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Plate 7: Adaptation

masked flowerpiercer
(Diglossa cyanea)

yellow-rumped,

or myrtle, warbler - ‘)},

{Dendroica coronata) swallow-tanager -
northern shrike
{Lanius excubitor)

iiwi —

{Vestiaria coccinea)
;’é‘ﬂ/ SX szt pine siskin
w7y . {Carduelis pinus)

olivaceous flatbill Eurasian jay
{Rhynchocylus olivaceus) {Garrulus glandarius)
Y rufous-tailed plantcutter
g {Phytotoma rara)
T cliff swallow

{Petrochelidon pyrrhonota)

© 2008 Encyclopadia Britannica, Inc.

Adaptation refers to the process whereby the members of a population become better suited to
some feature of their environment through change in a characteristic that affects their survival or
reproduction.
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Plate 8: Competition and Survival of the Fittest

Competition and Survival of Fittest.

Competition is a contest between individuals, groups, animals etc. for territory, a niche, or a
location of resources. It arises whenever two parties strive for a goal which cannot be shared.
Competition occurs naturally between living organisms, which co-exist in the same environment.
Where food was limited, competition meant that only the fittest would survive, this would lead to
natural selection of the best adapted individuals and eventually the evolution of a new species.
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Evolve Computer Simulation Package

Plate 1: Evolution

EVOLUTION

¢ |In nature, many more
animals are born than
will survive to
reproduce.

e Thisis because there is a
struggle for survival.
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Plate 2: Evidences of Evolution

Evidence of Evolutic

Biodiversity

e As aresult of evolution, nature 1s filled with
diversity

» Biodiversity refers to the differences in living
things in an ecosystem.

« As biodiversity increases, there is an increase
the ecosystem becomes more stable.

» it provides for more genetic variation among
species.

» The more diversity a species has, the higher
chance that some will survive when the
environment changes, keeping the species alive.
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World Map for Kids

CONTINENTS

»z

Evidence from bio-geographical relations

Biogeography deals with the manner in which plants and animals are distributed over our
planet. On the basis of similarities in the existing fauna, found in different regions of the
earth. It has been seen that many allied species of plants in their wild state remain confined
to a particular area. The explanation is that they spring up from a common ancestor in that
region, and could not migrate owing to some barriers such as high mountains, seas and

deserts.
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Plate3:ComparativeAnatomy

BAT

HORSE

COMPARATIVE ANATOMY:
Analogous Structures

analogous - [N

A comparative anatomical study of any particular organ. System in the divers members of a
given phylum reveals a basic similarity of form which in varied to some extent from one
class to another. The skeletal, muscular, circulatory and excretory systems of the
vertebrates provides especially clear illustrations of this principle, but this generally true of
all systems in all phyla. Such studies in comparative anatomy provide many evidences of
biological evolutionby showing that:

i Anatomical similarities become more and more complex progressively as one

proceeds from a lower animal to a higher animals.

ii. All the diverse animals inherited the anatomical similarity from a common

ancestor.
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Plate 4:

Structural evidence that supports the relatedness.

Adaptive radiation is the related species that look very different, as a result of having
adapted to widely different ecological niches. This is an evolutionary process driven by
natural selection. Adaptive radiation most often occurs when there is a new environment
and there is no established species in that environment. Basically there are a lot of unfilled
niches, so animals and plants that are not adapted to those niches can, in the absence of
competition, exploit those niches.
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Plate 5: Evidences of Evolution

Evidences from fossil records.

Most convincing evidence that evolution has occurred comes from the fossil record of
ancient creatures .Some of these fossils correspond to the parts of familiar living objects
(fossils) found in rocks, high in the mountains, far from the sea, resembled parts of marine

animals.

Fossils are the remains or impressions of organism preserved from the geologic past. They
are virtually anything that is formed by or derived from prehistoric organism. This includes
bones, wood shells g teeth, skin, pollen, tracks, burrow and even feces or dung. The fossil

record provides us with evidence that there were organisms that have become extinct.
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Plate 6: Variation

Light Medium Dark Black

Variations that exists among organisms of the same species.

Variation, the small differences that exist between individuals, can be described as being
either discontinuous or continuous.

Discontinuous variation: this is where individuals fall into a number of distinct classes or
categories, and is based on features that cannot be measured across a complete range. You
either have the characteristic or you don't. Blood groups are a good example: you are either
in one blood group or another - you can't be in between. Such data is called discrete (or
categorical) data. Continuous variation: in continuous variation there is a complete
range of measurements from one extreme to the other. Heightis an example of continuous
variation .Individuals can have a complete range of heights, for example, 1.6, 1.61, 1.62,
1.625 etc metres high. Other examples of continuous variation include: ¢ Weight; Hand
span; Shoe size.
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Plate 7: Variation cont’d

Variation in ear lobes.

Variation in Plants

Round or wrinkled ripe seads

Yellow or green seed interiors

m% k)_(

Purph or while petails

J

Infiated or pinched ripe pods Axial or tarminal flowears Long or short stems
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