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Abstract: Learning Biology helps learners to acquire requisite knowledge in understanding life processes for positive
coexistence. In instances where learners appreciate the position of biology in life, they develop positive attitude and this is
reflected in their performance. However, in Kenya, most students have continued to register poor performance in biology in
national examinations and this has been attributed to negative attitude towards the sciences by most learners. To address this,
changes in the educational curricula and teaching methods from the transmission curriculum to a transactional curriculum has
been suggested. The changes imply adjustments in the instructional process to include learner centred activities. On the other
hand, studies have shown that the attitude of learners towards changes influence the adoptability and workability of the
introduced change. This study investigated attitude of learners towards the constructivist instructional approach. The study
adopted a cross-sectional survey technique. Data was obtained from four boys’, four girls’, and four mixed secondary schools
with a total of 477 students and were analysed using both descriptive and inferential statistics. The results indicated that learners
have positive attitude towards the constructivist instructional approach. Boys obtained a scores of (M=58.30; SD=9.15, N=150)
while girls had a score of (M=53.14; SD=8.24, N=146). Based on this finding, it is recommended that instructors adopt the
constructivist approach in learning so as to boost the attitude of students towards learning biology. It would also be appropriate
for further investigations to be conducted in other fields of science such as chemistry and Physics so as to find out if the
constructivist approach would also boost the attitude of students in such subjects. Finally, policy makers in the field of education
in Kenya (The Ministry of Education, Science and Technology through the Kenya Institute of Curriculum Development (KICD))
should come up with policies to ensure appropriate learning approaches which foster positive attitude towards learning.

Keywords: Constructivist Approach, Attitude, Constructivist Learning, Transmission, Transactional, Sitting Arrangements,
Assignments, Evaluation

degradation challenges. In plant health, biological knowledge
has been used to solve problems of poor yields in agriculture
as well as crop diseases [2]. Despite this, learner
achievements in biology in secondary schools in Kenya have
been poor. For instance, in the year 2010, Homa Bay County,
with a total of 196 secondary schools had only 26 schools
with a mean score of 6.4 and above in biology. This result
was persistent in the years 2011 through to 2014. For
instance, in the year 2011, the average mean score for
biology in all the schools in the county was 5.707625. The

1. Introduction

Knowledge in biology is very critical for the society. The
knowledge can be used to solve contemporary challenges in
the society including animal and plant health [1]. In animal
health, biological knowledge has been used to solve
problems of overpopulation through the development of
contraceptives as well as an understanding of the
interdependence of organisms hence solving environmental
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poor performance is attributable to the poor attitude of the
learners. This attitude is caused by the instructional method
adopted by the instructor. According to the Kenya National
Examinations Council reports for the years 2005 and 2010,
poor performance was attributed to the conventional
instructional methods characterized by lectures and few
demonstrations [3]. The poor performance has been
attributed to both teacher and student related factors as
influenced by attitude towards the subject [4].

As a result of this, constructivist approach has been
implemented in many classrooms [5]. The constructivist
method of instruction is a method of instruction which allows
learners to interact with their learning environment and
participate in the construction of knowledge. According to
reference [6], the pedagogical framework of constructivist
theory challenges teachers to create innovative learning
environment for students to think, explore and reflect on their
ideas without fear. Students are active in selection of learning
tasks and objectives for the lessons. The classroom teacher
guides selection of learning activities to ensure it is
challenging but intrinsically motivating to the students.
Throughout the lesson, teacher collaborates with the pupils
and he or she is readily available to provide material and
information support to students. Learning materials focus on
bigger ideas rather than facts and students are encouraged to
follow their own interests to reach unique conclusions [7]. In
the constructivist approach, assessment of learning outcome
occurs as a continuous process. In this endeavour, both the
teacher and the students are involved in the assessment of the
learning outcome using students’ portfolios, short quiz, and
concept mapping. Assessment occurs within the learning
context and feedback offered to the students is non-judge
mental [7] [6].

The constructivist instructional method requires strategies
that allow the learners to be part of the knowledge creation.
Reference [8] outlined characteristics of constructivist
instruction as involving goal setting and clear strategies of
achieving the set goals. A constructivist teacher should have
clear conceptual goals for the learners to attain from the
instruction process and how the goals can be attained. The
goals should also reflect high order thinking skills. The
teaching and learning strategies employed by a constructivist
teacher should identify and make use of the learners’
pre-instructional knowledge. The instructional strategies
should modify or change the learners’ prior knowledge to
reflect accepted ideas. This can be done by asking learners
thought provoking questions that change their conceptual
framework (Meyer, & Land, 2013). A constructivist teacher
should provide opportunities to the learners to utilize and
transfer new ideas learned to new contexts. Lastly a
constructivist  teacher should provide learners with
opportunities to perform learning tasks within the learners’
relevant and realistic environment. All this implies that,
during class activities and group discussions, learners can be
allowed to make reference on textbooks and other learning
resources. All the characteristics of constructivist instruction
cited by [8] are similar to what reference [7] call the five

pillars on which a constructivist classroom is built. The five
pillars enumerated by Brooks and Brooks are herein
mentioned and discussed briefly: The first pillar is posing
emerging problems relevant to the learners. If learning tasks
given to learners are relevant to them, the learners find transfer
of learning easy and a change in the earlier held ideas is also
readily accepted. Relevance in this case refers to the value the
learners attach to the learning material. Second, structuring
learning around primary concepts.

Teachers adopting the constructivist method of instruction
should have an overview of the learning process so as to be
able to present the learning materials in whole but not in parts.
According to reference [9], learners can then make sense by
breaking the whole into parts so that they understand how the
parts relate to the whole. When learners break a whole into
parts, learning is at analysis skill level which is a higher
cognitive domain level. The teacher at this time should also be
able to seek and value students’ points of view. All learners
have some pre-instructional knowledge they hold about the
information to be learned and therefore the constructivist
teacher needs to identify the learners’ pre-instructional
knowledge and elaborate on it to enable the learner formulate
a new understanding and reconstruct new knowledge which is
scientifically accepted [10]. Constructivist teachers can
achieve this by acting as ‘a guide on the side and not a sage on
the stage’ and he/she should be a good listener so as to get the
learners’ point of view.

The constructivist learning curriculum is based on
methodologies that address suppositions in learning.
Suppositions are ideas and belief that students hold as true but
still need to be authenticated as true knowledge [11]. These
suppositions can be considered as misconceptions that
learners hold about the learning material presented.
Constructivist teachers can address learners’ suppositions by
engaging in instructional strategies that engage in the first
three pillars mentioned i.e. they asks questions of emerging
relevance to the learners, structure learning materials around
primary concepts, seek and value students’ points of view [12].
The constructivist learning approach also involves assessment
of learning in the context of teaching [13]. Assessment in the
context of teaching implies assessment procedures carried out
in the process of instruction. Such kind of assessment should
involve observation of learners’ work and all forms of
interactions in the classroom environment.

1.1. The 5 Es Constructivist Instructional Model

The 5 E's model of instruction was proposed by Roger
Bybee for the teaching of sciences in schools. The model was
developed under the Biological Science Curriculum Study
(BSCS) project. It's origin can be traced back to the mid-1980s,
when BSCS received a grant from IBM to conduct a design
study that would produce specifications for a new science and
health curriculum for elementary schools [14]. The 5 ‘Es’
instructional model is based on the five stages of learning
namely; Engage, Explore, Explain, Elaborate and Evaluate.
The model was designed to be an Inquiry Based Learning
model and is based on the educational theory of
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Constructivism. It is based on the fact that learners need to
build their own understanding of new ideas based on their
prior experience and knowledge. They do this via explorations,
testing out new ideas, asking questions, exploring options and
rejecting incorrect assumptions, eventually constructing new
knowledge and a new mental map that fits together and builds
on their existing knowledge [15].

The approach begins with the engagement phase. The
engagement stage is one of the activity stage which is meant to
help the learner to make connections between past and present
learning experiences. Engagement in the constructivist
method has been defined as the involvement of the students in
the pedagogically active process in the classroom or outside
with an aim of getting computable results [16]. Similarly,
reference [17] defines it as the level of student’s involvement
in various activities that is linked with learning outcomes. The
engagement process therefore should help focus the students
to become thoughtfully involved in the concept, process, or
skill to be learned. The student is expected to relate to the
problem being posed and be involved in finding a solution.
The phase forms an integral part of the constructivist method
bearing on the definition of constructivist instructional
method as an active process of learning in which learners
construct new ideas or concepts based upon their current and
past knowledge [18]. The learner is therefore involved in
encountering and processing information, formulation of
hypotheses, and making decisions while relying on their
cognitive structure. Reference [19] defines Cognitive
structures as the basic mental processes people use to make
sense of information. It is these Cognitive structures (i.e.,
schema, mental models) that reference [20] postulated to be
involved in the provision of meaning and organization to
experiences which allows the individual to move past supplied
information. In this the constructivist instructional method has
been credited as a successful pedagogical method which
stimulates the enthusiasm in students and helps them deepen
their understanding through experience [21]. It is the
individual’s experience that ultimately provides the meaning
of learning opportunities [22].

At the exploration phase, the learners are expected to have a
common base of experiences. The instructor adopts an open
ended approach which allows the learners to identify and
develop concepts, processes, and skills [23]. This allows the
learners to actively explore their environment or manipulate
materials during the learning process. By relying on the above
approaches, the learners are able to establish real world
connections, use materials and manipulative for hands-on
interactions and providing a common base of experiences
from which to grow and learn. In facilitating these interactions,
a teacher should often pose problems to the learners that they
would in turn explore in order to understand the truth within it
[24]. To facilitate the exploration phase, the constructivist
curriculum must be designed so that it reflects real life
situations [25]. Towards this end, reference [26] proposed that
social issues should be used as an organizer for the curriculum
so as to contextualize the concepts taught in distinct and
unique disciplines of study. Instructors in their distinct

disciplines are expected to cross over the barriers between
their disciplines and avoid sticking to the issues that are
unique to their discipline. They are expected to integrate
language, knowledge and process application so as to be able
to lead students in creating real life situations in the process of
acquiring knowledge. The instructors are also supposed to
encourage research based activities at this phase of the
instructional process. Research based programs give students
the ability to retain facts through critical thinking by working
through problems logically and making connections to the real
world. In support of this, reference [20] advised that students
should be allowed to know what it feels to be completely
absorbed in a problem and that this experience is normally not
experienced in schools where the conventional lecture
methods are applied as a method of instruction.

In order to effectively guide learners in solving problems at
this stage, the learners should be encouraged to seek answers
to their own questions [27]. While exploring a concept, the
learners should be given opportunities to work with materials
and manipulative so that they can have experiences that are
real and primary. This hands-on learning plays a crucial role in
the constructivist instructional method, as it is the process of
experiencing learning that is utilized in the exploration phase.
When hand-on learning is facilitated during the instructional
cycle, the learners experience so much fascinating content at
their fingertips everywhere and this has been shown to be
more effective given the affordability of technology today.
Reference [28] posits that, in order to understand concepts
better, instructors are advised to engage students in learning
situations that effectively integrate their own experiences and
familiar materials. For example, learners who enjoy bird
hunting can be given opportunities to explore the concepts in
population estimation methods and especially capturing
organisms for the purposes of estimating their populations.
They may also use perforated sacks as sweep nets to capture
insects. This approach allows the learners to explore
meaningful science topics set in the context of something they
enjoy doing [24].

The explanation phase helps students uncover the content
surrounding the concepts they have been exploring. Students
should now have opportunities to verbalize their conceptual
understanding, to encounter new content material or to
demonstrate new skills [29]. This phase also provides
opportunities for teachers to introduce primary content
materials such as formal terms, definitions, and other content
information. The implementation of this phase provides the
learner with opportunities to identify skills and behaviour in
order to both experience and discover content that may be
useful in context [30]. Once the learners have opportunities to
engage and explore a topic, which has the conceptual
knowledge embedded within it, they can begin to have
anchors of experience on which to fasten specific content
knowledge. In constructivist terms, content delivery should
focus on primary sources and materials in which content
knowledge is applied and integrated. Sources can include
textbooks, the Internet, mentors, film, lectures, or publications.
Students should be directed to utilize the information they
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gather and encounter in ways that encourage them to analyse
and synthesize. These behaviours, as well as interactions with
the content, promote higher order, meaning is a human
construction interacting with a social situation and therefore
we define meaning for ourselves. The instructor therefore
must regard the learner’s point of view as something finally
significant in themselves. Each learner understands content
and concepts differently based on their previous experiences
[31]. The students need opportunities to address their prior
knowledge in order to address misconceptions and develop
concepts correctly. In an effective classroom, learning requires
more than connecting new material to old ways of thinking;
rather, it requires students to arrive at new ways of
understanding. Students come to school with their own ideas,
some correct and some not, about almost every topic they are
likely to encounter [32].

The explanation phase should also allow students to
develop skills and behaviours that will help them to be
successful in their learning. Students also need experiences
that help them to develop new views and make better sense of
their world [33]. If learning is the responsibility of the learner,
it is also critical that the teacher guide the learning process
with content materials and classroom experiences.
Communication from and between multiple peoples and
perspectives is important and vital in learning [34]. A person
who successfully explains a body of knowledge to others may
be said to have mastered this knowledge. In describing and
explaining ideas to others, the learner synthesizes material in a
way that requires higher-order thinking [35]. During
explanation, teacher should encourage students to explain
concepts in their own words, ask for evidence and clarification
of their explanation, and listen critically to one another's
explanation and those of the teacher. Students should use
observations and recordings in their explanations [36]. At this
stage teacher should provide definitions and explanations
using students' previous experiences as a basis for this
discussion.

The elaboration phase is designed to extend students'
conceptual understanding in areas of skills and behaviours. In
a constructivist framework, the educator provides
opportunities in which learners can practice and refine their
skills and behaviours in authentic contexts [37]. Students are
also given multiple opportunities in order to deepen and
broaden their knowledge base and integrate that knowledge
into their conceptual understandings and actions, both inside
and outside of the classroom. This instructional strategy
allows the student to spend time exploring and explaining the
process, with time for reflection and numerous experiences
upon which to synthesize information [38]. According to
reference [28], students should be engaged and participating
both in and outside of class, as this is crucial to learning and
the construction of purposes and meanings. The role of the
teacher should be to actively promote and encourage positive
group interactions and cooperative behaviours that foster
thinking interactions that enhance the learning process [39].
At this stage, it is expected that the learning should move from
insight to action, from content to concept and from a static

situation to an ever-changing varying opportunities. This
therefore requires intense problem-solving, cooperative
learning and critical thinking. During the Elaboration phase,
the students should be able to apply concepts and skills in new
but similar situations and use formal labels and definitions.
The teacher should remind the learners of the alternative
explanations and to consider existing data and evidence as
they explore new situations [14].

Evaluation phase both requires learners to assess their own
understanding and abilities and allows the teacher to evaluate
students' understanding of key concepts and skill development.
As such, students learn to assess their own abilities, identify
areas of mastery that they now possess, and strengthen
developing understandings and [40]. This provides
opportunities for the teacher to evaluate students’ performance
of new knowledge integration through presentations or
demonstrations. Evaluation has been defined as methods
utilized to clarify and understand the level of knowledge that a
learner has obtained [41]. This broad definition implies that
assessment methods can range from the simple to the complex,
from a teacher's observations of students in class to an all-day
standardized test (Tomlinson, 2014). The level of knowledge
implies that what a student knows constantly changes over
time, and that we as instructors can make judgments about
student achievement [12].

1.2. Learners’ Attitude Towards Constructivist Learning
Method

Reference [42] define attitude as; “Any opinion or belief
that includes an evaluation of some objects, person, or event
along a continuum from negative to positive and that
predispose us to act in certain ways towards that object, person
or event” (p. 588). What is suggested here is that attitude
influence a person’s way of thinking, feeling and general
behaviour. The attitude, feelings or opinion a student has on
particular subject area, the subject teacher and the
instructional approach adopted by the teacher has a big
influence on what is learned [43]. Students who have positive
attitude towards a subject tend to perform better than students
who hold negative attitude. Reference [44] and [45] are in
agreement that students’ attitude can be manipulated in a
learning environment to enhance achievement of the learning
goals. Reference [45] refers to students’ attitude as a
“symptom of the prevailing classroom learning environment
as created by the teaching approaches used by the teachers”. (p.
78) and posits that in traditional classrooms dominated by
lecture and few demonstrations, students’ attitude are less
positive compared to classrooms where interactive activities
are prevalent. Constructivist learning methods create
interactive classroom environment where students learn
co-operatively, share feelings, and compare knowledge
resulting into acquisition of high order thinking skills [46].

Reference [47] compared the learner attitude of two groups
of students in constructivist and conventional instructional
methods. In their study, the samples mean scores, standard
deviation, percentages, and opinions on surveys were used to
compare results for the students’ attitude towards the two
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instructional methods. Their findings showed that there was a
significant difference in student attitude towards the two
instructional methods. Students had positive attitude towards
the constructivist instructional methods than the conventional
methods. In a study of learning biology, reference [48] found
that high school students taught biology using constructivist
method have positive attitudes towards biology as a subject.
The students reasoned that hands- on- activities like projects,
experiments, discussions, and use of models made them more
interested in learning biology and provided them with skills to
transfer in learning other subjects. The students also remarked
that when biology is taught using lectures, lessons became
long and boring. The present study adds a new dimension to
the work of Donaldson by comparing the attitude boys and
girls have towards constructivist instruction method in
learning biology.

1.3. Gender Differences in Learner Attitude Under
Constructivist and Conventional Instructional Methods

Gender difference refers to the socially constructed
expectations of boys and girls. Gender describes the
characteristics that a culture or a society desalinates as
masculine or feminine [49]. These socially delineated
expectations play a role in individual self-concept as well as
aspirations and expectations in life [50]. It has been postulated
that gender plays a role in learner achievement [51]. In other
studies, attitude of learners has been indicated to be
responsible for the difference in learner achievements across
the two genders [52]. Available literature indicates that girls
have positive attitude towards the constructivist learning
environment as compared to boys. Reference [53] conducted a
study comparing the perception of learning environment
between boys and girls and concluded that girls had positive
perception about the constructivist learning environment.

1.4. Problem Statement

Instructional approaches in science education have been
undergoing a major transformation to accommodate
learner-centred approaches in many countries around the
world [54]. This has resulted into the promotion and some
cases, the implementation of constructivist approaches. The
main aim of this has been to address the problem of poor
performance of secondary school students in national
examination. While studies have indicated that the
constructivist approach has improved the performance of
learners in the science based curriculum across the world [55],
learner attitude in the contextualized environment is factor
predictive of its successful implementation.

1.5. Purpose and Objectives

The purpose of this study is to explore the learner attitude
towards the constructivist approachin teaching biology. The
study also aims at examining the difference in attitude
between boys and girls towards the application of the
constructivist approach in teaching biology. With this
understanding, it is expected that the educationists will be able

to gain a better understanding of the approach and gain the
confidence in its application for successfully improving the
confidence of learners towards the science based disciplines.
Instructors can then make use of the study findings incoming
up with appropriate measures of dealing with the attitude of
the learners towards the instructional approaches which affect
the learning outcome. The Ministry of Education, Science and
Technology through the Kenya Institute of Curriculum
Development (KICD) come up with policies to ensure
appropriate learning approaches which foster positive attitude
towards learning. Specifically, the study was conducted to
explore the attitude of students towards the specific aspects of
the constructivist instructional approach, to evaluate the
overall attitude of learners towards the constructivist
instructional approach and to determine the differences in
attitude between girls and boys towards the constructivist
instructional approach.

1.6. Theoretical Context

This study was guided by the social constructivist theory as
proposed by Vygotsky. The theory view knowledge and truth
as created not discovered by the mind [56]. According to the
theory, concepts are constructed rather than discovered and yet
they relate to something real in the world. Reference [57] also
portend that reality is socially defined and that reality refers to
the subjective experience of one’s everyday life. Similarly,
reference [58] also espoused that in reality, most of what is
known and most of the knowing that is done should be
concerned with trying to make sense of what it is to be human.
So it is the individuals or groups of individuals and in our case,
the learners who define the reality so constructed. For this to
be realized, the constructivist instructor must create a context
for learning in which students become engaged in interesting
activities that encourages and facilitates learning. The
instructor does not simply stand by, however, and watch
children explore and discover. Instead, the instructor often
guide students as they approach problems, encourages them to
work in groups to think about issues and questions, and
support them with encouragement and advice as they tackle
problems, adventures, and challenges that are rooted in real
life situations that are both interesting to the students and
satisfying in terms of the result of their work. Teachers thus
facilitate cognitive growth and learning as do peers and other
members of the learner’s community.

All classrooms in which instructional strategies compatible
with Vygotsky's social constructivist approach are used don't
necessarily look alike. The activities and the format can vary
considerably. However, four principles are applied in any
Vygotskian classroom; that learning and development is a
social, collaborative activity; that the Zone of Proximal
Development can serve as a guide for curricular and lesson
planning; that school learning should occur in a meaningful
context and not be separated from learning and knowledge
children develop in the "real world." And those out-of-school
experiences should be related to the child's school experience
[59]
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2. Conceptual Framework

This study has been conceptualized with the SEs

* Prior knowledge

* Generation of interest

* Connecting past knowledge
® Setting parameters

e Framing Ideas

constructivist instructional approach as the main independent
variables while learner attitude forms the dependent variables.
Figure 1 illustrates the conceptual framework.

Exploration —®

*Use of open ended approach

z Instructor
characteristics

Real life situations
*Probing, enquiring and

A 2|
A4

Explanation
* Sharing of ideas
#Use of primary resources
* Using own words to explain
experiences

!
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¢ Applicationofideas
« Communicating new
understanding with formal
language
+ Conceptual integration

h 4

* Assessing understanding
» Asking open ended questions
» Self-evaluation

Learner
characterist

h 4

Conceptual

learning

Figure 1. Conceptual framework.

3. Methodology

The study adopted cross sectional survey design.
Participants in the study were drown from a total of 12
sampled schools (4 mixed schools, 4 boys’ schools and 4 girl’s
schools). Participants were asked questions related to the
constructivist approach of instruction and learning. The
questions were in Likert form and tested the attitude of the
students towards the constructivist method and its aspects.
The study used descriptive statistics and statistical tests of

significance to analyse and compare data from different
treatment groups.

4. Results

The specific aspects of the constructivist instructional
approach investigated were based on the 5 Esconstructivist
model. Each section of attitude questionnaire was based on the
five phases of the approach. Data presented is further divided
according to the gender of the students and compared for
significant difference. The items purposively selected for
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analysis were either strongly favouring constructivist or
teacher-centred learning environments. The results are
presented as percentages of participants who responded on the
various scales of the response categories.

4.1. Attitude Towards Evaluation of Basic Concepts

The students’ questionnaire had the following question
testing on students’ attitude towards teachers introducing
lessons by asking questions from topics which have not been
covered in class. Q4. 4 biology teacher should not introduce a
lesson by asking questions on the topic he / she is yet to teach.
Figure 2 presents responses of the participants’ attitude
towards the idea of teachers introducing lessons by asking
questions on topics which have not been taught in class.

Figure 2. Students attitude towards evaluation of basic concepts.

The results presented in figure 2 indicates that 22.19% i.e.
(12.22% + 9.17%) of the total participants were agreeing with
the idea that teachers should not introduce a lesson by asking
questions on topics yet to be taught while 69.45% of the total
population were disagreeing with the idea thus indicating that
teachers are free to ask such questions.

4.2. Attitude Towards Sitting Arrangements

Data on students’ attitude towards sitting arrangements in a
biology class was collected from participants’ responses to the
following question in the questionnaire: Q5. All the students in
a biology class should sit facing the blackboard during all the
class lessons. Figure 3 indicate responses of participants’
attitude towards sitting arrangement in a biology class.

Figure 3. Attitude of students towards sitting arrangements.

The results in figure 3 indicate that 65.05% i.e. (43.04 +
22.01) of the total participants were agreeing with the idea
that students in a biology class should always sit facing the
blackboard while 17.51% were disagreeing with the idea. On
comparing responses of girls and boys, it was found that
61.75% of girls and 68.10% of boys who participated in the
study were agreeing that students should always sit facing the
blackboard. At the same time, 28.86% of girls and 26.62% of
boys were disagreeing. These results might imply that high
school students always expect to sit facing the blackboard
when in class. Facing the blackboard in class is the common
way of siting in many classrooms [60]. It is a direct indication
of transmission learning models taking place in many
classrooms. In transmission learning’ students acquire
information transmitted through lectures, text books and few
teacher demonstration [43]. In such scenario, students always
sit when facing the blackboard with intension of reaping the
maximum information from the teachers. The siting
arrangement inhibits students from face to face contact and
diminish learning [61].

Siting when facing the blackboard is a silent rule in many
classrooms. Girls readily accomodate changes in classroom
and particularly changes that favor collaborative learning
experiences. In this study, the experimental group of
participants sat facing the blackboard for only few minutes
during the introduction of the lesson after which the
participants settled into various class activities where they sat
in groups facing each other to allow for collaborative learning
amongst themselves.

4.3. Attitude Towards Personal Relevance of Biology

Figure 4. Attitude of students towards personal relevance of biology.

In order to find out students’ attitude towards personal
relevance of what they learn in biology to their life in and out
of school, participants responded to the following question:
Q7. What is learnt in biology is to enable students pass
examinations only. Figure 4 indicates the results of responses
of participants’ attitude towards personal relevance to what is
learnt in biology.

The results in figure 4 indicate that 11.12% of the total
participants were agreeing with the idea that what is learned
in biology class was only for passing examinations while
82.68% were disagreeing with the idea implying that most
students find relevance and value of what is learned in biology
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as helping in understanding and solving problems in and out of
school. In support of this, Prokop et al. (2007) found Slovak
students to believe in importance of knowledge of biology but
in contrast to Kenyan students, Slovak students do not
consider knowledge of biology as useful and necessary to their
daily life. On comparing the attitude of girls’ and boys’
towards this aspect of a learning environment, it was found
that 6.8% of girls and 15.09% of boys were agreeing while
89.79% of girls and 76.10% of boys were disagreeing with the
idea that biology they learn in school is only for passing
examinations. These results indicate that girls seemingly have
more relevance of what they learn in biology as useful to them
in future life. Reference [62] states ‘knowledge takes on added
meaning when it can be used in real life situations...” (p. 111).

4.4. Attitude Towards Nature of Assignments

Data on students’ attitude towards teachers giving
assignments that require reference to library or community
resources was collected from participants’ responses to the
following question: Q14. Biology teachers should always give
assignments that require students to look for answer from
library or from community resources. Figure 5 presents
responses of participants’ attitude towards students being
referred to the library and community resources to do
assignments.

Figure 5. Attitude towards nature of assignments.

The results presented in figure 5 indicates that 52.13% of
the total participants were agreeing with the idea that biology
teachers should always give assignments that require students
to seek answers from library or community resources while
37.37% were disagreeing with the idea. When girls’ and boys’
responses, was compared, it was found that 54.11% of girls
and 50.13% of boys were agreeing with the idea while 35.62%
of girls and 38.99% of boys were disagreeing with the idea.
These results implied that girls, unlike boys seem to like the
idea of being active and creative in the learning process. Girls
also seem to like the idea of being responsible for their own
learning. A greater percentage of participants in the study were
agreeing with the idea of searching for answers to biology
assignments from different resources in libraries and

community resources. From the results, it was concluded that
students seems to be interested in biology assignments that are
thought provoking, require divergent reasoning and which can
only be answered effectively from library and community
resources. Searching for answers from library and community
resources is an active and creative process, a phenomenon of
constructivist learning theory. Assignments that require
divergent reasoning allow teachers to assess students learning
in the context of daily teaching experiences [28]. Reference [6]
states that constructivist teachers should provide learning
environments which are innovative, allow students to think
and explore. Such assignment would naturally require
students to explore different source in search for an answer. In
addition, such questions are generally of high level and
answering them involves critical and creative thinking, an
indication of better understanding of concept [8]. Another
implication of these results is that the students are in favour of
classroom practices changing from direct teaching to students
learning with little guidance from the teacher. Reference [63]
states that traditional methods of teaching are not intellectual,
they do not stimulate thinking and do not consider students
diverse ideas.

4.5. Attitude Towards Evaluation Process

In order to find out the attitude of students towards
evaluation of assignments by other students, participants
responded to the following question in the questionnaire: Q15.
In Biology class, students can be allowed to evaluate other
students’ work. Figure 6 presents participants’ responses
towards the evaluation process.

Figure 6. Students’ attitude towards evaluation process.

The results in figure 6 indicates that 38.96% of the total
participants agreed that in class students can be allowed to
evaluate other students’ work while 51.62% of the total
participants were disagreeing with the idea. In comparing girls’
and boys’ responses, it was found that 53.38% of girls and
25.63% of boys were agreeing while 41.22% and 61.26% of
girls and boys respectively were disagreeing. The undecided
category was made up of total participants (9.42%), girls
(5.41%) and boys (13.13%). These results suggest that high
school students dislike the idea of classmates or fellow
students evaluating their assignments. When responses of girls
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and boys were compared, girls seem to be more tolerant to
idea of evaluation by fellow students than boys. In a
constructivist learning environment, students do assignments
mostly in groups as they carry out investigations, discussions
and presentations. Also when it comes to assessment of
learning, group products are assessed by exhibitions and
group presentations. These assessment procedures attract
comments from all students in class, a practice which boys
might not like. Girls who seem to be more tolerant to
evaluation by fellow classmates have indeed embraced
constructivist learning principles. Reference [7] argues that
“differentiating between teaching and assessment is both
unnecessary and counterproductive. Assessment through
teaching, through participating in student/teacher interactions,
through observing students/students interactions, and through
watching students’ work with ideas and materials tells us more
about students learning than tests and externally developed
assessment tasks”(p. 97).

Social constructivists recognise the social dimension of
learning. Reference [64] opines that a learner’s environment
and the words used in learning process help in shaping the
learner’s understanding. The social dimension is provided
when students have opportunity to discuss other students’
work. Therefore boys who seem to dislike the idea of other
students evaluating their work are in favour of transmission
methods of teaching where assessment of learning activities is
mostly separated from teaching and done mostly through
testing using achievement tests. The achievement tests are
very competitive because students primarily work on the tasks
individually.

4.6. Attitude of Students Towards Copying Notes

Figure 7. Students attitude towards copying of notes.

In order to find out the attitude of boys and girls towards
copying notes from teachers, participants responded to the
following question in the questionnaire: Q1. In biology class,
teachers should give students elaborate notes to copy. Figure 7
indicates how the participants responded to the idea of
teachers giving students notes to copy.

The responses in figure 7 indicates that 45.27% of girls
and 81.26% of boys’ who participated in the study were
agreeing with the idea, while 51.35% of girls and 17.50% of
boys who participated were disagreeing. Total participants
who responded as undecided were (2.6%), while girls and

boys who were undecided are (3.38%) and (1.88%)
respectively. In this aspect of learning environment it was
concluded that most participants in the study agreed with the
idea of teachers giving notes to students. Most boys
participating in the study also agreed with the idea. However,
for girls who participated most disagreed with the idea of
teachers giving notes to students. These results indicate that
boys are more in favour of teacher-cantered methods of
instruction compared to girls. Boys favour teacher-cantered
methods of instruction probably because lecture notes from
teachers seem easier to revise and understand. This reasoning
is supported by the work of reference [65] who concluded that
learning of boys can be improved by providing highly
structured lessons, detailed instruction, firm presentation with
clearly stated objectives, while learning in most girls is
supported by environments that provide opportunity for open
ended activities, individuality in presentation and
self-developed learning strategies.

4.7. Overall Attitude of Students Towards the Constructivist
Instructional Methods

In order to ascertain the overall attitude of students towards
the constructivist instructional methods, responses from all the
students who took part in the constructivist and conventional
methods of instruction and also responded to the attitude
questionnaire were analysed. Analysed results were as follows;
girls had a mean score and standard deviation of (M=58.30;
SD=9.15, N=150) while boys had a score of (M=53.14;
SD=8.24, N=146). T-test runs on mean score differences for
the groups revealed a significant difference between girls and
boys attitude i.e. t (294) =5.18, p<0.001. The results were as
presented in table 1 below.

Table 1. Attitude of Students towards the Constructivist Instructional
Methods.

Gender Mean Std. Dev. t-value p-value
Girls (N=150) 58.3 9.15
Boys (N=146) 53.14 8.24 518 <0.001

These findings led to the conclusion that Secondary school
students have a positive attitude towards the constructivist
instructional methods. Secondly, generally secondary school
students are more positive towards use of constructivist
method of instruction than the conventional method of
instruction commonly used in biology class. This reasoning is
based on the fact that considering the performance of boys’
and that of girls’, each of the two groups of participants scored
over 50% in the attitude questionnaire, implying that both
boys’ and girls’ like learning in environments where they have
opportunity to actively participate in knowledge construction.

5. Conclusions and Recommendations

The findings of this study reveals that students have
positive attitude towards the constructivist instructional
methods and that girls were more positive towards the
constructivist instructional methods as compared to the boys.
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This study therefore concludes that the constructivist
instructional method is effective in improving learner
achievements in biology and should therefore be adopted in
secondary schools in teaching biology. It is recommended that
instructors adopt the constructivist approach in learning so as
to boost the attitude of students towards learning biology. It
would also be appropriate for further investigations to be
conducted in other fields of science such as chemistry and
Physics so as to find out if the constructivist approach would
also boost the attitude of students in such subjects. Finally,
policy makers in the field of education in Kenya i.e. The
Ministry of Education, Science and Technology through the
Kenya Institute of Curriculum Development (KICD) come up
with policies to ensure appropriate learning approaches which
foster positive attitude towards learning.
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