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Abstract

The study determines the difference in the mean achievement
scores of students taught genetics using flipped classroom,
blended learning and traditional classroom approaches and
investigated the interacting effect of learning approaches and
gender on students achievements. The study adopted the non
equivalent pretest-posttest control group research design which is
a type of quasi-experimental research design. Three (3) research
questions were raised, hypothesized and tested at 0.05 level of
significant. The population of this study comprised 497 senior
secondary school two (II) Biology students from the 11public co-
educational schools in Egor Local Government Area of Edo State.
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The sample of the study is made up of 74 students comprising of 34
male and 40 femaledrawn from three intact classes. The study
utilized the Biology Achievement Test on Genetics (BATG) as
instrument for data collection. The content, face, and structure
validity of the instrument was ascertained by experts in science
education. The reliability of the BATG was obtained using Kuder-
Richardson Formulae 21 (KR-21) and a reliability coefficient
index of 0.786wasobtained. Mean, standard deviation, Analysis of
Variance (ANOVA), and Analysis of Covariance (ANCOVA) were
used to test the hypotheses. The findings of this study were there is
no significant difference in mean posttest achievement scores of
students taught genetics concepts using Flipped classroom,
Blended learning and Traditional learning approaches. However
the participants in the blended learning group achieved the most,
followed by those in the flipped learning and the traditional
learning approach got the least achievement. The results also
showed that there is a significant difference in male and female
students' achievement scores taught genetics concepts in favour of
the male. The study concluded amongst others that blended
learning is the most impactful on students' achievement.
Keywords: Blended Learning, Flipped Learning, Traditional
Learning Approaches, Gender, Achievement

Introduction

Biology occupies a unique position in the secondary
school education curriculum because of its importance as a life
science. In Nigeria, the secondary school Biology curriculum is
designed to enable students investigate natural phenomena,
deepen their understanding and interest in biological sciences.
Biology also encourages students to apply scientific knowledge to
their day-to-day life in matters of personal, community, health and
agriculture. The knowledge of Biology has been crystallized into
concepts, empirical laws and theories which form the basis of
human comfort. Biology stands as the bedrock for other science
related courses (Careers) like Medicine, Pharmacy, Nursing,
Biochemistry, Genetics, and Agriculture which are of great
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economic importance to any country.

In spite of the popularity of Biology among students and
the importance of genetics to humans, achievement in Biology at
Senior Secondary School Certificate Examination (S.S.C.E) has
not been encouraging (Abannikannda, 2020). Researchers in
science education have expressed concern about this trend and
several efforts to identify major causal factors with the aim of
addressing them are being made daily. This poor achievement in
Biology has been attributed to many factors among which are the
ineffective instructional approaches employed by Biology
teachers (Auwal, 2013 & Joda, 2018). Instructional approaches
which do not give students room for active participation in the
classroom, allow students take responsibility for their own
learning, encourage higher order learning and collaboration
among biology students. Could this be the reason for students'
poor academic achievement in Biology in external examinations
such as National Examinations Council and West Africa Senior
School Certificate Examination?

Instructional approaches have been identified to play a
significant role in the teaching and learning process. In Nigeria
secondary schools, the traditional classroom method of teaching is
still the dominant teaching approach (Joda, 2018).

Understanding genetics is very important for both students
and teachers of Biology. For example, an understanding in
genetics allows biology students to get firsthand information
about contemporary scientific issues such as genetic screening
and genetically modified foods (Duncan et al., 2011) and also
allows biology students to understand fundamental ideas about
biological inheritance and evolution. Again, understanding of
genetics plays a substantial role in academic achievement of
Biology students as an average of five to eight questions is been
dedicated to genetics concept every year in the West Africa Senior
School Certificate Examination. Thus, it is therefore important to
understand genetics concepts. However, studies suggest genetics
is difficult to learn (Duncan & Reiser, 2007; Osman, BouJaoude &
Hamdan, 2017).Over several decades, researchers have
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identified, across many age ranges reasons why genetics is
difficult to learn for students (Venville, Gribble & Donovan, 2005;
Smith &Knight, 2012).

Teacher -Centered Approach: Teacher-centered approach
includes all the teaching methods that the teacher dominates in the
lesson procedure and takes the lead in coordinating the classroom
activities as regards to what to be done. O'Bannon (2002) stated
that teacher- centered approach includes all the teaching methods
grounded in behaviorism such as lecture demonstration,
discussion and recitation etc. Teacher-centered classroom is thus
rigidly structured and only factual information is conveyed to
learners. For instance, in a lecture method, the instructor presents
fact and principles orally. In view of this, the lecture method has
been criticized to be a poor method of teaching hands - on skills in
science including biology although it provides for the effective
use of time and manpower especially in presenting ideas to a large
group of people.

Considering other teacher-centered approaches O'Bannon
(2002) described demonstration as a teaching method that
involves the teacher showing students a process or procedure
involved in a learning process. The demonstration method has
some advantages over the lecture method in skill acquisition, the
disadvantage remains that the learners follow the rigidly
prescribed probed procedure by the teacher and this makes it not
effective for science teaching. Then the discussion method among
other teacher- centered approach is a more advanced teacher-
centered approach in which an issue in the learning content is
posed as a question by the teacher and each of the students' chips in
their different ideas etc. The discussion method also has it pros and
cons with some degrees of students-centeredness as the teacher
decides what is to be discussed. However, all the mentioned
teaching methods the teacher determines the content and the
question and takes upper control in the flow of information or
knowledge hence they are considered as teacher-centered
approach to teaching.

This approach allows teachers to directly know their
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students and evaluate their strengths and weaknesses better.
Traditional classroom approach is more suitable for young
children, teenagers, and young adolescents, who are yet to join the
workforce (De, 2018).

The traditional classroom approach has been with us since
ages and has been applauded for its instructional effectiveness.
Despite all its praises, the same learning approach has been
criticized by several researchers for its inefficiency in meeting the
demands of the present learners. Listed below are some of the
shortcomings of the traditional classroom approach as declared by
some scholars. Harmon (2017) declared that teachers at the
elementary level often deliver the course content through lecture
(i.e. chalk and talk) method without employing other vigorous
teaching methodologies to improve the conceptual understanding
of the students in their academia, thereby students take handouts
from the whiteboard without getting the main theme of the topic,
which eventually promotes cramming among the students. The
traditional classroom approach (lecture method) is predominantly
teacher-centered, which gives a prominent role to teachers,
whereas the students gain maximum knowledge in a limited time.
This approach is devoid of the conceptual understanding and
critical thinking potentials of students are not developed as desired
(Ullah & Igbal, 2020).There is less flexibility but rigidity in class
scheduling. Less cost effective that is students must travel to and
from class irrespective of the distance. The lecture is usually
passive as students/learners sit and listen and rarely ask questions.

According to O'Bannon (2002) student-centered approach
is grounded in constructivism, with the epistemological view that
learners are the architects of their own idiosyncratic meaning of
concepts and natural phenomena. In view of this student-centered
approach is based on constructivist principles and ideas. However,
Campbell (2006) posited that the cognitive learning theory also
advocated for student-centered idea. Thus, student-centered
approach is based on the constructivists as well as cognitive
theories with the educational applications linked to the works of
Dewey and Piaget among others. In discussing student-centered
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teaching methods, such term like constructivism, inquiry
discovery, and learning is often interchangeably used. Kirshner
et.al (2006) noted although these terms share some commonalities
experts in each field but observed some important differences.

Nevertheless, in today's educational discussions the term
student-centered approach is a broad term that includes all
innovative teaching methods that are usually activity oriented,
where learners are expected to observe, analyze, synthesize and
evaluates ideas or phenomena using materials or previous
knowledge. Teaching methods emphasizing this approach include
discovery, constructivism related method (concept mapping, co-
operative learning), problem solving, graphic organizers,
anointed diagrams, role playing, simulations, blended learning,
inquiry method, games and know what to learn etc. Educational
Broadcasting Corporation (2004) also noted that the principles of
student-centered approach are linked to the philosophy of
Rousseau' work 'Emile' which stressed on the intuition nature of
children to investigation and learning naturally from the
environmental experience.

The student-centered approach is relevant to Biology
teaching because in Biology teaching creating an environment
that will encourage students to interact with materials and
specimens enables students to construct meaningful knowledge
and learn Biology first hand. In view of the relevance of student-
centered approach to teaching and learning of biology many
researchers in biology education, Ibe and Nwosu, 2003; Ibe, 2004;
Nwagbo, 2006 and Opara (2011) recommended for a shift from
the use of traditional teaching methods (teacher-centered
approach) of teaching Biology to a modern/innovative teaching
method (student-centered approach).

In 2000, American scholars Lage, Platt and Michael
introduced the great teaching efforts through flipped classroom
when they were teaching Introduction of Economy in Miami
University. They put the conclusion in their thesis inverting the
classroom: A Gateway for creating an inclusive learning
Environment. However, they did not put forward the term: flipped
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classroom model or flipped teaching. Still in 2000, another scholar
Baker published a thesis titled the classroom Flip using web
course management tools to become a guide by the side in the 11"
international Teaching conference. These scholars only put
forward the term flipped classroom theoretically. In 2007 two
chemistry teachers from woodland park high school named
SamAaron and Bergmann Jonathan, started to record live lesson
and presentations, using video software with voice in Colorado.
They uploaded the videos to internet to help those students who
missed lessons. Before long, they started a more innovative
attempt to let all the students gradually watch videos and listen to
lectures at home. While in class, teachers mainly provide help for
the students having difficulties in experiments. As the
development of internet gain limelight, the flipped classroom
became more popular in North America.

Heinze and Procter, (2004) described Blended learning as
a term concerned with transmitting knowledge, that it is learning
that is facilitated by the effective combination of different modes
of delivery, models of teaching and style of learning which is
based on transparent communication amongst all parties involved
within the course. Graham (2006) Proposed that Blended
learning systems combine face-to-face instruction with computer-
mediated instruction, then Graham and Dziuban, (2008) stated
that Blended learning is an instructional approach that combines
online digital media with traditional classroom method.

Krasnova (2014) posited that blended learning is a method
of teaching that combines the most effective face-to-face teaching
techniques and online interactive collaboration, both constituting
a system that functions in constant correction and forms a single
whole. Other theorist and practitioners also offered different
definitions, which are similar to those of Graham and Dziuban
(2008). For Staker and Horn (2015), blended learning is a formal
education program in which a student learns at least part through
online delivery of content and instruction with some element of
student control over time, place, path, and /or pace and at least in
part at a supervised brick-and-mortar location away from home.
Their definitions emphasized more on content and instruction that
must be delivered online, meaning that a traditional face-to-face
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course in which students are encouraged to use the internet for
research does not qualify as blended learning.

Balentyne and Varga (2017) viewed Blended Learning as
an instructional strategy that involves a thoughtful combination of
traditional face-to-face instruction and online instruction. The
concept of Blended learning broadly refers to the integration
“blending” of e-learning tools and techniques with face-to-face
traditional method of teaching. As described above, there are
many varieties in defining blended learning and different
institutions implement blended learning approaches in different
way this is because blended learning isn't one size fits all. The term
blended learning has been interchangeably used in the literature to
mean hybrid learning, technology-mediated instruction, web-
enhanced instruction, mixed-mode instruction, flexible learning,
e-learning and distance learning. It can be concluded that blended
learning approach requires the physical presence of both teachers
and students, with some elements of students control over time,
place, path or pace, while students attend brick-and-mortar
schools with a teacher present. The conventional classroom
practices are combined with computer-mediated activities
regarding content and delivery while the teacher acts as a
facilitator. In the article “Blending traditional learning with online
learning in teacher education” Bhatia (2007) enumerated the
following as advantages of blended learning approach when
incorporated into teaching and learning practice: greater
flexibility of time freedom for students to decide when each online
lesson will be learned; greater efficiencies with group sizes; lack
of dependence on the time constraints of the teacher (Lock 2006);
wide access to digital resources, shared tools, and information
systems; time of reflection; freedom for students to express
thought and ask questions without limitation (Chamberlin &
Moon 2005).

Researches in science education have shown that the
teaching and learning of Biology as a science subject suffer so
many challenges. Auwal (2013) and Joda (2018) attributed some
of these challenges to ineffective instructional approaches
employed by Biology teachers.
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The WASSCE Chief Examiners Report (2009) indicated
that students are not favorably disposed towards genetics
concepts. Specifically in 2017, the report advised that “teachers
should ensure they complete the syllabus, schools should provide
teaching aids and teachers should employ instructional
approaches that can help students understand Biological concepts
and spell technical terms correctly”. This situation of poor grasp of
genetics concepts in Biology and dwindling performance could be
attributed to the continuous and persistent use of the traditional
instructional approach that is teacher-centred dominated and
makes students to be passive recipients of information and note
takers. Could the dwindling performance be an indication of
student's inability to retain biological concept (genetics
concepts)? Several studies have been carried out by science
scholars to ascertain the efficacy of the flipped classroom and
blended learning approaches in Nigeria and beyond (Maccoun
2016; Duygu & Ali 2018; Efiuwere & Fomsi 2019) but none of
them have been carried out in Egor Local Government Area of
Edo State. It is on the strength of this that this study investigated
the effect of flipped and blended classroom learning approaches
on students' achievement and retention in genetics.

Objectives of the Study
The objectives of this study are to:
1. determine if there is a difference in the mean achievement

scores of students taught genetics using Flipped
classroom, Blended learning and Traditional classroom
approaches.

2. investigate the interaction effect of learning approaches
and gender on students' achievement

Hypotheses

H,1: Thereis no significant difference in the mean achievement
scores of students taught genetics concepts using Flipped
classroom, Blended learning and Traditional classroom
approaches at posttest.

H,2: There is no significant interaction effect of Flipped
classroom, Blended learning and Traditional classroom
approaches gender on students' achievement in genetics.
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Methodology

The non-equivalent pretest-posttest control group design
structured into the 3 x 2 factorial research design was utilized for
this study. The population of the study consisted of the 497 senior
secondary school Two (II) Biology students from the 11 public co-
educational senior secondary schools in Egor Local Government
Area of Edo State. A total of 74 students comprising of 34 males
and 40 females from three intact classes formed the sample of the
study. Purposive sampling technique was employed to select
schools with not more than 40 Biology students in the class from
the 11 co-educational schools in Egor L.G.A. Schools with large
class sizes were eliminated from the study. Simple random
sampling technique was then used to obtain three schools from the
remaining seven (7) schools that met the criteria. These three
schools were randomly assigned to experimental groups A, B and
control group C using ballot. The instrument for data collection
was Biology Achievement Test on Genetic (BATG). The face and
content validity were ascertained by experts in the Department of
Curriculum and Instructional Technology. The reliability of the
instrument was ascertained using the Kuder-Richardson formula
21 to obtain a reliability coefficient of 0.786 Mean, standard
deviation, and Analysis of Covariance (ANCOVA) were used to
answer the research questions and test the hypotheses at .05 level
of significance.

Table 1: Mean and Standard Deviation of Pretest and Posttest
Achievement Scores of Students Taught Genetics Concepts

Groups N Pretest SD Posttest SD Mean
Mean Mean Gain
X) X)

Flipped Classroom 27 7.37 290 10.41 425 3.04
Blended Learning 24 742 259 1092 3.40 3.50
Traditional classroom 23 726 1.96 9.87  3.02 2.61

The data in Table 1 shows that students taught genetics concepts
using Flipped classroom got a mean score of 7.37 and a standard
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deviation of 2.90 in the pretest and a mean score of 10.41 and a
standard deviation of 4.25 in the posttest making a pretest-posttest
mean gain of 3.04. The Table also shows that students taught using
Blended learning got a mean score of 7.42, a standard deviation of
2.59 at pretest and a mean gain of 3.50, while those taught using
Traditional learning approach got a mean score of 7.26 and a
standard deviation of 1.96 at pretest and a mean score of 9.87 and a
standard deviation 3.02 at posttest making a mean gain of 2.61.
The Table further shows that students exposed to the Blended
learning approach got the highest mean gain followed by the
Flipped classroom approach and the Traditional approach
(Control) got the least mean gain.

Hypotheses

H,1: Thereisno significant difference in the mean achievement
scores of students taught genetics concepts using Flipped
classroom, Blended learning and Traditional classroom
approaches at posttest.

Table 2: One-Way Analysis of Variance (ANOVA) of Posttests
Students' Achievement Scores on Genetics

Sumof df Mean Square F Sig.

Squares
Between Groups 12.877 2 6439 AT7T 623
Within Groups 958.961 71 13.506
Total 971.838 73

Table 2 shows the ANOVA analysis of posttest students'
achievement scores taught genetics using Flipped classroom,
Blended learning and Traditional learning approaches. The result
indicates that F , ,, = .477, p=.623 which is not significant at 0.05
alpha level. This means that there is no significant difference in the
posttest mean achievement scores of genetics. Therefore, the null
hypothesis of no significant difference in mean posttest
achievement scores of students taught genetic-concepts using
Flipped classroom, Blended learning and Traditional learning
approaches is not rejected.
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H,2: There is no significant interaction effect of Flipped
classroom, Blended learning and Traditional classroom
approaches gender on students' achievement in genetics.

Table 3: Analysis of Covariance (ANCOVA) Showing
Interaction of Learning Approaches and Gender on Students'
Achievementin Genetics Concepts

Source Typelll df Mean F Sig.
Sum of Square
Squares
Corrected Model 227.341° 5 45468  4.153 .002
Intercept 7801.291 1 7801.291 712.546 .000
Approaches 33.384 2 16.692 1.525 225
Gender 8.457 1 8.457 772 383
Gender * 210.747 2 105373 9.624  .000
Approaches
Error 744497 68 10.948
Total 8984.000 74

Corrected Total ~ 971.838 73
a. R Squared = .234 (Adjusted R Squared = .178)

Table 3 shows the ANCOVA analysis of interaction effect of
learning approaches and gender on students' achievement in
genetics concepts. The resultindicates thatF, o =9.624, p=.000
which is significant at 0.05 alpha level. This means that there is a
significant interaction effect of learning approaches and gender on
students' achievement in genetics concepts. Therefore, the null
hypothesis of no significant interaction effect of instructional
approaches and gender on students' achievement in genetics is
rejected.

Discussion of Results
This study found that participants in the blended learning
group achieved the most, followed by those in the flipped learning
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group while the traditional learning group recorded the least
achievement. This finding agrees with the findings of Ellan and
Hamaidi (2018) who concluded in Amman in Jordan that students
taught using flipped learning strategy got higher scores in
academic achievement test than students who were taught using
the traditional method. The study also found no significant
difference in mean posttest achievement scores of students taught
genetic-concepts using Flipped classroom, Blended learning and
Traditional learning approaches. This finding corroborates that of
Didem and Ozdemic (2018) in Turkey who concluded that there is
no significant difference in achievement between those taught
with flipped approach and those using the blended learning
methods. It was also found that there is no significant interaction
effect of instructional approaches and gender on students'
achievement in genetics. This finding contradicts the finding of
Edem and Anari (2021) that there is no significant interaction
effect of strategy and gender on students' achievement and
retention in Chemistry.

Conclusion

This study concludes that flipped classroom and the
traditional learning approach got the least achievement in posttest
and that flipped classroom impacted males more than females in
terms of achievement and retention. It was further concluded that
blended learning is the most impactful on students' retention,
followed by the traditional classroom approach and the flipped
classroom made the least impact. Also it was concluded that
flipped classroom and blended learning approaches significantly
interacted with gender on students' achievement and retention in
genetics concepts.

Recommendations
Based on the findings of this study, it was recommended
that:
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1. Biology teachers should be encouraged to change from
traditional instructional approach and adopt innovative

and technology-based learning approaches like blended
learning and flipped classroom in the teaching of topics
that are more practical

2. Curriculum planners and other educational authorities
should organize themes in biology and emphasize the use
oftechnology in the classroom instructional process.
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