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ABSTRACT

The aim of this study is to determine the effect of group investigation, learning together and reading-
writing-presenting methods on students’ academic achievements in teaching of the first year university
students attending the classes in which the units of force and motion taught within the general physics
course. The sample of this study consists of 121 undergraduates pre-service science teachers during the
2011-2012 academic years in Agri Ibrahim Cegen University. As the data collection instruments, Graphic
Test (GT), Academic Achievement Test (AAT) and Module Tests (Module A, Module B, Module C,
Module D and Module E) were used. This study was carried out in four different groups. One of these
groups was Group Investigation Group (GIG), the second group was Learning Together Group (LTG), the
third group was Reading-Writing-Presenting Group (RWPG) and the other one was Control Group (CG)
in which teacher-centered instruction was applied. The data obtained on instruments were evaluated by
using ANOVA and descriptive statistics. The results of this study indicate that teaching of force and
motion subjects in RWPG was more effective than the other groups.

Keywords: Group Investigation, Learning Together, Reading-Writing-Presenting, Force and Motion,
Physics.

INTRODUCTION

In our country, as a result of the educational reforms of our education system is the main
purpose to gain students using their skills for access to information rather than transferring
information directly in recent years. Science lessons are very important to get also these skills
for students (Aksoy, 2011; Simsek, 2011). An educational environment should be concreted
to students in science classes that scientific thinking to become a way of life, encourage them
to work in the basic sciences, develop positive attitudes towards science courses, with the aim
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to increase the knowledge and skills that students are active, recite far and research-based
learning (Cepni, 2007; Hanger et al. 2003).

Science courses are to provide students can do and learn by experience, development of
thinking skills, be researchers and inquisitive individuals. It is a body of verbal knowledge
and not based on rote lessons (Bozkurt and Olgun, 2005; Kaptan and Korkmaz 2001; Lind,
2005). Especially, science lessons occur lots of abstract concepts so in teaching of science it’s
preference that by doing and living applications, so that students don’t passive in their own
learning effectively (Yigit and Akdeniz, 2003). Therefore, when teaching science lessons in
the classroom, the selection appropriate teaching methods and techniques should be taken of
care. Especially, student-centered education is taken to forefront and emphasized on new
methods and techniques and students have been made to understand issues at the highest
level. In contrast to teacher-centered teaching methods, student-centered teaching methods
regard the students as active learner. Previous research stated that student-centered teaching
methods are more effective than traditional teaching methods (Celik et.al. 2005; Doymus et.al.
2004; Gok et.al. 2009). Therefore, active learning methods in the teaching-learning
environment are emphasized in recent years. With this method, the students not just come to
be filled with the knowledge, experience acquired through the use of the information,
manufacturer, inventor, constructive thinking, critical, creative, be innovative person is aimed
to train as individuals. This method is cooperative learning model that is an important take
part in today’s education (Doolittle, 1997; Stamovlasis et al. 2006).

Cooperative learning is a learning method that students assigned to small groups in the
classroom as well as other environments and in which they help to learn with together,
students achieve more and increase self-confidence of individuals, develop communication
skills and the students participate actively in this method (Bilgin, 2006; Doymus, 2007; Eilks,
2005; Emmer and Gerwels, 2002; Gillies and Ashman, 2000; Gillies, 2006; Hennessy and
Evans, 2006; Lin, 2006; Prince, 2004; Thurston et al. 2010). It has been concluded that many
science researches related to cooperative learning method is more effective on students’
achievements (Atasoy et al. 2007; Eke, 2010; Kincal et al. 2007; Yildirim, 2011). In this
research, the group investigation, learning together and reading-writing-presentation
techniques that are the part of cooperative learning model are mentioned.

Group Investigation (GI) technique was developed by Sharan and Sharan in 1989. In
this technique firstly the class is divided into several groups that study in a different phase of
general issue. After that, study of issue is divided into working sections among the members
of the groups. It’s provided to students that pair up the information, arrangement, analyzes,
planning and integrate the data with the students in other groups. In this process, teacher must
be the leader of the class and ensure that students need to the explanations (Knight and
Bohlmeyer, 1990). This technique is suitable in the science lessons because of encourage the
students to learn and attract them in scientific research (Sherman, 1994).

Learning Together (LT) technique was developed by Johnson and Johnson in 1989
(Johnson et al. 1998). In this technique, firstly the aims are indicated and occur the groups for
these aims. Students study with together on subjects or work sheets in 2 or 6 members of
groups. Group members decide how they study and what to do in accordance with group
subjects and assignment with altogether. Ultimately, they put out a joint study. Students are
rewarded according to achievements in the group and individual studies (Ac¢ikgoz, 2011;
Johnson et al. 1994).

In Reading-Writing-Presenting (RWP) technique, firstly taking into account the
physical condition of the class where the course is processed, the number of students,
students’ academic achievements and students are divided into heterogeneous groups that
consist of 2-6 members in class. This technique provides to students work individually and
with groups from different sources, to create a positive interdependence, the configuration of
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the new information on the available information, to increase the social and psychological
skills. In addition, it’s aimed to develop students’ reading, writing and presenting skills
(Akgay et al. 2012).

Physics is one of the science lessons and it is a discipline that based on qualitative and
quantitative measurements for understanding the natural phenomena around us. Students have
difficulty in learning physics because physics is composed more abstract concepts (Candan et
al. 2006; Demirci and Uyanik, 2009; Ozsevgeg, 2006). Force and motion is one of the topics
of physics that constitutes the basic concepts related to many issues in physics. So, it is very
important to be able to better understand the subsequent issues in terms of the students also,
they must comprehend force and motion subject. Research in physics education, traditional
education has failed in the teaching of physics and physics teaching students to be more
effective, they should actively participate in the learning outcome has revealed (A¢ish et al.
2011; Crouch and Mazur, 2001; Gupta, 2004). Many studies were conducted by researchers
about physics subjects especially force and motion to understand much better (Beichner,
1990, 1994, 1996; Candan et al. 2006; Palmer, 1994; Thornton and Sokoloff, 1998).

It’s clear that new methods and techniques are needed to provide a much better
understanding the subject of force and motion. Students can not configure information to put
new ones on their own, they have to do with the limited remaining memorization that given
by the teacher in teacher-centered teaching. In addition, teacher-centered teaching is can not
be sufficiently effective because of based on the inductive process, bring teachers into the
forefront not students (Dogruluk, 2010; Geng, 2008; Giinaydin, 2010; Tolmie et al. 2010).
Students are more likely to learn information that is interested and thought it is important for
them. So the teaching-learning process in the classroom should be planned as to attract
students’ attention and should be given roles to students could be active in this process. For
that purpose, the methods and techniques must be used that provide students to active in
lesson and put them in the central. One of these methods is cooperative learning that is an
important take part in today’s education. It has been concluded that many science researches
related to cooperative learning in physics education method is more effective on students’
achievements (Acar and Tarhan, 2007; Atasoy et.al. 2007; Caliskan et al. 2005; Copur, 2008;
Fong and Kwen, 2007; Singh, 2005; Sengoren and Kavcar, 2007; Tanel, 2006; Tanel and
Kavcar, 2007).

The purpose of this study is to investigate the effect of Group Investigation, Learning
Together, Reading-Writing-Presenting techniques and teacher-centered teaching methods on
students’ understanding of force and motion in undergraduate physics course.

METHODOLOGY

In analyzing the effects of teaching materials or teaching methods in different schools
and classrooms, it is more convenient to use the quasi-experimental research design. A quasi-
experimental design in which participants are not randomly assigned to the groups, instead,
there are naturally occurring groups or groups to which participants are assigned for reasons
other than randomizing the sample was used in this study. The study utilized “a pre-test/post-
test non-equivalent comparison group design” (McMillan and Schumacher, 2010).

a) Sample

The sample of this study consisted a total of 121 undergraduates pre-service science
teachers from four different groups enrolled in the general physics course for the 2011-2012
academic years in Agr1 Ibrahim Cegen University. One of treatment groups was Group
Investigation Group (GIG) (n=34), the second group was Learning Together Group (LTG)
(n=28), the third was Reading-Writing-Presenting Group (RWPG) (n=37) and the last group
was Control Group (CG) (n=22). Pre-service science teachers were admitted to these group
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after the pre-test of Academic Achievement Test results. Neither age nor gender differed
significantly among the groups. Ages ranged from 18 to 24 years. Volunteers were given
background information regarding the study prior to consent. During the training period, the
researchers delivered instruction for the treatment groups.

b) Instruments

In this research, to measure students’ success the Academic Achievement Test (AAT),
students’ understanding and interpret of kinematics graphs the Graphic Test (GT) and
students’ success for each unit the Module Tests (MT: Mod A, Mod B, Mod C, Mod D and
Mod E) were used.

The AAT consists of 25 multiple-choice questions and each question worth is four
points. The researchers created this test. The questions in the test were related to the concept
of force and Newton's laws, types of force, motion, and the concept of variables, including
issues of motion in one dimension and two dimensions of “Force and Motion”. This test was
given to students who were not involved in the study but had previously taken the course in
which the “Force and Motion” topics mentioned above had been taught. With respect to
reliability, AAT was administered to a group of 42 students who had taken the General Physic
course the year before. The KR20 was used to determine the reliability of AAT and the
reliability coefficient was found (o= 0.68). Moreover, to check the validity of the AAT
developed the opinions of 5 physics lecturers on the subject were taken into consideration.
Researchers pointed out that the gains achieved with AAT related to the subjects of “Force
and Motion” had been high in terms of the measurement.

The GT consists of 25 multiple-choice questions and each question worth is four points.
The GT was designed to assess the reading and understanding of graphics used in physics.
The GT was created by Beichner (1994) and the researcher translated it from English to
Turkish with added questions appropriate the GT. The questions in the test were related to the
reading, drawing, and understanding of graphics in physics courses. The validity of the test
was checked by an expert and two other physics teachers. With respect to reliability, the GT
was administered to a group of 42 students who were not involved in the study but had
previously taken the course in which the general physics courses mentioned above had been
taught. The KR20 was used for determining the reliability of GT, which was found to be a=
0.76.

The MT was composed of four multiple-choice questions and one open-ended question.
Multiple-choice questions were piloted with undergraduates from two classes of college
physics. Item analyses were performed for each question and confusing or vague questions
were rewritten before the test was used in the study. The open-ended questions were evaluated
according to quality analysis. The MT was applied after the each lesson per week.

c) Procedure

In the treatment groups, this study was conducted over a five-week period during which
the “Force and Motion” unit was taught as part of the regular curriculum in the general
physics course.

The Group Investigation Implemented

The GIG students were randomly divided into two parts (Part I, n=17 students + Part II,
n=17) students. The students in these parts were divided into five sub-groups as shown in
Figure 1. In this instance, groups contained three and four students. The GIG was employed
five weeks to teaching the force and motion unit. The main features of the modified group
investigation are presented in three phases for each module as given in below (Oh and Shin,
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2005), namely 1) in-class discussion, 2) out-of-class investigation, and 3) in-class

presentation.

PART 1 PART 2
A3 A4 crill —» | A3 A4
B Bl B2 <«—Grill Bl B2 B
B3 B4 Offer —> B3 B4
C C1 C2 <+—Offer C1 C2 C
cs Grill — | ©3
D D1 D2 «—Grill D1 D2 D
D3 D3
Offer —
E El E2 <+—Offer El E2 E
E3 Grill — E3

Figure 1. Forming of Grill and Offer Groups From Parts | and |1

In-class discussion; ‘students are organized into research groups’, ‘students get together
in their groups for discussion’, ‘each group sets an inquiry topic within a given unit and
makes a plan for investigation’, ‘during the discussion, group members use their science
books to identify their own problems, questions, or issues and select a topic to study’, and ‘the
teacher participates in the group discussion and the teacher’s roles include encouraging
students to select authentic topics that can be addressed in multiple ways’.

In out-of-class investigation; ‘cach student group carries out its investigation’, ‘the
teacher helps students with their investigations’, ‘the teacher’s roles include presenting
sources of information, providing instruments for experiments, and assisting students with
difficulties’, and ‘each research group prepares an in-class presentation’.

In-class presentation (Week I1); group A in part 1 was the presentation (offer) group
while group A in part 2 was the inquiry (grill) group. While group A in part 1 presented the
topics of Module A, group A in part 2 questioned the group about their presentation and
determined their weaknesses. Other students in the classroom also participated in the
discussion. Week I11: group B in part 2 was the offer group while group B in part 1 was the
grill group. While group B in part 2 presented the topics of Module B, group B in part 1
questioned the group about their presentation and determined their weaknesses. Other students
in the classroom also took part in the discussion. The other grill and offer groups given in
Table 1 were organized in the same way as week Il and week I11.

Table 1. Allocation to Weeks and Groups of Modules

Weeks  Grill Offer Modules ( Present topics)
groups groups
I Part 1 A Part 11 A Module A (The concept of force and Newton's laws)
Il Part 11 B Part 1 B Module B (Varieties of force)
v Part1 C Part 11 C Module C (The concept of motion and variables)
\Y Part Il D Part1 D Module D (One dimensional motion)
VI Part | E Part Il E Module E (motion in two dimensions)
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The Learning Together Implemented

As shown in Figure 2, the cooperative class was divided into six heterogeneous groups:
two groups consist of four students and four groups consist of five students. Before the
beginning of the instruction, the teacher gave information about learning objectives, the
instruction process and rules for working in a cooperative group, group member roles, and
assessment strategies (Doymus and Simsek, 2007). Students in the groups were encouraged to
decide who would be the leader. Later, the heads of the groups were determined by the group
members. The subject of related states of matter was presented to the group members by the
group heads. Each group studied their subject out of and in class. All activities were
completed by students under the guidance of the teacher. While students were discussing in
their small groups, the teacher visited all the groups and asked guiding questions to lead
students in appropriate directions. All the cooperative groups prepared their own reports after
the activities were completed. Each group was given 40 minutes to present their work in the
classroom and 10 minutes for discussion with the class. During this discussion, the group
answered questions from the class. All groups completed their topics in five weeks (Doymus
et al. 2009).

Al A2 |B1 B2 Cl C2 D1 D2 El E2|F1 F2
A3 B3 C3 D3 E3S E4 |F3 F4
A4 A5 B4 B5 [C4 C5 | D4 D5

Figure 2. The Groups in the Learning Together of Cooperative Class
The Reading-Writing-Presenting Implemented

The RWPG students were randomly divided into seven sub-groups as shown in Figure
3. In this instance, five groups contained five students and two groups contained six students.
READING PHASE

Al A2 B1 B2 Cl cC2 D1 D2 El E2 F1 F2 Gl G2
A3 B3 c3 D3 E3 F3 F4 | G3G4

A4 A5 B4 B5 C4 C5 D4 D5 E4 E5 F5 F6 G5 G6

WRITING PHASE

Al A2 B1 B2 Cl cC2 D1 D2 El E2 F1 F2 Gl G2
A3 B3 C3 D3 E3 F3 F4 G3 G4

AdA5 | BaB5 | cacs |DaDs | E4ES | F5 F6 | G5 G6

PRESENTING PHASE

Al A2 B1 B2 ClL cC2 D1 D2 El E2 F1 F2 Gl G2
A3 B3 c3 D3 E3 F3 F4 | G3 G4

A4 A5 B4 B5 C4 C5 D4 D5 E4 E5 F5 F6 G5 G6

Figure 3. The Groups in the Reading-Writing-Presenting of Cooperative Class

The reading writing presenting technique was carried out five weeks to teaching the
“Force and Motion” unit. The main features of the modified Reading-writing-presenting are
presented in three phases for each groups in given Figure 3, namely 1) in-class reading, 2) in-
class writing, and 3) in-class presentation.
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In class reading: all the groups in the classroom read the topics for 30+30 minutes from
the course books or other resources that are included in the module for the week.

In class writing: groups, without accessing resources, wrote their understanding about
what they read for 50 minutes. Writing was done by group pairs. After finishing writings, the
notes written by the groups evaluated by the author. Groups whose outcomes evaluated as not
good enough sent back to groups for reading stage.

In class presentation: groups finished reading and writing stages made presentations
about the subject for 20 minutes. After presentation an argument discussed in the classroom.

Implementation of Teacher-Centered Teaching Method

In the control group, the subjects were taught by using the teaching-centered method.
The researcher planned the presentation activities of the subjects that would be taught during
the lesson in a report not by a classical teaching presentation but by giving assignments to
students on the subjects of “Force and Motion” and by providing internet addresses and
workbooks for constructing the information to be presented to them. In the traditional learning
method, generally the teacher wrote the concepts on the board and then explained them;
students listened and took notes as the teacher lectured on the content. In this process,
student’s performances were observed and the studies were directed according to the feedback
obtained from them. The researcher taught “Force and Motion” topics to the treatment groups
four hours per week for five weeks. Measurement tools were applied to the treatment groups
at the end of the study.

FINDINGS

In order to determine the differences among the four treatment groups, a one-way
analysis of variance (ANOVA) calculation were made by using scores on the AAT, GT and
MT. One-way ANOVA of data obtained from AAT, GT, and MT in the treatment groups are
enclosed in Table 2, 3 and 4 respectively.

Table 2. One-Way ANOVA among Treatment Groups for Score on AAT

Instruments SD DF MS F P
AAT Between Groups 112.91 3 37.64 0.39 0.75
pre-test Within Groups 11192.60 117 95.66

Total 11305.52 120
AAT Between Groups 8986.66 3 2995.55 64.81 0.00
post-test Within Groups 5407.78 117 46.22

Total 14394.44 120

As seen at Table 2, it was determined that according to the scores of the pre-test of
AAT, there was no difference between GIG, LTG, RWPG and CG [F(3,117)=0.39; p>.05].
This finding supports the assumption that the groups should be considered equivalent.
However, according to the scores of post test, there was significant difference between GIG,
LTG, RWPG and CG [F(3,117)=64.81; p<.05]. Tukey test was used to determine which group
differences. According to this analysis result, RWPG was more successful than GIG, LTG and
CG; GIG was more successful than LTG and CG; and LTG was more successful than CG
(Xrwre = 75.14; Xaic = 68.59; Xire= 61.57; Xcc = 50.73).
To determine the level of students’ understanding about force and motion graphics, the
GT was used. The one-way ANOVA of data obtained from GT is below in Table 3.
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Table 3. One-Way ANOVA among Treatment Groups for Score on GT

Instruments SD DF MS F P
GT Between Groups 611.86 3 203.95 1.77 0.15
Pre-test Within Groups 13474.74 117 115.16

Total 14086.61 120
GT Between Groups 9214.19 3 3071.39 42.03 0.00
post-test Within Groups 8548.98 117 73.06

Total 17763.17 120

As seen at Table 3, it was determined that according to the scores of the pre-test of GT,
there was no difference between GIG, LTG, RWPG and CG [F(3,117)=1.77; p>.05]. The
results of this analysis show that the levels of success in the all groups are closer to each other
at the beginning. However, according to the scores of post test, there was significant
difference between GIG, LTG, RWPG and CG [F(3,117)=42.03; p<.05]. Tukey test was used
to determine which group differences. According to this analysis result, RWPG was more
successful than GIG, LTG and CG; GIG was more successful than LTG and CG; and LTG
was more successful than CG (Xrwrc = 77.3; Xaic = 71.18; Xirc= 64.43; Xcc = 52.45).

Module tests were prepared for each sub-heading of force and motion subjects and these
were Module A (the concept of force and Newton's laws), Module B (varieties of force), the
Module C (the concept of motion and variables), Module D (one dimensional motion) and
Module E (motion in two dimensions). The one-way ANOVA of data obtained from MT is in
the Table 4.

Table 4. One-Way ANOVA among Treatment Groups for Score on MT (MA, MB, MC, MD, ME)

Instruments SD DF MS F P

Module A Between Groups 12280.96 3 4093.65 42.70 0.00
Within Groups 11216.54 117 95.86
Total 23497.50 120

Module B Between Groups 21352.82 3 7117.60 64.86 0.00
Within Groups 12839.22 117 109.73
Total 34192.05 120

Module C Between Groups 11816.77 3 3938.92 18.36 0.00
Within Groups 25092.54 117 214.46
Total 36909.32 120

Module D Between Groups 20264.57 3 6754.85 35.36 0.00
Within Groups 22347.47 117 191.00
Total 42612.05 120

Module E Between Groups 10155.77 3 3385.25 20.97 0.00
Within Groups 18883.36 117 161.39
Total 29039.14 120

As seen at Table 4, according to the scores of Module A test, there was significant
difference between GIG, LTG, RWPG and CG [F(3,117)=42.70; p<.05]. Multiple comparison
of Tukey test was used to determine which group differences. According to this analysis
result, RWPG was more successful than GIG, LTG and CG; GIG was more successful than

LTG and CG; and LTG was more successful than CG (Xrwrc = 73.89; Xaic = 65.68; Xitc =
56.29; Xcc = 45.91). For Module B, there was also significant difference between GIG, LTG,

RWPG and CG [F(3,117)=64.86; p<.05]. Tukey test was used to determine which group
differences. According to this analysis result, RWPG was more successful than GIG, LTG and
CG; GIG was more successful than LTG and CG; and LTG was more successful than CG

(Xrwrc = 73.92; Xaic = 67.15; Xure = 54.25; Xcc = 37.05). For Module C, there was also
significant difference between GIG, LTG, RWPG and CG [F(3,117)=18.36; p<.05]. Tukey
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test was used to determine which group differences. According to this analysis result, RWPG
was more successful than GIG, LTG and CG; there was no difference between GIG and LTG

and both of them was more successful than CG (Xrwrc = 67.54; Xaic = 57; Xure= 53.93; Xcc =
38.5). For Module D, there was also significant difference between GIG, LTG, RWPG and
CG [F(3,117)=35.36; p<.05]. According to this analysis result, RWPG was more successful
than GIG, LTG and CG; GIG was more successful than LTG and CG; and LTG was more
successful than CG (Xrwrc = 77.89; Xaic = 68.32; Xirc = 57.04; Xcc = 41.5). For Module E,
there was also significant difference between GIG, LTG, RWPG and CG [F(3,117)=20.97,
p<.05]. According to this analysis result, RWPG was more successful than GIG, LTG and
CG; there was no difference between GIG and LTG and both of them was more successful

than CG (Xrwrc = 71.22; Xaic = 61.91; Xere= 59; Xcc = 44.27).

DISCUSSION and CONCLUSIONS

In this part, it’s focused on the results of group investigation, learning together and
reading-writing-presenting techniques of cooperative learning model on pre-service science
teachers’ academic achievements of force and motion subjects in general physics lesson.

When Table 2 is investigated, there is no difference between the all groups for AAT.
The findings in other studies indicate similar features to these findings (Ak¢ay and Doymus,
2012; Copur, 2008; Tanel, 2007; Tasdemir et al. 2005; Unsal and Mogol, 2004). According to
the scores of post test, there is significant difference between GIG, LTG, RWPG and CG and
this difference is found to be in favor of RWPG. Students become more successful in the
Reading-Writing-Presenting process related to read together, to write together and to make
presentation together. Also, students have to pass through three stages for learning the subject
by way of this method. To be passed each of these stages successfully is the biggest factor in
the rise of their academic achievement. In other studies that applied this method showed that
contribute to the persistence of success also (Akgay et al. 2012; Aksoy and Doymus, 2011;
Aksoy, 2013; Aksoy and Giirbiiz, 2013).

As seen at Table 3 that there is no difference between the all groups for pre-test of GT.
Students are thought to be at the same level of graphics on force and motion subjects
(Bektasli, 2006). But there is significant difference between GIG, LTG, RWPG and CG for
the post-test of GT this difference is found to be in favor of RWPG. It was determined that
many students have difficulties in especially interpreting the graphs during the study. It is
indicated from Demirci and Uyanik’s (2009) study that before kinematics subject are given to
students, give issues related to graphing and interpreting may increase the success of
kinematic subjects. In particularly, when teachers use traditional method in science lesson this
leads to students don’t love science lesson.

At Table 4, there is significant difference between groups related to Module Tests.
According to the Module A test results, about the concept of force and Newton's laws the
most successful groups that were found to be RWPG. The RWP method was more successful
than the others because of the stages of the writing process allows students to have a better
understanding of the issues was said. In particularly, in RWPG students were more successful
than the other groups to explain and resolved the open-ended question in the MTA. It’s been
identified that the lowest success group of students enrolled in teacher-centered teaching
methods. According to the Module B test results, about the kinds of force the most successful
groups that were found to be RWPG. In particularly, in RWPG students were more successful
than the other groups to explain and resolved the open-ended question in the MTB. These
groups have a better understanding of the friction force, gravitational force, the weight and the
mass concepts. According to the Module C test results, about the concept of movement and
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their variables the most successful groups that were found to be RWPG. In particularly, in
RWPG students were more successful than the other groups in the MTC because the students
helped each of the members of the group, shared information among themselves and
transferred skills and their own efforts to acquire the knowledge easily. According to the
Module D test results, about the concept of motion in one dimension, the most successful
groups that were found to be RWPG. According to the Module E test results, about the
concept of motion in two dimensions the cooperative groups were successful. The results of
the MTE, cooperative groups resolved the questions related to the projectile motion,
horizontal motion and uniform circular motion better than the control group. The students
working in cooperatively successful in physics have shown that groups’ members bring
different sources to find different questions and explain the solutions of the question to their
group members, on to discuss about the problems.

Reading-Writing-Presenting, Learning Together and Group Investigation methods of
Cooperative learning model is more effective for enhancing the academic achievement than
teacher-centered teaching method is the result of the study also compatible with the other
studies in this field (Aksoy et al. 2008; Caliskan et al. 2005; Dortlemez, 2010; Fong and
Kwen, 2007; ince et al. 2007; Sengdren, 2006; Simsek et al. 2009; Tasdemir, 2004; Zahara
and Anowar, 2010). So, researches which related to physics showed that teacher-centered
method isn’t enough for teaching physics subjects to the students so that students learn
physics superficially (McDermott and Redish 1999). Implementation of active learning
instead of teacher-centered instruction provides to students attract actively in lessons and
learning on their own and provides to permanent learning. The main purpose of the
implementation of these techniques is to provide responsibilities to students, students’ own
learning and interaction with each other. Listening and learning something from their age
group is fun and interesting for students and also motivated them to this sort of learning
activities (Doymus et al. 2007). Thus, students share their subjects with other students in
different groups, correct their deficiencies all together and learn about different things.
According to the results of this research, the following recommendations can be given:

1. Before starting the application, students with questions about these methods should
be explained and methods should be thoroughly understood.

2. The physical status of the class for application should be considered to appropriate.

3. Due to different steps in each method, the time adjustment should be made well to
the methods and students must be notified before the start of application.

4. Particularly Reading-Writing-Presentation of the method is new to gain literature the
implementation of this method in other studies could be done in other lessons.



Okur Akgay, N. & Doymus, K. (2014). The Effect of Different Methods of...

REFERENCES

Acar, B. & Tarhan, L. (2007). Effect of cooperative learning strategies on students’ understanding
of concepts in electrochemistry. International Journal of Science and Mathematics
Education, 5, 349-373.

Acikgdz, K. U. (2011). Aktif Ogrenme. (12. Baski). Izmir: Bilis yayinlari.

Acish, S., Yal¢in, S.A. & Turgut, U. (2011). Effects of the 5E learning model on students’
academic achievements in movement and force issues. Procedia-Socialand Behavioral
Sciences Journal, 15, 2459-2462.

Akcay, N.O., Doymus, K., Simsek, U. & Okumus, S. (2012). The effect of cooperative learning
model on academic achievement in physics. Energy Education Science and Technology
Part B, 4(4), 1915-1924.

Akcay, N.O. & Doymus, K. (2012). Kuvvet ve hareket konularinin grup arastirmasi ve birlikte
ogrenme teknikleri ile uygulanmasinin 6grencilerin akademik basarilarina etkisi. Egitim
Bilimleri Arastirma Dergisi, 2(1), 109-123.

Aksoy, G., Doymus, K., Karacdp, A., Simsek, U. & Kog, Y. (2008). isbirlikli dgrenme
yonteminin genel kimya laboratuar dersinin akademik basarisina etkisi ve 6grencilerin bu
yontem hakkindaki goriisleri. Kazim Karabekir Egitim Fakiiltesi Dergisi, 17, 212-227.

Aksoy, G. (2011). Ogrencilerin fen ve teknoloji dersindeki deneyleri anlamalarina okuma-yazma-
uygulama ve birlikte ogrenme yontemlerinin etkileri. Yayimlanmamis doktora tezi,
Atatiirk Universitesi Egitim Bilimleri Enstitiisii, Erzurum.

Aksoy, G. & Doymus, K. (2011). Fen ve teknoloji dersi uygulamalarinda isbirlikli okuma-yazma-
uygulama tekniginin etkisi. Gazi Egitim Fakiiltesi Dergisi, 31(2), 381-397.

Aksoy, G. (2013). The effects of learning together and reading-writing-application techniques on
increasing 6th grade students’ ability of graphic and academic achievement. Energy
Education Science and Technology, Part B, 5(1) 61-68.

Aksoy G. & Giirbiiz, F. (2013). The effects of reading-writing-application technique and learning
together technique on increasing 6th grade students’ academic achievement and students’
opinions about these techniques. Energy Education Science and Technology Part B, 5(1)
19-26.

Atasoy, B., Geng, E., Kadayif¢i, H. & Akkus, H. (2007). 7. smif &grencilerinin fiziksel ve
kimyasal degismeler konusunu anlamalarinda igbirlikli 6grenmenin etkisi. Hacettepe
Universitesi Egitim Fakiiltesi Dergisi, 32, 12-21.

Beichner, R.J. (1990). The effect of simultaneous motion presentation and graph generation in a
kinematics lab. Journal of Research in Science Teaching, 27(8), 803-815.

Beichner, R.J. (1994). Testing student interpretation of kinematics graphs. American Journal of
Physics, 62(8), 750-762.

Beichner, R.J. (1996). The impact of video motion analysis on kinematics graph interpretation
skills. American Journal of Physics, 64(10), 1272-1278.

Bektasli, B. (2006). The relationships between spatial ability, logical thinking, mathematics
performance and kinematics graph interpretation skills of 12th grade physics students.
Unpublished PhD thesis, The Ohio State University, USA.

Bilgin, 1. (2006). Isbirlikli 6grenme. M. Bahar (Ed.) Fen ve teknoloji égretimi (1.baski) icinde
(5.137-158). Ankara: Pegem A Yayincilik.

Bozkurt, O. & Olgun, O.S. (2005). Fen ve teknoloji egitiminde bilimsel siire¢ becerileri. M.
Aydogdu ve T. Kesercioglu (Ed.). Ilkigretimde Fen ve Teknoloji Ogretimi (1. baski)
icinde (s. 56-70). Ankara: An1 Yayincilik.

Candan, A., Tiirkmen, L. & Cardak, O. (2006). Kavram haritalamanin ilkogretim 6grencilerinin
hareket ve kuvvet kavramlarini anlamalarina etkileri. Tiirk Fen Egitimi Dergisi, 3(1), 66-
75.

Crouch, C.H. & Mazur, E. (2001). Peer instruction: ten years of experience and results. American
Journal of Physics, 69(9), 970-977.




Journal of Turkish Science Education. 11(4)17-30

Caliskan, S., Sezgin, S. G. & Erol, M. (2005). Isbirlikli 6grenme yonteminin &grencilerin fizik
laboratuar basarisi ve tutumu tlizerindeki etkileri. Cagdas Egitim Dergisi, 30(320), 23-29.

Copur, T. (2008). Osrencilerin Newton’un hareket kanunlarindaki kavram yanilgilarinin
giderilmesinde isbirlikli ogrenmenin etkisi. Yaymlanmamis yiliksek lisans tezi, Gazi
Universitesi Egitim Bilimleri Enstitiisii, Ankara.

Celik, S., Senocak, E., Bayrakgeken, S., Taskesenligil, Y. & Doymus, K. (2005). Aktif 6grenme
stratejileri ilizerine bir derleme calismasi. Kazim Karabekir Egitim Fakiiltesi Dergisi, 11,
155-185.

Cepni, S. (2007). Bilim, fen, teknoloji kavramlarinin egitim programlarina yansimasi. S. Cepni
(Ed.). Kuramdan uygulamaya fen ve teknoloji 6gretimi (6. Basim) i¢inde (s.1-11). Ankara:
Pegem A Yayincilik.

Demirci, N. & Uyanik, F. (2009). Onuncu simif 6grencilerinin grafik anlama ve yorumlamalari ile
kinematik basarilar1 arasindaki iliski. Necatibey Egitim Fakiiltesi Elektronik Fen ve
Matematik Egitimi Dergisi, 3(2), 22-51.

Dogruluk, M. (2010). Sekizinci sinif fen ve teknoloji dersi “kuvvet ve hareket” iinitesinin
ogretiminde problem ¢ézme yonteminin ogrenci basarisina etkisi. Yaymlanmamis yiiksek
lisans tezi, Celal Bayar Universitesi Fen Bilimleri Enstitiisii, Manisa.

Doolittle P. (1997). Vygotsky's zone of proximal development as a theoretical foundation for
cooperative learning. Journal on Excellence in College Teaching, 8(1), 83-103.

Dortlemez, D. (2010). Lisans diizeyinde temel fizik laboratuvarlarinda isbirlikli 6grenmenin
ogrencilerin akademik basarisi ve basart giidiisiine etkisi. Yaymlanmamis yiiksek lisans
tezi, Dokuz Eyliil Universitesi Egitim Bilimleri Enstitiisii, [zmir.

Doymus, K., Simsek, U. & Karagdp, A. (2009). The effects of computer animations and
cooperative learning methods in micro, macro and symbolic level learning of states of
matter. Eurasian Journal of Educational Research, 36, 109-128.

Doymus, K., Simsek, U. & Bayrakceken, S. (2004). Isbirlik¢i 6grenme ydnteminin fen bilgisi
dersinde akademik basar1 ve tutuma etkisi. Tiirk Fen Egitimi Dergisi, 1(2), 104-115.
Doymus, K. (2007). Effects of a cooperative learning strategy on teaching and learning phases of
matter and one-component phase diagrams. Journal of Chemical Education, 84(11), 1857-

1860.

Doymus, K. & Simsek, U. (2007). Kimyasal baglarin 6gretilmesinde jigsaw tekniginin etkisi ve
bu teknik hakkinda 6grenci goriisleri. Milli Egitim Dergisi, 173(1), 231-243.

Eilks, I. (2005). Experiences and reflections about teaching atomic structure in a jigsaw classroom
inlower secondary school chemistry lessons. Journal of Chemical Education, 82(2), 313-
3109.

Eke, C. (2010). Isbirlikli 6grenme yéntemine dayali proje destekli etkinliklerin 6grencilerin fizik
dersine yonelik tutum ve basarilarina etkisi. Yaymlanmamis yiiksek lisans tezi, Gazi
Universitesi Egitim Bilimleri Enstitiisii, Ankara.

Emmer, E.T. & Gerwels, M.C. (2002). Cooperative learning in elementary classrooms: teaching
practices and lesson characteristics. The Elementary School Journal, 103(1), 75-91.

Fong, H.F. & Kwen, B.H. (2007). Exploring the effectiveness of cooperative learning as a
teaching and learning strategy in the physics classroom. Proceedings of the Redesigning
Pedagogy: Culture, Knowledge and Understanding Conference, Singapore.

Geng, G. (2008). Ilkogretim 6. simif ogrencilerinin kuvvet ve hareket konusunu anlama diizeyleri
ve kavram yanmilgilari. Yaymlanmamis yiiksek lisans tezi, Atatiirk Universitesi Fen
Bilimleri Enstitisii, Erzurum.

Gillies, R.M. & Ashman, A.F. (2000). The effects of cooperative learning on students with
learning difficulties in the lower elementary school. The Journal of Special Education,
34(1),19-27.

Gillies, R.M. (2006). Teachers' and students' verbal behaviours during cooperative and small-
group learning. British Journal of Educational Psychology, 76(2), 271-287.



file:///F:/contents/article.php?article=137
file:///F:/contents/article.php?article=137

Okur Akgay, N. & Doymus, K. (2014). The Effect of Different Methods of...

Gok, O., Dogan, A., Doymus, K. & Kara¢op, A. (2009). Isbirlik¢i 6grenme yonteminin ilkdgretim
Ogrencilerinin akademik basarilarina ve fene olan tutumlarina etkileri. Gazi Egitim
Fakiiltesi Dergisi, 29(1), 193-209.

Gupta, M.L. (2004). Enhancing student performance through cooperative learning in physical
sciences. Assessment & Evaluation in Higher Education, 29(1), 63-73.

Giinaydin, G. (2010). 6.sunif 6grencilerinin kuvvet ve hareket konusundaki kavram  yanilgilarinin
incelenmesi. Yaymlanmanms yiiksek lisans tezi, Sakarya Universitesi Fen Bilimleri
Enstitiisii, Sakarya.

Hanger, A. H., Sensoy, O. & Yildirrm, H.I. (2003). ilkégretimde cagdas fen bilgisi dgretiminin
onemi ve nasil olmasi gerektigi {izerine bir degerlendirme. Pamukkale Universitesi Egitim
Fakiiltesi Dergisi, 13(1), 80-88.

Hennessy, D. & Evans, R. (2006). Small-group learning in the community college classroom. The
Community College Enterprise, 12(1), 93-110.

Ince, H.H., Yiicel, S. & Efe, R. (2007). Omurgasiz ve omurgali hayvanlar sistematigi derslerinin
ogrenci merkezli ve igbirlikli yontem ile ogretilmesi. Ziva Gokalp Egitim Fakiiltesi
Dergisi,9, 64-68.

Johnson, D.W., Johnson, R.T. & Holubec, E.J. (1998). Cooperation in the classroom, Edina,
Minnesota: Interaction Book Company.

Johnson, D.W. & Johnson, R.T. (1994). Leading the cooperative school. (second edition). Edina,
Minnesota: Interaction Book Company

Kaptan, F. & Korkmaz, H. (2001). [lkégretimde etkili dgretme ve ogrenme ogretmen el kitabu.
Ilkégretimde fen bilgisi 6gretimi modiil 7. Ankara: Milli Egitim Bakanlig1 Yaynlar.

Kincal, R.Y., Ergiil, R. & Timur, S. (2007). Fen bilgisi 6gretiminde isbirlikli 6grenme yonteminin
dgrenci basarisina etkisi. Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 32, 156-163.

Knight, G.P. & Bohlmeyer, E.M. (1990). Cooperative learning and achievement: methods for
assessing causal mechanisms. In S. Sharan (Ed.) Cooperative learning: Theory and
research, (pp. 261-283). Westport: Praeger Publishers.

Lin, E. (2006). Cooperative learning in the science classroom. The Science Teacher, 73(5), 34-39.

Prince, M. (2004). Does active learning work? are view of the research. Journal of Engineering
Education, 93(3), 223-231.

Lind, K.K. (2005). Exploring science in early childhood: a developmental approach. (4th edition).
New York: Thomson Delmar Learning.

McDermott L.C. & Redish E.F. (1999). Resource letter on physics education research. American
Journal of Physics, 67(9), 755-767.

McMillan, J.H. & Schumacher, S. (2010). Research in education: Evidence-based inquiry. (7th
Edition). London: Pearson.

Oh, P.S. & Shin, M. K. (2005). Students’ reflections on implementation of group investigation in
Korean secondary science classrooms. International Journal of Science and Mathematics
Education, 3(2), 327-349.

Ozsevgeg, T. (2006). Kuvvet ve hareket iinitesine yonelik Se modeline gére gelistirilen dgrenci
rehber materyalinin etkililiginin degerlendirilmesi. Tiirk Fen Egitimi Dergisi, 3(2), 36-48.

Palmer, D. (1994). The effect of the direction of motion on students’ conceptions of forces.
Research in Science Education, 24, 253-260.

Sherman, S.J. (1994). Cooperative learning and science. Handbook of cooperative learning
methods. (Edt: S. Sharan). Westport, CT: Greenwood Press. 226-244.

Singh, C. (2005). Impact of peer interaction on conceptual test performance. American Journal of
Physics, 73(5), 446-451.

Stamovlasis, D., Dimos, A. & Tsaparlis, G. (2006). A study of group interaction processes in
learning lower secondary physic. Journal of Research in Science ~ Teaching, 43 (6),
556-576.

Sengoren, S.K. & Kavcar, N. (2007). Girisim ve kirinim konularinin igbirligine dayali 6grenme
ortamlarinda Ogreniminin Ogrenci basarisi ve hatirda tutma diizeyine etkisi. Balkan



Journal of Turkish Science Education. 11(4)17-30

Physics Letters, Special Issue, Tiirk Fizik Dernegi24th Physics Congress, Bogazigi
University Press, 592-598.

Sengoren, S.K. (2006). Optik dersi isikta girisim ve kirmim konularimin etkinlik temelli ogretimi:
isbirlikli 6grenme yonteminin etkilerinin arastirilmasi. Yaymlanmamis doktora tezi,
Dokuz Eyliil Universitesi Egitim Bilimleri Enstitiisii, Izmir.

Simsek, U., Doymus, K., Dogan, A. & Kara¢dp, A. (2009). Isbirlikli 6grenmenin iki farkli
tekniginin Ogrencilerin kimyasal denge konusundaki akademik basarilarina etkisi. Gazi
Egitim Fakiiltesi Dergisi, 29(3), 763-791.

Simsek, U. (2011). Effects of two cooperative learning strategies on achievement in chemistry in
undergraduate classes. Energy Education Science and Technology Part B, 4(2), 901-912.

Tanel, Z. (2006). Manyetizma konularimin lisans diizeyindeki 6gretiminde geleneksel ogretim
yontemi ile isbirlikli 6grenme yonteminin etkilerinin karsilastiriimasi. Yayinlanmamis
doktora tezi, Dokuz Eyliil Universitesi Egitim Bilimleri Enstitiisii, Izmir.

Tanel, Z. (2007). Lisans diizeyindeki manyetizma konularina iligkin temel kavramlarin

ogretilmesinde isbirlikli 6grenmenin etkisi. Dokuz Eyliil Universitesi Buca Egitim
Fakiiltesi Dergisi, 22, 67-79.

Tanel, R. & Kavcar, N. (2007). Termodinamigin ikinci yasast ve entropi konularinin igbirlikli
O0grenme yontemiyle 6grenilmesinin akademik basar1 ve hatirda tutma {izerine etkilerinin
incelenmesi. Balkan Physics Letters, Special Issue, Tirk Fizik Dernegi 24th Physics
Congress, Bogazi¢i University Press, 576-581.

Tasdemir, A., Demirbas, M. & Bozdogan, A. E. (2005). Fen bilgisi 6gretiminde igbirlikli 6grenme
yonteminin Ogrencilerin grafik yorumlama becerilerini gelistirmeye yonelik etkisi. Gazi
Universitesi Kirsehir Egitim Fakiiltesi, 6(2), 81-91.

Tasdemir, A. (2004). Fen bilgisi 6gretmenligi kimya laboratuaridersinde ¢ozeltiler konusunun
ogrenilmesinde isbirlikli ogrenme yontemininetkileri. Yayinlanmamis yliksek lisans tezi,
Gazi Universitesi Egitim Bilimleri Enstitiisii, Ankara.

Thornton, R.K. & Sokoloff, D.R. (1998). Assessing student learning of newton’s laws: the force
and motion conceptual evaluation of active learning laboratory and lecture curricula.
American Journal of Physics, 66(4), 338-352.

Thurston, A., Topping, K. J., Tolmie, A., Christie, D., Karagiannidou, E. & Murray, P. (2010).
Cooperative learning in science: Follow-up from primary to high school. International
Journal of Science Education, 32(4), 501-522.

Tolmie, A.K., Topping K.J., Christie, D., Donaldson, C., Howe, C., Jessiman, E., Livingston, K.
& Thurston, A. (2010). Social effects of collaborative learning in primary schools.
Learning and Instruction, 20(3), 177-191.

Unsal, Y. & Selma, M. (2004). isbirligine dayali 6grenmenin 6grencilerin fizik dersi akademik
basarisina etkisi. Kuram ve Uygulamada Egitim Yénetimi, 40, 616-627.

Yildirrm, B. (2011). [lkégretim 8. sumf fen bilgisi dersinde kalitim fiinitesinin islenmesinde
isbirlikli 6grenme yonteminin 6grenci bagarisina ve kaliciligina etkisi. Yaymlanmamis
yiiksek lisans tezi, Gazi Universitesi Egitim Bilimleri Enstitiisii, Ankara.

Yigit, N. & Akdeniz, A. R. (2003). Fizik 6gretiminde bilgisayar destekli etkinliklerin 6grenci
kazanimlar iizerine etkisi: Elektrik devreleri 6rnegi. Gazi Egitim Fakiiltesi Dergisi, 23(3),
99-113.

Zahara A. & Md. Anowar H. (2010). A comparison of cooperative learning and conventional
teaching on students’ achievement in secondary mathematics. Procedia-Social and
Behavioral Sciences Journal, 9, 53-62.



