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ABSTRACT

The aim of this study is to determine the effect of group investigation and cooperative
learning techniques on the academic achievements of first year university students attending classes
in which the units of force and motion are taught within the general physics course. The sample of this
study consists of 96 first year pre-service science teachers during the 2010-2011 academic year. As data
collection instruments, the Academic Achievement Test (AAT), Graphic Test (GT), Module Tests
(Module A, B, C, D and E) were used. This study was carried out in three different groups. One of
these groups was Group Investigation Group (GIG), the second group was the Learning Together
Group (LTG) and the other was the Control Group (CG), in which teacher-centered instruction was
applied. The data obtained on instruments were evaluated using ANOVA and descriptive statistics.
The results of this study indicated no significant difference between GIG and LTG, but a significant
difference between LTG and CG.
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Kuvvet ve Hareket Konularinin Grup Arastirmasi ve Birlikte
Ogrenme Teknikleri ile Uygulanmasinin Ogrencilerin
Akademik Basarilarina Etkisi

OZET

Bu arastirmanin amaci, genel fizik dersinin kuvvet ve hareket iinitesi konularinin 6grencilere
Ogretilmesinde grup arastirmasi ve birlikte 6grenme tekniklerinin 6grencilerin akademik basarilarina
etkisini belirlemektir. Calismanin 6rneklemini 2010-2011 6gretim yili giiz doneminde 6grenim goren
birinci simif Fen ve Teknoloji 6gretmen adaylarindan olusan toplam 96 6grenci olusturmaktadir.
Aragtirmada, Akademik Basar1 Testi (ABT), Grafik Testi (GT) ve Modyiil Testleri (Modiil A, B, C, D ve
E) kullanilmistir. Calisma {i¢ farkli grupta gergeklestirilmistir. Bu gruplardan; birincisi grup
arastirmasi yonteminin uygulandig1 (GAG), ikincisi birlikte 6grenme yonteminin uygulandigi (BOG)
ve liclinciisii ise 6gretmen merkezli yontemin uygulandig1 kontrol grubu (KG) olarak belirlenmistir.
Verilerin analizi i¢in tanimlayici istatistikler ve ANOVA kullanilmistir. Yapilan analizler sonucunda,
GAG ve BOG arasinda anlamli bir farkliligin olmadigi fakat BOG ile KG arasinda anlamli
farkliliklarin oldugu belirlenmistir.
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INTRODUCTION

The main purpose of today’s education system is to give students access to available
information, and educators must have skills, rather than simply transfer this information to
students. Science classes are very important to gain these skills for students. With this
perspective, effective science teaching needs to be administered in schools (Kaptan, 1999).
Developments in the education system throughout the world have led to the emergence of
different approaches and understandings, which presents a variety of perspectives and
places the students’ learning in the category of constructivism. With this approach, educators
attempt to present an active learning process to the students. Active learning is defined as a
team model that students take responsibility for self learning in the lesson process (A¢ikgoz,
2003; Celik, Senocak, Bayrakgeken, Taskesenligil & Doymus, 2005).

In science lessons, particularly physics, active learning methods are very important to
thoroughly understand. Physics is just one of the science lessons, and is a discipline based on
qualitative and quantitative measurements for understanding natural phenomena around
us. Students have difficulty learning physics because physics consists of more abstract
concepts. Many studies were conducted by researchers about physics, especially force and
motion, to better understand them (Beichner, 1990, 1994, 1996; Palmer, 1994; Thornton &
Sokoloff, 1998; Candan, Tiirkmen & Cardak, 2006; Ozsevge(;, 2006; Demirci & Uyanik, 2009).

Many studies were conducted to eliminate and resolve the misconceptions about
force and motion subjects in physics by researchers (Champagne, Klopfer & Anderson, 1980;
Eryilmaz, 2002). Therefore, it is clear that new methods and techniques are needed to
provide a much better understanding of force and motion. Cooperative learning is such a
method that is an important part of today’s education. It has been concluded from a great
deal of scientific research related to the cooperative learning method, that it is more effective
for student achievement (Doymus, Simsek & Bayrakgeken, 2004; Atasoy, Geng, Kadayif¢1 &
Akkus, 2007; Kincal, Ergiil & Timur, 2007, Doymus, 2008; Gok, Dogan, Doymus & Karagop,
2009).

Cooperative learning is a method in which students are assigned to small groups in
the classroom, as well as other environments, where the students help each other to learn
together. Students achieve more and increase their self-confidence as individuals, develop
communication skills and participate actively in this method (Doymus, Simsek & Simsek,
2005). This method is applied with different techniques. The forefronts of these techniques
are: Learning Together, Student Teams, Group Investigation, Let's Ask and Learn Together,
Jigsaw, and the Reading-Writing-Presentation technique. In this study, the Learning
Together and Group Investigation techniques were used.

The Group Investigation (GI) technique was developed by Sharan and Sharan in
1989. In this technique, the class is divided into several groups that study in a different phase
of a general issue. The study issue is then divided into working sections among the members
of the groups. Students pair up the information, arrangement, analysis, planning and
integrate the data with the students in other groups. In this process, the teacher must be the
leader of the class and ensure that students comprehend the explanations (Knight &
Bohlmeyer, 1990). This technique is suitable in science lessons because it encourages students
to learn and attracts them to scientific research (Sherman, 1994).

The Learning Together (LT) technique was developed by Johnson and Johnson in
1989 (Johnson, Johnson & Holubec, 1998). The most important properties of this technique
are the existence of the group goal and sharing the opinion and the materials, division of

110.



Egitim Bilimleri Aragtirmalar1 Dergisi — Journal of Educational Sciences Research

labour and group reward. Students study together on subjects or work sheets in groups of
two to six members. Group members decide together how to study and what to do in
accordance with the subjects and assignments. Ultimately, they produce a joint study.
Students are rewarded according to achievements in the group and individual studies
(Johnson, Johnson & Holubec, 1994; Sharan, 1999; A¢ikgoz, 2003).

The purpose of this study is to investigate the effects of Group Investigation,
Learning Together and traditional teaching methods on students” understanding of force and
motion in an undergraduate physics course.

METHOD

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 was used in this study. In this design, 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. The study
utilized “a pre-test/post-test non-equivalent comparison group design” (McMillan &
Schumacher, 2006).

Sample

The sample of this study consisted of a total of 96 undergraduates from three
different groups enrolled in a general physics course for the 2010-2011 academic year. One of
the treatment groups was the Group Investigation Group (GIG) (n=31), the second group
was the Learning Together Group (LTG) (n=33) and the other was the Control Group (CG)
(n=32). Volunteers were provided with background information regarding the study prior to
consent. During the training period, instruction for the treatment groups was delivered by
the researchers. Before the beginning of the treatment, the teacher gave information about
learning objectives, the instruction process, and rules of working in a cooperative group,
roles, and assessment strategies. Groups were randomly selected.

Instruments

In this study, the Academic Achievement Test (AAT), Graphic Test (GT) and Module
Tests (MT) were used. The AAT consists of 20 multiple-choice questions, with each question
worth five points. This test was created by the researchers. 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 aforementioned force and motion topics had been
taught. With respect to reliability, AAT was administered to a group of 42 students who had
taken the General Physics course the year before. The KR20 was used to determine the
reliability of AAT and the reliability coefficient was found (a= 0.61). Moreover, to confirm
the validity of the AAT that was developed the opinions of physics lecturers and researchers
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. Two sample questions used on the AAT are available in Appendix Al.

The GT consists of 25 multiple-choice questions and each question worth was four
points. The GT was designed to assess the reading and comprehension of graphics used in
physics. The GT was created by the researchers. The questions in the test were related to the
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reading, drawing, and understanding of graphics in physics courses. The validity of the test
was assessed 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 aforementioned general physics courses. The KR20 was used for
determining the reliability of GT, which was found to be a=0.76. Two sample questions used
on the GT are available in Appendix A2.

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. Two sample questions used on the MT are
available in Appendix A3.

Procedure

In the treatment groups, this study was conducted over a five-week period during
which the force and motion unit was 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=16 students + Part
IT, n=15 students. The students in these parts were divided into five sub-groups as shown in
Figure 1, each group thus containing three or four students. The GIG was employed for five
weeks to teach the force and motion unit. The main features of the modified group
investigation are presented in three phases for each module as given in the (Oh and Shin,
2005), namely 1) in-class discussion, 2) out-of-class investigation, and 3) in-class presentation.

PART 1 PART 2
A Al A2 | « Offer Al A2 | A
A3 Ad Gill —»| A3
B Bl B2 | «Grill Bl B2 | B
B3 Offer —» B3
C Cl C2 | «— Offer c1c | C
C3 Grill —»| ©3
D D1 D2 _ DI D2 | D

<« Grill
D3 D3
Offer —»
E El E2 |<«— Offer E1 E2 E
E3 Grill —» E3
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Figure 1. Forming of grill and offer groups from Parts I and II

In-class discussion: 1) students are organized into research groups, 2) students get
together in their groups for discussion, 3) each group sets an inquiry topic within a given
unit and makes a plan for investigation, 4) during the discussion, group members use their
science books to identify their own problems, questions, or issues and select a topic of study
and 5) 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: 1) each student group carries out its investigation, 2)
the teacher helps students with their investigations, 3) the teacher’s roles include presenting
sources of information, providing instruments for experiments, and assisting students with
difficulties and 4) each research group prepares an in-class presentation.

In-class presentation (Week II) 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. During Week III, 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 grills and offer
groups given in Table 1 were organized in the same way as Week Il and Week IIL

Table 1. Allocation of weeks and groups of modules

Weeks Grill groups Offer groups Modules ( Present topics)
1I PartI A PartII A Module A (The concept of force and Newton's laws)
I PartII B Part1B Module B (Varieties of force)
v PartIC PartII C Module C (The concept of motion and variables)
A% PartII D Part 1D Module D (One dimensional motion)
VI PartI E PartII E Module E (motion in two dimensions)

The Learning Together Technique Implemented

As shown in Figure 2, the cooperative class was divided into seven heterogeneous
groups, two groups consisting of four students and five groups consisting 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 & 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 in and out of the
classroom. All activities were completed by students under the guidance of the teacher.
While students were discussing in small groups, the teacher visited all the groups and asked
guiding questions to lead students in the appropriate direction. 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, Simsek & Karagop, 2009).
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Cooperative Groups

Al A2 B1 B2 Cl C2 D1 D2 El1 E2 F1 F2 Gl G2
A3 B3 C3 D3 E3
A4 A5 B4 B5 C4 G5 D4 D5 E4 E5 F3 F4 G3 G4

Figure 2. The groups in the learning together technique of the cooperative class

Implementation of Teacher-centered Teaching Method

In the control group, the subjects were taught 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 with 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 gathering 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. Force and motion topics were taught to the treatment
groups by the authors for four hours per week for four weeks. Measurement tools were
applied to the treatment groups at the end of the study.

Data Analysis
In order to determine the differences among the three treatment groups, a one-way
analysis of variance (ANOVA) calculation was made using scores on the AAT, GT and MT.

FINDINGS
The one-way ANOVA of data obtained from AAT, GT, and MT in the treatment
groups are presented in Table 2, 3 and 4 respectively.

Table 2. One-way ANOVA among treatment groups for scores on the AAT

Instruments SS DF MS F P
AAT Between Groups 81.426 2 40.713 0.258 0.773
pre-test Within Groups 14699.563 93 158.060

Total 14780.990 95
AAT Between Groups 1313.810 2 650.905 5.418 0.006
post-test Within Groups 11276.815 93 121.256

Total 12590.625 95

As seen in Table 2, according to the scores of the AAT pre-test, there was no
difference between GIG, LTG and CG [Fe=0.258; p>.05]. This finding supports the
assumption that the groups should be considered equal. However, according to the scores of
the post-test, there was a significant difference between GIG and LTG, CG [F93=5.418;
p<.05].

A Bonferonni test was used to determine which groups differ. According to these
results, there was no difference between GIG, LTG and CG, but there was a significant
difference between LTG and CG, and this difference was found to be in favor of LTG (Xcic =
55.97; Xt =59.39; Xcc = 50.47).

114.



Egitim Bilimleri Aragtirmalar Dergisi — Journal of Educational Sciences Research

To determine the level of students” understanding of force and motion graphics, the
GT was used. The one-way ANOVA of data obtained from the GT is below in Table 3.
Table 3. One-way ANOVA among treatment groups for scores on the GT

Instruments SS DF MS F p
GT Between Groups 414.550 2 207.275 1.858 0.162
Pre-test Within Groups 10377.075 93 111.581

Total 10791.625 95
GT Between Groups 1192.995 2 596.498 3.954 0.022
post-test Within Groups 14028.630 93 150.845

Total 15221.625 95

As seen in Table 3, it was determined that according to the scores of the GT pre-test,
there was no difference between GIG, LTG and CG [F93)=1.858; 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 the post-test, there was a significant
difference between GIG, LTG and CG [F-93=3.954; p<.05].

A Bonferonni test was used to determine which groups differ. According to these
results, there was no difference between GIG and LTG, CG, but there was a significant
difference between LTG and CG, and this difference was found to be in favor of LTG (Xcic =
49.29; Xire=50.48; Xcc = 42.50).

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 Table 4 below.

Table 4. One-way ANOVA among treatment groups for scores on the MT (MA, MB, MC, MD and
ME)

Instruments SS DF MS F P

Module A Between Groups 1260.924 2 630.462 3.602 0.031
Within Groups 16279.566 93 175.049
Total 17540.490 95

Module B Between Groups 1735.550 2 867.775 4.333 0.016
Within Groups 18626.450 93 200.284
Total 20362.000 95

Module C Between Groups 2530.105 2 1265.053 6.056 0.003
Within Groups 19427.634 93 208.899
Total 21957.740 95

Module D Between Groups 3291.697 2 1645.849 5.902 0.004
Within Groups 25932.928 93 278.849
Total 29224.625 95

Module E Between Groups 1119.218 2 559.609 1.735 0.182
Within Groups 29989.271 93 322.465
Total 31108.490 95

As seen in Table 4, according to the scores of Module A test, there was a significant
difference between GIG, LTG and CG [F(9)=3.602; p<.05]. For Module B, there was also a
significant difference between GIG, LTG and CG [F93=4.333 p<.05]. For Module C, there
was also a significant difference between GIG, LTG and CG [F9=6.056; p<.05]. For Module
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D, there was also a significant difference between GIG, LTG and CG [F93=5.902; p<.05]. For
Module E, there was no difference between GIG, LTG and CG [F-93=1.735; p>.05].

Multiple comparisons of the Bonferonni test were used to determine which group
was different. According to the Bonferonni test results, there was a significant difference
between GIG and CG, and this difference was favor of GIG, but there was no significant
difference between GIG and LTG in Module A. For Module B, there was a significant
difference between GIG and LTG, and this difference was in favor of GIG, but there was no
significant difference between GIG and CG. For Module C, there was a significant difference
between GIG and CG, and this difference was in favor of GIG, but there was no significant
difference between GIG and LTG. For Module D, there was a significant difference between
GIG and CG, and this difference was in favor of GIG, but there was no significant difference
between GIG and LTG.

DISCUSSION AND CONCLUSIONS

This part focuses on the results of the Group Investigation and Learning Together
techniques of the cooperative learning model on pre-service science teachers’ academic
achievements of force and motion subjects in a general physics lesson.

When Table 2 is examined, there is no difference between the groups for the AAT pre-
test, but according to the scores of the post-test, there is a significant difference between GIG,
LTG and CG. ABonferonni test was used to determine which groups differ. According to
these results, there is no difference between GIG and LTG, CG, but there is a significant
difference between LTG and CG, and this difference is found to be in favor of LTG. As seen
in Table 3, there is no difference between the groups for the GT pre-test of, but there is a
significant difference between GIG, LTG and CG for the GT post-test. For this reason, a
Bonferonni test was used to determine which groups differ. According to these results, there
is no difference between GIG, LTG, and CG, but there is a significant difference between
LTG and CG, and this difference is found to be in favor of LTG. When Table 4 is examined,
there is a significant difference between all groups for Module A, Module B, Module C and
Module D, but there is no difference between groups for Module E. It is determined that
many students have particular difficulties in interpreting the graphs during the study.
Demirci and Uyanik’s (2009) study indicates that before kinematics subjects are given to
students, providing issues related to graphing and interpreting may increase the success of
kinematic subjects. In particular, when teachers use traditional methods in science lessons,
students tend to dislike science.

In recent years, research related to physics showed that the teacher-centered method
is not enough for educating students, and therefore, students learn physics superficially
(McDermott & Redish 1999). The implementation of active learning instead of teacher-
centered instruction actively engages students in lessons and independent learning, and
provides permanent learning. The main purpose of the implementation of these techniques is
to provide responsibilities to students, their own learning, and interaction with each other.
Listening and learning something from their age group is fun and interesting for students,
and these types of learning activities also motivated them (Doymus & Simsek, 2007). Thus,
students share their subjects with other students in different groups, correct their deficiencies
together and learn about different things.
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APPENDIX

A 1: The questions related to AAT
Q1. Which of the information related to the friction force is wrong?
A) Friction force is opposite direction to motion
B) The size of the friction force depends on the type of the friction surface
C) Friction force increases the speed of the object
D) Friction force is direct proportion with the weight of the object
E) Friction force is an electrostatic event

Q2. The force of F1 and F: applied to the point of K in the
horizontal plane and there is no friction force in this place.
Then the intensity of F2 increase until twice as uniform
without changing the direction. Accordingly to this, what can
be said for resultant force about the intensity and direction
of movement?

intensity of resultant force direction of movement

A)  decrease changeable
B) decrease unchangeable
(@) increase changeable
D) increase unchangeable
E) unchangeable changeable

A 2: The questions related to GT

Q1.To the right is a graph of an object’s motion. Which sentence is the best interpretation?
A) The object is moving with a constant acceleration X
B) The object does not move
C) The object is moving with a uniformly increasing velocity
D) The object is moving at a constant velocity

E) The object is moving with an increasing acceleration 2 t

Q2. The position-time graph of an object’s motion is given below.

X

Which one of the following graphs of velocity versus time would best represent the
object’s motion during the same time interval?

+V (A) M (®) M ©

1 1 1 1 t l . ! t
T = £ 2 ane
M () "M €
o}—1 i it of}—1L l 1 t

1 2 3 t r 1 2 3 4 5
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A3: The question related to MT

N=F,

Q1. (Module A)
a) Examine the mass of m object’s motion on the incline ramp  at
the right figure.
b) Which conditions can be said if there is no force acting on an
object? Explain.

Q1. Module B)

P1, P2 and Ps weighted objects are balanced with rapes
as shown in the right figure. In all three cases,
tensile forces are equal at the rope so, what is the
relationship between P1, P2 and Ps?

A) Pi<P<Ps B) Ps< Pi<P:2 C) Pi< P<P2
D) Po< Ps<P1 E) Po< Pi<Ps

2]

Q1. (Module C)
If the time is equal of the two vehicle’s motion that will replace on equal amount,
I.  Accelerations
II. Average velocities
III. Instantaneous velocities
which quantities are exactly the same?
A) Ionly B) Honly C)Illonly D)Iand Il E)II and III

Q1. (Module D)
a) Respectively, the masses of 3m, m and 2m objects are X O?
released as shown in the figure. As far as the friction of air o “
is neglected, what is the relationship between tx, ty and t- |
that is the time of falling down? 2h e
b) What can be said about the times of falling down '
a feather and a spall in an airless tube with free fall? Explain. l |
¢) To draw the back direction of regular accelerating

I yer
movements’ graphs of x-t, v-t, a-t.
Q1. (Module E)

For the motion of released mass of 2m object and thrown horizontally mass of m object in
airless area so, which sentence is true?

2m m
L. Flight times are equal : ‘\\
II. Income on the level of AB equally P \
III. Hit the ground velocities are equal A ....................... -
A) Tonly B)Iand II C)Iand II P
D) Il and III E) I, Il and III i

yer
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Kuvvet ve Hareket Konularinin Grup Arastirmasi ve Birlikte
Ogrenme Teknikleri ile Uygulanmasinin Ogrencilerin
Akademik Basarilarina Etkisi

Niliifer OKUR AKCAY?, Kemal DOYMUS*

Giris

Gilintimiiz egitim sisteminin temel amaci, 6grencilere mevcut bilgileri aktarmaktan
cok onlarin bu bilgilere erisebilmelerini gerektirecek beceriler kazandirmaktir. Ogrencilerin
bu becerileri kazanmalarinda fen dersleri olduk¢a 6nemlidir. Egitim sistemimizde yasanan
gelismeler farkli yaklagimlari ortaya cikarmistir. Bunlardan biri de yapilandirmacilik
yaklagimidir. Bu yaklasim ile 6grencilerin 6grenme siirecinde aktif olmas: saglanmaktadir.
Fen derslerinde, Ozellikle de fizik egitiminde aktif 6grenme metotlari, konularin daha iyi
anlasilmasinda oldukga onemlidir. Fizik, daha ¢ok soyut kavramlardan olusan, bu nedenle
de 6grencilerin 6grenirken ¢ok zorluk yasadigi ve gevremizdeki doga olaylarinin bircogunu
anlayabilmek igin nitel ve nicel olglimlere dayanan bir bilim dalidir (Beichner, 1990, 1994,
1996; Palmer, 1994; Thornton & Sokoloff, 1998; Candan, Tiirkmen & Cardak, 2006; Ozsevgeg,
2006; Demirci & Uyanik, 2009).

Ogrencilerin soyut kavramlarin yogunlukta oldugu fizik dersinin konularini 6zellikle
kuvvet ve hareket konusunu daha iyi anlamalarim1 saglamak amaciyla yeni yontem veya
tekniklere ihtiya¢ duyuldugu aciktir. Bu yontemlerden biri de glintimiiz egitim sisteminde
onemli yere sahip olan igbirlikli grenme yontemidir. Isbirlikli 6grenme; 6grencilerin hem
smif hem de diger ortamlarda kiiciik karma gruplar olusturarak ortak bir amag
dogrultusunda akademik bir konuda birbirlerinin Ogrenmelerine yardimci olduklars,
katildigr bir 6grenme yontemidir (Doymus, Simsek & Simsek, 2005). Isbirlikli Ogrenme
modelinde farkli teknikler kullanilir. Bu tekniklerden ©&nde gelenleri sunlardir; Birlikte
Ogrenme Teknigi, Ogrenci Takimlar1 Teknigi, Grup Aragtirmasi Teknigi, Birlikte Soralim
Birlikte Ogrenelim Teknigi, Jigsaw Teknigi ve Okuma-Yazma-Sunma Teknigi. Bu
arastirmada isbirlikli 6grenme tekniklerinden olan grup arastirmasi, birlikte Ogrenme
tekniklerinden bahsedilmektedir.

Grup Arastirmasi teknigi Sharan ve Sharan (1989) tarafindan gelistirilmistir. Grup
Arastirmasi tekniginde, ilk olarak sinif her biri genel bir konunun farkl bir sathasini ¢alistig:
birkag gruba ayrilir, daha sonra calisma konusu grup tiyeleri arasinda karsilikli dayanismay:
saglayan ¢alisma boliimlerine ayrilir. Ogrencilerin bilgileri bir araya getirmeleri,
diizenlemeleri, analiz yapmalari, planlamalar1 ve diger grup Ogrencilerinin ¢alismalariyla
biitiinlestirmeleri saglanir. Ogretmenin bu asamadaki rolii ise, grencilerin arastirmalarin
yapabilmeleri ve bilgilerini paylasabilecekleri ortamlar1 saglamaktir. Bu teknik, fen
derslerinde Ogrencileri bilimsel arastirmalara katmak ve Ogrencileri 6grenmeye
cesaretlendirmek icin uygundur.

Birlikte Ogrenme teknigi Johnson ve Johnson (Johnson vd. 1998) tarafindan
gelistirilmistir. Birlikte 6grenme tekniginde, ilk olarak amaglar belirlenir ve amaca yonelik

3 Ars. Gor. Agri Ibrahim Cegen Universitesi Egitim Fakiiltesi flkogretim Bsliimii, nilokur-7@hotmail.com
4Dog. Dr. Atatiirk Universitesi Egitim Fakiiltesi {lkogretim Boliimii, kdoymus@atauni.edu.tr
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gruplar olusturulur. Ogrenciler iki ya da alt kisilik gruplarda kendilerine verilen galisma
konular1 ya da ¢alisma yapraklar: tizerinde birlikte calisirlar. Grup tiyeleri, grup konularmin
ve Odevinin amaglar1 dogrultusunda ne yapacaklarmi ve nasil c¢alisacaklarmi birlikte
kararlastirirlar. Daha sonra 6grenciler arastirdiklar: konuyu rapor haline getirirler ve grup
arkadaglarina sunumlar yaparlar. Sonugta ortak bir calisma ortaya koyarlar. Ogrenciler, grup
icindeki basarilarina ve bireysel ¢alismalarina gore 6diillendirilirler.

Bu arastirmanin amaci, genel fizik dersinin kuvvet ve hareket {initesi konularmin
ogrencilere 6gretilmesinde grup arastirmasi teknigi, birlikte 6grenme teknigi ve 6gretmen
merkezli 6gretim yonteminin Fen ve Teknoloji 6gretmen adaylarinin akademik basarilarina
etkisini belirlemektir.

Yontem

Bu arastirma, rastgele (random) segilmis gruplarda on test-son test deney ve kontrol
gruplu yar1 deneysel arastirma (quasi-experimental designs) modelindedir. Calismanin
orneklemini, 2010-2011 6gretim yilinin giiz doneminde Agr Ibrahim Cecen Universitesi
Egitim Fakiiltesi Fen ve Teknoloji 6gretmenligi boliimiinde 6grenim goren ve Genel Fizik-I
dersini alan toplam 96 6gretmen adayi1 olusturmaktadir. Rastgele olarak belirlenen 6gretmen
adaylarindan olusan {i¢ farkli grup olusturulmustur. Bunlar; Grup Arastirmasi Grubu (GAG,
n=31), Birlikte Ogrenme Grubu (BOG, n=33) ve Kontrol Grubu (KG, n=32) seklinde
belirlenmistir. Calismada, Akademik Basar1 Testi (ABT), Grafik Testi (GT), Modiil testleri
(Modiill A, B, C, D ve E) kullanilmistir. Arastirma gruplar1 arasindaki farkliliklar:
belirleyebilmek igin tek yonlii varyans analizi (ANOVA) yapilmigtir.

Bulgular

Arastirma kapsaminda yiiriitiilen yontem ve tekniklerin kuvvet ve hareket
konusundaki akademik basariya etkisini belirlemek icin GAG, BOG ve KG ‘ye uygulanan
ABT 06n test puanlar1 arasinda ANOVA sonuglaria gore fark bulunmamaistir [F93=0.258;
p>.05]. Fakat ABT son test puanlar1 arasinda farkliliklar bulunmustur [Fee=5.418; p<.05]. Bu
farkliliklarin hangi grup lehine oldugunu belirleyebilmek igin Bonferonni testi uygulanmis
ve Bonferroni analizi sonucuna gére, GAG ile BOG ve KG arasinda akademik basar1 puanlari
agisindan bir farkin olmadigi fakat BOG ile KG arasinda anlamli bir farkin oldugu ve bu
farkin BOG lehinde oldugu tespit edilmektedir (Xcac = 55.97; Xsoc=59.39; Xkc = 50.47).

GT 0On testi akademik basari puanlar1 arasinda, ANOVA analizi sonuglarma gore,
gruplar arasinda farklilik goriilmemistir [F93=1.858; p>.05]. Fakat GT son testi akademik
basar1 puanlar1 arasinda anlaml farklilik goriilmektedir [F9=3.954; p<.05]. Bu farkliliklarin
hangi grup lehine oldugunu belirleyebilmek i¢in Bonferonni testi uygulanmis ve Bonferroni
analizi sonucuna gore, GAG ile BOG ve KG arasinda bir farkin olmadig: fakat BOG ile KG
arasinda anlamli bir fark oldugu ve bu farkin BOG lehinde oldugu tespit edilmektedir
(Xcac =49.29; Xsoc= 50.48; Xxc = 42.50).

Kuvvet ve hareket konusunun her bir alt bashg: i¢in hazirlanan modiil testlerinin
etkisini belirlemek icin GAG, BOG ve KG ‘ye uygulanan Modiil A (kuvvet kavrami ve
Newton'un yasalar1), Modiil B (kuvvet gesitleri), Modiil C (hareket kavrami ve degiskenleri),
Modiil D (bir boyutta hareket) ve Modyiil E (iki boyutta hareket) testlerine ait puanlara iliskin
ANOVA sonuglarina gore, arastirma gruplarinin modiil A [F9)=3.602; p<.05], modiil B
[F93=4.333 p<.05], modiil C [F9)=6.056; p<.05] ve modiil D [F29=5.902; p<.05] puanlari
arasinda anlamli farkliligin oldugu fakat modiil E [Fe%=1.735; p>.05] puanlar1 arasinda
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anlamli bir farkin olmadigi goriilmektedir. Farkliigmn hangi grup lehine oldugunu
belirlemek amaciyla Bonferonni coklu karsilastirma testi yapilmistir. Bonferonni testi
sonuclarma gore; GAG'nin modiil A ortalama puanlarmin KG'den anlamli diizeyde farkl
oldugu ve bu farkin GAG lehinde oldugu fakat GAG ve BOGnin modiil A puanlari
arasindaki farkin anlaml olmadig1 goriilmiistiir. GAG'nin modiil B ortalama puanlarmin
BOG’den anlaml diizeyde farkli oldugu ve bu farkin GAG lehinde oldugu fakat GAG ve
KG'nin modiil B puanlar:1 arasindaki farklarin anlamli olmadig: tespit edilmistir. GAG'nin
modiil C ortalama puanlariin KG’den anlamli diizeyde farkli oldugu ve bu farkin GAG
lehinde oldugu ancak GAG ve BOG'nin modiil C puanlari arasindaki farkin anlamh
olmadig tespit edilmistir. GAG'nin modiil D ortalama puanlarinin KG'den anlamli diizeyde
farkli oldugu ve bu farkin GAG lehinde oldugu, GAG ve BOG'nin Modiil D puanlar
arasindaki farklarm anlamli olmadig1 goriilmiistiir.

Tartisma ve Sonug

Son yillarda yapilan ¢alismalar fizik egitiminde 6gretmen merkezli 6gretimin yetersiz
kaldigini ortaya koymustur. Bu nedenle Ogrenciler fizigi ylizeysel bir sekilde
ogrenmektedirler. Ogretmen merkezli Ogretim yonteminin yerine aktif dgrenme
tekniklerinin uygulanmasindaki temel amag; ders esnasinda 6grencilerin birbirleri ile olan
etkilesimlerini saglama ve Ogrencilerin kendi Ogrenmelerinde onlara sorumluluk
verebilmektir. Kendi yas grubundan bir seyler dinlemek ve 6grenmek 6grenciler icin daha
zevkli ve ilgi ¢ekici olmakta, ayn1 zamanda onlar1 bu tiir 6grenme faaliyetlerine motive
etmektedir. Boylece Ogrencilerin kendi konularmi bagka gruplardaki ogrencilerle
paylasmakla birlikte eksikliklerini gidermelerine ve farkli seyleri 6grenmelerine olanak
saglanmus olur.

Atif igin / Please cite as:

Okur-Akcay & Doymus, K. (2012). The effects of group investigation and cooperative
learning techniques applied in teaching force and motion subjects on students” academic
achievements [Kuvvet ve hareket konularmin grup arastirmasi ve birlikte 6grenme teknikleri
ile uygulanmasimnin 6grencilerin akademik basarilarina etkisi]. Egitim Bilimleri Arastirmalart
Dergisi - Journal of Educational Sciences Research, 2 (1), 109-123. http://ebad-jesr.com/

123.


http://ebad-jesr.com/

