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Abstract

In this study, the effectivity of jigsaw method, one of the cooperative learning models, on teaching the concepts
related to sense organs and their functions to four-five year-old children in nursery class was analyzed. The study
is in the semi-experimental design consisting of experimental and control groups and pretest and posttest. The
sample of this study consists of 38 children from the nursery class of Ministry of National Education in Agr1 city
center, in 2015-2016 academic years. Two groups determined randomly have been formed. These are: Jigsaw
Group (JG, N=20) and Control Group (CG, N=18). In the direction of the goals of this study, a data collection
tool has been developed by the researcher to collect data. The test prepared by the researcher to determine the
knowledge levels of the students about organs like ear, tongue, eye and skin and senses like hearing, smelling,
tasting, seeing and sensing has been used. As a result of the obtained data, it has been determined that
cooperative learning model is more effective in teaching the sense organs subject to the children compared to the
traditional teaching method.
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1. Introduction

According to recent transnational evaluation results in the field of education (PISA, 2000-2015), our country
should place more importance on education. Considering that the development level and education level of the
countries are directly proportional, it is a must to give the necessary importance to each grade of education.
Particularly, the preschool period in which our basic knowledge, skills and habits are formed is necessary for the
individuals in the beginning of their lives to be more successful in their future grades (Aktas, 2009; Tugrul,
2005). This education process which is the first years of the life is quite important for the development and
education of the child. Preschool education is actually the process which includes the period from birth to
primary school and it aims to support the developments of the children at this age (Macaroglu, 2004). The
children in the preschool period in which their curiosity towards the world they live in starts to increase and their
desire to get new information is quite intensive get new information by making investigation and they try to
relate the cause and effect relationship by underlying the configuration of each new information with the
information they’ve got (Kandir & Organ, 2010). When an individual is mostly active and open to learning is the
first 3-6 years of his/her life. In this period, the individual has quite much energy and his/her perception level
about what happens around is at its most (Kii¢iikturan, 2003). Thus, the children in the preschool period should
be given a good education to increase our country’s education level.

1.1 Cooperative Learning in Preschool

Cooperative learning is a learning method in which the students help each other’s learning about an academic
subject in the classroom or in other environments by creating small mixed groups in the direction of a common
goal, the self-confidence of the individuals increases, their communication skills improve, the students most
actively participate in the lesson (Aykacg, 2005; Doymus et al., 2005; Eilks, 2005; Gillies, 2006; Johnson et al.,
1980; Johnson et al., 1998; Levine, 2001; Lin, 2006). Cooperative learning does not happen by creating an
environment for the students to work together by dividing them into small groups. Basic features of cooperative
learning are the studies which require that the students help each other’s learning in the direction of a common
goal, they solve the problems all together, everybody in the group have the right to talk, and they use the time
well (Biiyiikkaragéz & Civi, 1997; Erdem, 2009). As the individuals are to work together, the behavior, helping
each other, becomes prominent. During these cooperation activities, the students can utilize this process as a
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result of making courageous explanations to convey their opinions to other students about reorganizing the
problem, explaining it and how to solve the problem (Eshietedoho, 2010; Hanze & Berger, 2007; Stamovlasis et
al., 2006; Zimmerman & Gallagher, 2006). Thus, active learning methods in the education environments are
being emphasized recently. With this method, it is aimed to raise students who are no longer loaded just with
knowledge but they become individuals who can also use the knowledge they have got throughout their lives,
think positively, can criticize, can be productive, explorer, creative and open to change. Thus, in today’s
education active learning methods should be included in teaching-learning activities as much as possible. Among
these methods, one of the most used methods in recent years is the cooperative learning model (Stamovlasis et
al., 2006). In the studies conducted on the students from all grades and different departments including preschool
education, it was determined that cooperative learning methods are more effective on the student success
compared to the traditional methods (Johnson & Johnson, 1998; Yildiz, 1998; Marinopoulos & Stavridou, 2002;
Tarim & Artut, 2004; Law, 2014; Chan, 2014; Akgay, 2014; Alp, 2015). As a result of the study, Askew and
Wiliam (1998) emphasized that the positive effects of cooperative learning are independent from the age, skill
levels of the students and the school types (state school, private school, etc.).

Cooperative learning method provides many conveniences to the students. The children get socialized by gaining
favor for both themselves and their friends by entering the socializing environment brought along with the
cooperating in the groups. Their sense of responsibility improves and their affective developments can increase
by trying to be more active with the satisfaction of contribution to others. The individual can express their
opinions through discussion, criticizing and conveying and also their communication skills improve and they
gain the characteristics of a democratic. With this purpose, democratic individuals that our country needs are
raised. Along with providing the social development and change of the individual (Biiyiikkaragéz & Civi, 1997),
cooperative learning model also provides the students to develop a positive attitude towards the class (Demirtas,
2008). Besides, while carrying out high level learning with cooperative learning model, the behaviors and
attitudes of the students towards each other also improve. The students in the learning groups based on
cooperation are to learn interpersonal or social skills with team spirit as a result of both academic and group
studies (Saban, 2002). Divides these social skills into six groups. These are starting and maintaining a
relationship skill, maintaining a group work skill, skills towards emotions, coping with aggressive behaviors
skills, coping with stress skills, problem solving and planning skills. In cooperative learning, the students
maximize both their and other student’s learning (McHale, 2002). The goals of the students in cooperative
learning is not to better than each other but to accomplish the better together (Nayan et al., 2010). Moreover,
cooperative learning is a teaching and learning model which increases the motivation of the students, improves
their thinking skills, makes the students respect each other’s opinions, helps them learn to discuss between each,
teaches them to become democratic individuals, prevent the teacher to be considered as the only teaching source
and makes the teaching-learning environment to be entertaining for the students.

1.2 Science Teaching in Preschool

Science is the whole of knowledge which contributes significantly to the students’ knowing about the world they
live in by giving them the opportunity to analyze the nature and natural events is a process about analyzing the
natural environment and is based on the systematic knowledge which is the result of this process. As each event
in the nature is the subject of science, science is an important part of the life. Thus, science should be taught by
relating it with the daily life. In this way, the children gain knowledge by encountering new information every
day and they will relate this new information they’ve learnt with the old ones (Ozbey, 2006; Aydogan & Sen,
2011).

Science teaching is given a considerable importance in the curriculums through which the preschool children can
find answers to the questions about what happens around their environment. Science class is a course which
helps the children understand and give meaning to what they see in their environment. According to Akgiin
(2004), the students who take science classes turn to individuals who are actively interested in the world, ask
meaningful questions and collect data with experiments and analyze these, communicate in civilized way with
others through verbal and written texts of what they’ve learnt, act with sense of responsibility and are aware of
their responsibilities, are well-informed and skilled. According to Simsek and Cinar (2008), it is important that
particularly basic knowledge and skills should be taught during preschool period because it would be inevitable
to find deficiencies in the later years even the children are equipped with a lot of knowledge and skills. Moreover,
science activities in preschool period gain the children experiments such as high-level thinking skills, research,
scientific experiments and scientific thinking skills (Bredekamp & Copple, 1997). In this direction, science
teaching should be given the necessary importance in preschool period and the teachers should be provided to
have positive beliefs and attitudes towards it.
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Thanks to science teaching, the children have the opportunity to increase their knowledge through living and
learning, improve their problem solving skills, know the features of the tools they can encounter in their daily
lives. According to the results of several studies conducted on this subject (Ginsburg & Golbeck, 2004; Patrick et
al., 2009; Early et al., 2010), it is said that the children have the tendency to observe and think about nature and
this tendency is gained during preschool period, also children’s desire to learn science is higher than their desire
to learn reading and writing, mathematics, art and social learning fields. Thus, learning opportunities should be
correctly determined to give an effective science education to the children in preschool period (French, 2004).
According to Kalley and Psillos (2001), basic science concepts start to be formed in the early childhood period
which cover the first six years of life, in which physical, mental, emotional and social developments of the
children is fast. So, the first planned and programmed education towards science takes place according to the
children’s interests and needs in preschool institutions. Thus, to support the children’s developments in this way,
the teachers should implement the science teaching by giving that the children the opportunity that they can
observe, research, comprehend, test with active participation, bring forward their ideas, use their creativity and
the teachers should consider the development levels, interests of the children, the opportunities of the
environment and they should choose appropriate methods and techniques. Appropriate method is to be selected
to teach the science concepts in the curriculum effectively to the children in preschool. According to Cetin et al.
(2012), the methods to gain concept to the children should be presented concretely. In this direction, jigsaw
method, one of the cooperative learning methods, has been used to gain the sense organs and senses subjects to
the preschool children in this study. Cooperative learning is an appropriate method for the preschool children, it
forms an infrastructure for future cooperative studies. It provides a great benefit to the children’s learning in later
grades. Cooperative activities are also important for the children to create awareness for others and develop their
communication skills (Bayrak¢eken et al., 2013). For this purpose, it has searched for answers to the following
questions:

1) Does cooperative learning method have effects on the academic success of the children?

2) Is there a significant difference between the academic success of male and female students with the use of
cooperative learning method?

2. Method

In this study, the effectivity of jigsaw method, one of cooperative learning models, on teaching the concepts
related to sense organs and their functions to four and five year-old children in nursery class was analyzed. The
study is in semi-experimental design with experimental and control groups and consists of pretest and posttest.

2.1 Sample

The sample of this study consists of 38 children from the nursery classes under Ministry of National Education
in Agn city center in fall term of 2015-2016 academic years. Two groups consisting of children selected
randomly have been formed. These have been determined as Jigsaw Group (JG, N=20) and Control Group (CG,
N=18).

2.2 Data Collection Tools

In the direction of the goals of this study, a data collection tools have been developed by the researcher to collect
data. The tests prepared by the researcher to determine the knowledge levels of the students about organs like ear,
tongue, eye and skin and senses like hearing, smelling, tasting, seeing and sensing have been used.

2.3 Implementation Process

In the implementation process of the study, traditional teaching method was used in the control group while the
students in the experimental group was taught the sense organs with jigsaw method among cooperative learning
models.

2.3.1 Teaching through Cooperative Learning (Jigsaw)

In the experimental group on which jigsaw method was implemented, four basic groups each of which consisted
of five people was formed. A presentation about how to study, which subjects they would be responsible for and
rules was done by the teacher. Then, each group was asked to determine a group name and a group leader for
themselves. Parallel with the five-person groups in which the students would study, the Sense Organs subjects
were collected under five titles as (1) Ear, (2) Nose, (3) Tongue, (4) Eye and (5) Skin. Then, the subjects were
distributed to each student in the basic four groups consisting of five people and they were asked to research
about the subject, learn and teach it to his/her group mates (see Figure 1). Besides, the teacher determined the
materials related to the planned subjects and when needed, she/he undertook the guidance role to help the groups.
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Then, the students who studies the five titles from the basic groups were placed into jigsaw groups to present the
subject to their friends who were responsible for other titles as A1, B1, C1, and D1 students into the first title
(ear), A2, B2, C2, and D2 students into the second title (nose), A3, B3, C3, and D3 students into the third title
(tongue), A4, B4, C4, and D4 students into the fourth title (eye), and AS, B5, C5, and D5 students into the fifth
title (skin), which can be seen in Figure 1.

Al A2 BI B2 cl C2 DI D2
A3 B3 3 D3

A4 A5 B4 B5 4 C5 D4 DS
AGI Afi2 G3 AG4

JGI JG2 JG3 JG4 JGS
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Figure 1. Forming jigsaw groups from the basic groups of the students whose groups were implemented the
jigsaw method

The teacher provided the students in the group to bring other examples (pictures, tools, puzzles, toys, etc.)
related to the given subjects from outside the classroom and to study together with their group mates. The
teacher increased the students’ curiosity with different experiments done by the students themselves and tried to
make the groups to communicate with each other by encouraging the students to ask questions. During the
implementation process, the group member gave examples to each other about the subjects they were responsible
for and they started to perform roles all together when needed. In addition, different pictures were drawn based
on the students’ imagination and hung the best ones which was decided by themselves on the board together. In
addition to these activities, games were played, riddles were asked and the course was conducted with the
supervision and guidance of the teacher. With such a course, it was tried to provide the children to develop their
social and cognitive characteristics. The children in the jigsaw groups were to expertise the subject by studying
together with each other and prepared a product file with the help of the teacher to bring it to the main group.
After each child returning to their main group had taught the subject they expertized for a week, they prepared a
joint work together. For instance, attaching the mixed organs to a human model, painting them, placing the
appropriate senses to the organs. By this means, all the groups were provided to learn the same things, different
and imperfect learning was prevented.

2.3.2 Teaching with Traditional Method

While teaching the sense organ subjects in the class in which traditional teaching method was implemented, the
teacher became a model for the children and the teacher himself decided what the children would do during the
teaching process. The teacher planned the activities and made the children to do them.
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3. Findings

In this part of the study, the findings which were obtained as a result of the statistical analyzes of the obtained
data are presented in tables and figures. The sample of the study is consisted of 12 females and 8 males in jigsaw
group, 8 females and 10 males in control group. It can be seen that the gender distribution of the groups is close
to each other. To determine the effectivity of the jigsaw method implemented within the study on teaching the
sense organs subject, t-test results related to pretest and posttest scores which were implemented on JG and CG
are indicated in Table 1.

Table 1. The independent t-test results of the data obtained from the sense organs achievement test

Tests Groups N X ss t p

Pretest JG 20 1.70 1.34 -1.21 233
CG 18 2.22 1.30

Posttest IG 20 7.70 1.62 6.15 .000
CG 18 433 1.74

As a result of the conducted analyzes, it was determined that the arithmetic mean of the pretest results of the
experimental group was 1.70 and standard deviation was 1.34; the arithmetic mean of the control group was 2.22
and the standard deviation was 1.30, and there was no significant difference between them (t(36)=-1.21; p>0.05).
It was determined that the arithmetic mean of the posttest results of the experimental group was 7.70 and the
standard deviation was 1.62; the arithmetic mean of the control group was 4.43 and the standard deviation was
1.74, and there was significant difference between them (t(36)=6.15; p<0.05). The fact that the age group of the
children forming the sample of the study was younger, the socioeconomic level of the school environment was
lower, the number of the educated parents was few are though to cause the children to get lower scores from the
pretest. A child in normal development level is expected to learn and show when asked all the organs with the
help of the parents but the children in the sample of this study were asked a few questions to determine their
preparedness levels before implementing the pretest (like; can you show your tongue?) but no feedback was
given. Thus, the data collection tools were not prepared according to the expected levels of the children but the
observed levels of the children. A drawing which one of the students made is indicated in the figure below as an
example.

Figure 2. Pretest (left) and posttest (right) drawings of a student

As it can be seen in Figure 2 that the students drew none of the organs as stated but scratched in the pretest even
though she/he was expected to draw eye-ear-nose-mouth and the teacher repeated these concepts many times.
However, as a result of the implementation the same child did not scratch this time but tried to draw the desired

87



www.ccsenet.org/jel Journal of Education and Learning Vol. 5, No. 3; 2016

organs despite non-proportionally. It is though that the children haven’t gained the psychomotor characteristics
completely because symmetric characteristics like big-small, up-down were observed in other children’s
drawings. Thus, the children who could not drew the organs in the same size or proportion were given full grades
by the researcher.

Figure 3. The test based on cut and paste which is used in the study

Because the psychomotor skills of the children observed within the study were not developed completely and the
children could not do the drawings as desired, the researcher prepared an alternative test as seen in Figure 3 and
the students were provided to do this prepared test. In this test which was prepared as cut-and-paste, the
researcher cut the organs beforehand and put them in front of the students. And so, the children who could not
hold the scissors or was able to hold the scissors but unable to cut properly were also helped. The children pasted
the organs placed mixed in front of them into the places where they thought they would fit. Thus, it was tested
whether the learning tool place or not. Another test prepared within the study was the matching the objects
related to our sense of feeling, and it can be seen in Figure 4 that the children easily did this test.

Figure 4. Play dough sample and matching test of one of the students in experimental group

As it can be seen in Figure 4, alarm clock as hearing, reading a book as seeing, ice cream as tasting, flower as
smelling and hand examples as touching were given for each sense. It was thought that matching them with lines
would be enough for the children. Hence, the children who learnt the subject well enough was observed to have
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no difficulties while matching. The children were asked to design sense organs with play dough within the study
(see Figure 4). It was determined as a result of the observation done by the researcher that the children who used
play dough in the experimental group had more fun and experienced the happiness of creating something
altogether. The table below indicates the riddles that the students in the jigsaw group researched and taught to
their friends.

Table 2. Riddle examples of the students in the jigsaw group related to sense organs

Sense Organs Riddles
Eye 1. I have two windows. Open in the morning, closed at night.
2. I have two windows, covered with a wall of flesh.
Ear 1. Two spoons, attached on the walls.
2. Flesh scale scales gold.
Nose 1. I have a well full of water.
2. A well with a pillar, never dropping the water level.
Tongue 1. Sweeter than honey, hotter than poison. Prayer for the kinds.
2. A peel in the bakery.
Skin 1. If you stay under the sun more, it gets damaged, the biggest organ of

our body actually.

Different experiments were also done in the jigsaw group with the help of the teacher. For example, the children
smelled different smells with their eyes blindfolded and they were asked to guess which object the smell
belonged to. With the intent of emphasizing the importance of the ear, music was listened and the children were
asked to close one of their ears and ear health was emphasized by mentioning the difference in between. Rough
and smooth surfaces were prepared and the children provided to touch and feel these surfaces.

In addition to that, the children in the jigsaw group brought toys and materials to the classroom and they made
effort for their friends to understand better. Example materials are indicated in the figure below.

Figure 5. The toy bought by a student in the jigsaw group from his/her home

Table 3 indicates whether there is a significant difference among the children in terms of gender.
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Table 3. The pretest-posttest independent t-test results of the female and male students

Tests Groups N X ss t p
Pretest Female 20 2.10 1.44

Male 18 1.77 1.21 739 465
Posttest Female 20 6.65 2.15

Male 18 5.50 2.52 151 139

As it can be seen in Table 2, it was determined the arithmetic mean of the pretest results of the female students
was 2.10 and the standard deviation was 1.44; the arithmetic mean of the male students was 1.77 and the
standard deviation was 1.21, and there is no significant difference between them (t(36)=.739; p>0.05). It can be
said that there is no difference in terms of the preparedness levels of the students. It was determined that the
arithmetic mean of the posttest results of the female students was 6.65 and standard deviation was 2.15; the
arithmetic mean of the male students was 5.50 and the standard deviation was 2.52, and the difference between
them was not significant (t(36)=1.51; p>0.05). In this direction, it can be concluded that gender variable has no
effect on learning the subject.

4. Results and Discussion

In this study, it was aimed to analyze the effectivity of cooperative learning model on teaching the sense organs
subject as a science subject which was aimed to be taught to children continuing preschool. Before starting the
implementation, it was found that there was no significant difference between the achievement test scores of two
groups obtained from the pretest about sense organs subject (p>0.05), there was a significant difference between
the achievement test scores obtained from the posttest (p<0.05) and this difference was on behalf of the
experimental group. According to the obtained results, it is seen that cooperative learning model is more
effective on teaching the sense organs subject to the students compared to the traditional teaching method and it
can be seen in the literature that implementing cooperative learning model increases the quality of the education
(Yildiz, 1998; Veenman et al., 2002). Cooperative learning model can be applied to any age groups successfully
and teaching with cooperative learning provides the students social addiction and the students play a role in
increasing each other’s success as a group (Artut & Tarim, 2004; Doymus et al., 2005). The students should
study in a way that they can be in communication with each other in the implementation of cooperative learning
model (Kagan & Kagan, 2009). Below is the figure showing that the experimental group students are in an order
appropriate to the cooperative learning model within this study.

Figure 6. Jigsaw group students

It was determined during the study with the observation of the researcher that a number of social skills were
developed in the students on whom the cooperative learning model was implemented, the communication of the
students who had difficulty in terms of communication and even introvert students with their friends increased,
the sense of responsibility of the students was developed, the children were motivated to actively fulfill their
tasks. As a matter of fact, in his study, Avcioglu (2003) stated that cooperative learning model is effective on the
preschool children’s learning the listening skills, verbal explanation skills and interpersonal skills. Tarim and
Artut (2004) who determined that the cooperative learning model is effective on the students’ success and
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improves the students’ social skills like positive talking stated that cooperative learning model is a method which
can be implemented in preschool education. In this direction, considering the fact that using different methods
and techniques in teaching of the subjects provides a more effective learning, it can be said that the preschool
teachers should use different methods and techniques in their classes. Accordingly, for a teacher to achieve a
learning which is not based on memorization, she/he should know the methods and techniques which help to
understand the cognitive structures of the students and she/he should implement these in his/her classes (Onen,
2005; Yilmaz & Colak, 2011). According to Manning and Lucking (1991), the teacher in cooperative learning is
considered to be the one who creates a teaching and learning environment and the process in which both the
teacher and the student consider each other as a learning source. Thus, the preschool teachers should be informed
of organizing and implementing this process. Johnson et al. (1990) who stated that the preparations before the
implementation is as important as the implementation and some criterions should be determined for the children
think that especially the teachers should determine the social skills they will teach in the class, they should list
the skills (such as respect, adopting the task, participating in the activity, encouraging friends, staying within the
group, talking undertone, etc.) that can positively affect the group study process and they should be used in the
evaluation of the children. In the study done by Alp (2015) with preschool children to decrease the social
adaptation problems, it was determined that cooperative learning model is an effective method to eliminate
social adaptation problems, it encourages the children for problem solving, it makes remembering and
comprehending the concepts easier, it provides to transfer and share what’s been learnt. As a result of this study,
it can be concluded that cooperative learning can be implemented easily in the preschool education by the
preschool teachers considering that cooperative learning has many positive benefits. In the conducted studies
(Avcioglu, 2003; Artut & Tarim, 2004; Tarim & Artut, 2004), it is stated that cooperative learning methods can
be used starting from preschool period.
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