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Introduction

For the individual to provide the best response to the issues 
faced with scientific and technological literacy is important in terms 
of finding a balance between the individual and the society, and 
meeting the requirements (Shin et al., 2003). Countries where the 
field of science and technology has thoroughly developed, attach 
great importance to Science and Technology in their education 
system. The first phase of science and technology in education is 
Science and Technology courses in elementary school, and thus, 
clearly reveals the importance of Science and Technology courses 
(Sorgo & Kocijancic, 2011).

A science-centered curriculum aims to encourage students 
to understand how science works and to become motivated learn-
ers who want to actively engage in science. At the same time, it 
directs the learners to mental based discoveries forcing them to 
think (Kelly, 2000). At the elementary school stage especially, the 
methods used in teaching should make science more meaningful 
for the students (Greene, 1991). In a classroom environment where 
the students start to discover the real world through scientific ex-
periences, the ideas are organized and verified through oral and 
verbal communications (Avard, 2009). In such an environment, 
the students will start loving science, develop positive feelings, 
and improve their internal motivations. Moreover, this environ-
ment can contribute to these students building general scientific 
schemes, thus the continuity of belief and attitudes can be ensured 
for stability (Jalil, Abu Sbeih, Buojettif & Barkat, 2009) 
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In all education levels, there are factors impacting the success and attitude of the student (Komiya, 
Torii, Fujii & Hayashizaki, 2008). Many different scientific reports have recorded that students get negative 
messages regarding science all throughout their school lives. In fact, as far as this belief goes, most teach-
ers responsible for science and technology classes at lower levels have the same belief: as “Understanding 
science requires certain ability and only some people have this ability.” Thus, facing the reality of science 
creates anxiety for most students (Malow, 2006). It is well accepted that test anxiety especially, is the most 
serious obstacle when it comes to education. Test anxiety is the feeling of worry that the individual feels 
regarding his/her success in the test (Özan & Yüksel, 2003). Not having an evaluation process that is in 
line with the learning process, and having only one single chance to be successful despite a long-term 
learning process are factors that increase the test anxiety in the students (Stallworth-Clark, Cochran & 
Scott, 1998). The students in this state tend to perceive this as a threat against them. Thus, the anxiety 
of these students are high and their self-efficacy perceptions are low (Lee, Ng & Phang, 2002).

Self-efficacy perception is a concept that was first used in the Social Learning Theory of Bandura, and 
is about the personal judgments of individual regarding how well they can perform activities required 
to cope with possible situations (Bıkmaz, 2004). According to Pajares (2003), the individuals with high 
levels of self-efficacy are more comfortable and efficient when confronted with tasks at high difficulty 
levels, whereas people with low self-efficacy tend to believe that the tasks they need to perform are 
much more difficult than they really are. For this reason, self-efficacy belief affects the success and anxiety 
levels of the students significantly. The self-efficacy belief of a teacher affects the quality of teaching, 
methods and techniques used, and the participation of the student to the learning and understand-
ing of what was taught. This feeling that causes students to experience learned helplessness may be 
the most significant reason behind their failure (Seijts, Latham & Whyte, 2000). Therefore, relieving the 
anxiety of the students can be achieved by encouraging them, which in turn means their self-efficacies 
are improved (Lee, Lim & Ng, 1997).

In Turkey, the Elementary School Science and Technology Academic Program have been developed 
based on the student oriented learning model, and all the activities are shaped in line with this (Şahin, 
2011). The cooperative learning method, which is one of the active learning methods, used together 
with constructivism, is effective for students in regard to developing a positive attitude towards the 
school and the course, continuing this positive attitude and cooperating, and taking responsibility and 
participating in classroom activities. The general description of cooperative learning is the use of small 
groups for educative purposes in order for them to work together towards a common goal of improving 
both their personal learning and each other’s learning (Johnson & Johnson, 1989). Various studies have 
proved that cooperative learning has a positive effect on various emotional and cognitive learning-
teaching processes such as, remembering, transferring, high level cognitive strategies, participation in 
the lesson and self-respect (Lee, Lim & Ng, 1997; Keyser, 2000; Lee, Ng & Phang, 2002; Bilgin, 2006).

When the related literature was analyzed in Turkey, it was seen that the conducted studies focus on 
limited variables of the cooperative learning method affecting the academic achievements of students 
and their attitudes towards the course. In this study, a different dimension is aimed at by mostly focusing 
on the variables of test anxiety and the self-efficacy perception of students towards the Science and 
Technology course provided through the technique of the Student Teams-Achievement Divisions.

The main purpose of this study was to test whether there are significant differences between the 
experiment group where the STAD technique is used as one of the cooperative learning methods and 
the control groups where the traditional teaching and current academic program of Science and Tech-
nology were applied in teaching the “Force and Motion” unit of the 7th Grade Science and Technology 
course in terms of self-efficacy towards the Science and Technology course, test anxiety and academic 
achievement. In line with this aim, the main problem of the study was as follows:

“Is there a significant difference between the education processes organized and carried out ac-
cording to traditional teaching methods, the current academic program of Science and Technology 
course, and the STAD techniques for the “Force and Motion” unit of the Science and Technology course 
in terms of 7th grade students’ self-efficacy perception towards the Science and Technology course, test 
anxiety and academic achievement averages?”

Based on this, the present study addresses the following questions: 
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Is there a significant difference between the scores of the pre-test and post-test for self-effi-1. 
cacy towards Science and Technology according to the experiment and control groups?
Is there a significant difference between the scores of the pre-test and post-test for test 2. 
anxiety according to the experiment and control groups?
Is there a significant difference between the scores of the post-test for academic achieve-3. 
ment according to the experiment and control groups?

Methodology of Research

Study Model

In the study, experiment design with pre-test, post-test and control group was adopted. Within 
the three classrooms, one of them assigned as experiment and two as control groups with random 
selection. In order to determine the effects of the applied techniques and methods to the self-efficacies 
towards Science and Technology and the test anxiety of the students, the STSS and TAS were applied as 
pre-tests. After the pre-measurements, the experimental process was applied. The process was initiated 
at the same time for all three groups. At the end of the six week long experimental period conducted 
in the experiment and control groups; AAT, STSS, TAS post-tests were given.

Study Group

The study was conducted in a public primary school in Turkey. The three 7th grade classes in this 
school and a total of 91 students from these classes were chosen for the scope of the study. For establish-
ing the equivalence of experiment and control groups, a one-way variance analysis (ANOVA) was applied 
based on the achievement scores of the students at the end of the previous academic year. The results 
of this analysis are given in Table 1 where it was determined that three groups are equivalent to each 
other (F= 0.151, p< 0.05). From the random selection, one class was determined as the experiment, two 
classes were determined as the control groups. Even though participation of all the students in these 
classes to the study was ensured, the data obtained from students who couldn’t enter the pre- and/or 
post-measurements because of absence were not considered during data analysis. Thus, for this reason 
the number of students that data was collected for vary according to the data collection tools.

Table 1.  The results of the One-Way variance analysis (ANOVA) regarding group equivalence.

N d SS df MS F p

Experiment 31 68.852 11.855 Between 48.704 2 24.352 0.151 0.860*

C-1 31 70.621 14.087 Within 14164.986 88 160.966

C-2 29 69.632 11.946 Total 14213.690 90
* p<0.05

Data Collection Tools

The Science and Technology Self-Efficacy Scale (STSS)

The STSS was developed by Tatar et al. (2009) in order to determine the self-efficacies of elementary 
school second level students towards science and technology. The STSS has a three-factor structure 
composed of 27 items. These three factors were called “Trust towards science and technology”, “Being 
able to cope with challenges regarding science and technology” and “Trust in science and technology 
performance” by benefiting from the literature. The coefficients of the internal consistence of these fac-
tors in the scale are respectively 0.93, 0.75 and 0.80. And the Cronbach Alpha coefficient for the whole 
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scale is 0.93. The scale items in the type of 5-point Likert scale are scored from 5 to 1 as “I strongly agree” 
to “I strongly disagree” (Tatar et al., 2009).

The Test Anxiety Scale (TAS)

The TAS is a scale composed of 34 items. Its validity-reliability tests and factor analyses were con-
ducted. The scale has a 5-factor structure called “Opinions of others”, “Your opinion”, “Concerns about the 
future”, “Concerns about being prepared and general test anxiety” and “Mental and physical reactions”. 
Also, the Cronbach Alpha coefficient for the whole scale was calculated as 0.87. The scale items in the 
type of 5-point Likert are scored from 5 to 1 as “never” to “always” (Bahçeci, 2009).

The Science and Technology Academic Achievement Test (AAT)

The AAT was prepared by the researcher to determine the achievements of the 7th grade students 
in the unit of “Force and Motion”. To develop this test, all gains regarding the 7th Grade “Force and Mo-
tion” unit was determined on the bases of the elementary school Science and Technology Academic 
Program (Ministry of National Education, 2006), the table of specifications was prepared and two items 
with four options were written for each gain. In order to ensure the scope validity of the measurement 
tool, the opinions of the experts working in the fields of measurement and assessment in education, 
and elementary school science education were noted and the required changes were made. The test 
form, with 49 multiple-choice questions covering all the targets, was applied to a total of 179 eighth 
grade students who had been studying this unit before, as well as in the experiment group. The diffi-
culty indexes of the items and discriminative power indexes of the items were calculated with the help 
of Microsoft Excel and Statistics programs. While selecting the items, an attempt was made to select 
the items at a moderate difficulty level with discriminative values higher than 0.20 (Tekin, 1993). While 
examining accessibility in terms of gains, the percentages of correct answers given in the test and fre-
quency values were compared with the critical value of 70% (Büyüköztürk, 2010). In order to examine if 
there was a pre-relationship between behaviors, tetrachoric correlation coefficients were used. Based on 
these criteria, the best item was selected among the two that measure the same behavior. And thus, the 
Academic Achievement Test composed of 27 items was obtained. The KR20 reliability coefficient of the 
test was found as 0.97. It was concluded that the academic achievement test measures the determined 
gains in the “Force and Motion” unit and has a high reliability. 

Application

In the study, the “Force and Motion” unit was selected since it was suitable for the experimental 
process in terms of duration (to prevent the application process from being interrupted) and to obtain 
reliable results. Before starting to conduct the study; the gains, content, education materials and lecture 
plans of the unit were prepared. Including the application of the pre-test, the experimental process and 
the post-test, the study was completed in eight weeks.

In the experiment group, the unit “Force and Motion” was taught in line with the STAD technique 
of the Cooperative Learning method. Before the application, the students were informed about the 
technique and applications. In the application of the technique developed by Slavin (1978), the lecture 
sheets and personal tests prepared by the researcher before the study were used as teaching material. 
The five basic application phases of “teams”, “presentation”, “tests”, “personal improvement points” and 
“team award” were adapted from Slavin (1998).

Forming the teams: Hile forming the teams for the first time, the students’ averages of the written 
exam scores for the Science and Technology course of the previous year were taken as the success cri-
teria, and they were ordered on a scale from large to small according to their success scores. Since the 
teams would be composed of four people and the classroom population was divided into groups of 
four, there were seven teams formed in total. In the assignment of students to the teams, the first seven 
letters of the alphabet (A-B-C-D-E-F-G) were given to the first seven students. The following students 
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were labeled starting from the last letter and the same process was repeated upwards starting from the 
end of the list. The students that got the same letter were assigned to the same team and the students 
that were in the middle of the list and not lettered were distributed into the groups as the fifth person. 
It was also decided the groups would be heterogeneous in terms of gender.

Presentation: Lecture presentations were made by using plain narration, question-answer, discus-Lecture presentations were made by using plain narration, question-answer, discus-
sion, representation techniques, and by using assisted visual-audit teaching technologies. The first two 
or three hours of each subject of the unit were presented by the researcher, team work was done in the 
following two hours and personal tests were given to the students in the last hour.

Team Work: After the presentation was made on the subject, the worksheets composed of activi-After the presentation was made on the subject, the worksheets composed of activi-
ties in line with the purpose and subject of the unit such as problems, questions, fill-in items, multiple 
choice items, map fill-in questions, puzzles, experimental studies were distributed to the students as 
two copies. The teamwork was in the form of students working face to face on worksheets until they 
were sure that each member in the team had learned the subject fully. The researcher only intervened 
in cases where none of the team members could reach a solution.

Personal Test: At the end of each subject, personal tests prepared in line with the worksheets were 
given. By being seated the regular order during the tests, the students were not allowed to interact with 
them. The tests were marked by the next lecture and the results announced in the following lecture.

Determining Personal Improvement Points: Personal improvement points were determined by sub-Personal improvement points were determined by sub-
tracting the last base score from the subject test score. The personal improvement point is between 0 
and 10; and the “Improvement Point Determination Criteria” are given in Table 2. Moreover, the students 
who had very high grades received bonus points.

Table 2.  Improvement point determination criteria.

Test Score Personal Improvement Point

More than 10 points lower than the initial score 0

0-10 points lower than the initial score 10

1-10 points higher than the initial score 20

More than 10 points higher than the initial score 30

Error-free exam 30

BONUS (the one that increased the  initial score by at least 20 points) 10

Team Award: The team score was defined as the average of the personal improvement points of all 
the team members. In line with the criteria defined before (Table 3), team awards were defined according 
to the team score and the successful teams of the week were announced in bulletins. And at the end of 
the unit, the successful teams and successful students were awarded with certificates of achievement.

Table 3.  Score criteria for team award.

Criterion Award

15 – 19 Good Team

20 – 24 Very Good Team

25 and higher Perfect Team

In the control-1 group, the unit “Force and Motion” was discussed in line with the current Science and 
Technology academic program based on the constructive approach. The lecture plans, prepared according 
to the process steps of the 5E model with the of the teacher’s guideline, were used as teaching material.

And the control-2 group, the unit of “Force and Motion” was discussed in line with traditional teach-
ing methods. When preparing the lecture plans, the process steps of teaching through presentation 
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used in traditional teaching methods were used. In the lectures where basic principles and concepts 
were taught, the narration, question-answer and discussion methods were used.

Analysis of Data

In this study, parametric tests that using in cases where the size of each unit of the sub-groups is 
15 and higher (Büyüköztürk, 2010) were used in order to test whether there was a significant difference 
in terms of self-efficacy, test anxiety and academic achievement between the experimental group and 
the control groups. 

In line with this, One-way variance analysis (ANOVA) was conducted to determine whether the 
pre-test and post-test averages differentiate based on the groups or not. In order to determine among 
which groups this difference could be seen, the Dunnet C multiple comparisons test used in cases where 
variances are not homogenous (Xu, 2005) and the LSD multiple comparison test used in cases where 
sample groups are not equivalent (Büyüköztürk, Bökeoğlu & Köklü, 2009) was used. On the other hand, 
to determine the effect size of the independent variable, the eta-square (η2) value was checked. The 
obtained eta square values were “0.01”, “0.06” and “0.14”, and these were interpreted as “small”, “medium” 
and “large” effect sizes (Büyüköztürk, 2009).

The 0.05 significance level was accepted in the interpretation of the results. 

Results of Research

For determining whether there is a statistically significant difference between the pre-test score 
averages of groups in self-efficacy scale, one-way variance analysis (ANOVA) was conducted. The results 
of this variance analysis (ANOVA) are given in Table 4.

Table 4.  ANOVA results based on self-efficacy scale pre-test scores of experiment and control 
groups. 

N d SS df MS F p

Experiment 29 3.15 0.32 Between 0.04 2 0.02 0.204 0.816*

C-1 26 3.10 0.38 Within 8.64 81 0.11

C-2 29 3.15 0.27 Total 8.69 83
* p<0.05

When the results on Table 4 were examined, it was seen that the classes did not display any signifi-
cant difference in the self-efficacy scale pre-test according to the groups of students in the experiment 
and control groups (F = 0.204, p>0.05). The score averages of the experiment and control groups are 
close in the self-efficacy scale.

The results of ANOVA was conducted for determining whether there is a statistically significant differ-
ence between the post-test score averages of the groups in the self-efficacy scale, are given in Table 5.

Table 5.   ANOVA results based on self-efficacy scale post-test scores of experiment and control 
groups. 

N d SS df MS F P Difference

Experiment 29 3.56 0.50 Between 3.90 2 1.95 10.369 0.000* Experiment/C-1

C-1 26 3.03 0.49 Within 15.24 81 0.189 Experiment/C-2

C-2 29 3.27 0.27 Total 19.14 83
*p<0.05
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In the examination of Table 5, a significant difference was observed in the self-efficacy scale 
post-test according to the groups of students in the experiment and control groups (F = 10.369, 
p<0.05, η2= 0.203). According to the Dunnet C multiple comparisons test results; it was concluded 
that the self-efficacy perceptions of the groups differentiate significantly in favor of the experi-
ment group where the STAD technique was used compared to the control groups where traditional 
teaching methods and the current academic program were used. There was no significant differ-
ence between control-1 group where the current academic program based on constructivism was 
applied and control-2 group where traditional learning methods were applied. Further, when the 
eta-square value was considered, the applied techniques had a large effect on the self-efficacies 
of the students.

For determining whether there is a statistically significant difference between the pre-test 
score averages of groups in test anxiety scale, the one-way variance analysis (ANOVA) was con-
ducted and the results are given in Table 6.

Table 6.  ANOVA results based on test anxiety scale pre-test scores of experiment and control 
groups.

N d SS df MS F p Difference

Experiment 29 2.89 0.53 Between 2.07 2 1.035 2.251 0.112* NO

C-1 26 2.91 0.76 Within 37.24 81 0.460

C-2 29 3.23 0.73 Total 39.31 83

* p<0.05

When the results on Table 6 were examined, it was seen that the classes did not display any signifi-
cant difference in the test anxiety scale pre-test, according to the cluster of students in the experiment 
and control groups (F = 2,251, p>0.05). The score averages of the experiment and control groups are 
close in the test anxiety scale.

For determining whether there was a statistically significant difference between the post-test score 
averages of the groups in test anxiety scale, the one-way variance analysis (ANOVA) was conducted, 
and the results are given in Table 7.

Table 7.  ANOVA results based on test anxiety scale post-test scores of experiment and control 
groups. 

N d SS df MS F p Difference

Experi-
ment

29 2.53 0.47 Between 7.31 2 3.66 10.79 0.000* Experiment/C-2

C-1 26 2.83 0.52 Within 27.46 81 0.34 C-1/C-2

C-2 29 3.24 0.72 Total 34.77 83

* p<0.05

In the examination of Table 7, a significant difference was observed in the test anxiety scale 
post-test according to the cluster of students in the experiment and control groups (F = 10.790, 
p<0.05, η2= 0.210). According to the LSD multiple comparison test results, it was concluded that the 
test anxiety  of the groups differentiate significantly in favor of control-1 group where  traditional 
teaching methods were  applied, compared to experiment group where the  STAD technique was 
applied, and control-2 group where t the current academic program was applied. Moreover, no 
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significant difference was found between control-1 group where the current academic program 
based on constructivism was applied and the experiment group where the STAB technique was 
applied. Further, when the eta-square value was considered besides these, it was seen that the 
applied teaching methods had e a considerable influence on the test anxiety of the students.

For determining whether there was a statistically significant difference between the academic 
achievement test scores of the groups, the one-way variance analysis (ANOVA) was conducted, 
and the results are given in Table 8.

Table 8.   ANOVA results based on academic achievement post-test scores of experiment and control 
groups. 

N d SS df MS F P Difference

Experiment 21 17.62 4.88 Between 222.69 2 111.35 3.530 0.035* Experiment/
C-2

C-1 24 16.37 6.61 Within 2081.91 66 31.55

C-2 24 13.33 5.10 Total 2304.61 68
* p<0.05

When Table 8 was examined, it was seen that there was a significant difference only between 
the experiment and control-2 groups in respect of the academic achievement scores (F=3.530, 
p<0.05, η2= 0.097). According to the LSD multiple comparison test results, it was concluded that 
the academic achievements of the groups differentiate significantly in favor of the experiment 
group where the STAD technique was used, compared to the control group where traditional 
teaching methods were used. Also, no significant difference was found between control-1 group, 
and the experiment group and control-2 group where traditional teaching methods were used. 
Alternatively, when the eta-square value was considered besides these, it was seen that the ap-
plied teaching methods had a moderate level effect size on the academic achievements of the 
students.

As a result, it can be said that the education method based on STAD increases the academic 
achievements of the students, compared to the education based on traditional teaching meth-
ods.

Discussion

The purpose of study was to investigate the effect of STAD technique used in Science and 
Technology education on self-efficacy, test anxiety and academic achievement. According to 
results of analysis, it was seen that education based on STAD techniques has a higher effect on 
the self-efficacy perceptions of these students compared to education provided with the current 
academic program based on constructivism and the education provided with traditional teaching 
methods. The STAD technique positively increases the self-efficacy perceptions of the students. 

The influence of cooperative education on performance experience, which is the most im-
portant determinant of self-efficacy, is fairly high (Johnson & Johnson, 1999). In cooperative team-
work, each student has an important contribution in the sense of both supporting the teamwork, 
and also winning points for its team because team scores are calculated based on the personal 
improvement points of the team members. Therefore, the individuals feel proud of themselves 
because of their contribution to the success of the team and their contributions are supported 
and rewarded by their teammates and the teacher. Thus, the students’ belief in their own ability in 
the point of taking responsibility in the thing they learn, in other words their self-efficacy percep-
tions increase (Lee, Lim & Ng, 1997; Nora & Zhang, 2010). Nichols (1996) and Vaughan (2002) also 
stated that the education provided with STAD technique also positively affects the psychological 
elements such as motivation and attitude and also the self-efficacy perceptions of the students. 
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So, it solves the problem of affective education that has been neglected since it is hard or even 
impossible to provide with other methods (Hänze & Berger, 2007).

It was seen that education with the STAD technique is more effective in reducing test anxiety 
of students compared to traditional teaching methods, and that there is no significant difference 
between this technique and the education provided with the current academic program based 
on constructivism. Bunun yanında yapılandırmacılığa dayalı mevcut programa göre verilen eğitim, 
geleneksel öğretim yöntemine göre sınav kaygısını azaltıcı etkiye sahiptir.

The fact that the cooperating learning method decreases the anxiety levels of students com-
pared to traditional teaching method was supported by studies from (Açıkgöz, 2008; Johnson & 
Johnson, 2002; Slavin, 1982). According to the findings obtained in the study, test anxiety and pre-
exam study behaviors of the students affected by taking personal exams after each subject, and 
working constantly on worksheets was an expected outcome for the students of the experiment 
group where the STAD technique was used. Oludipe and Awokoya (2010) explained this outcome 
as follows: “Achievement anxiety is explained by the relationship between study behaviors and 
academic achievement. In traditional classes, when a student is called upon to answer a question 
by the teacher, the entire class focuses on that student. A mistake made or a wrong answer will 
attract the attention of the entire class. Consequently, such experiences create shame and anxiety 
in the student. However, when students work with groups in the cooperative learning method, the 
attention is distributed between the group members. A mistake or misunderstanding of a student 
is the responsibility of the entire group. Thus, the student cannot be criticized personally and his/
her anxiety level decreases.” In one study, Yamarik (2010) states that the students who work in 
cooperative groups learn more in a shorter time period compared to the times when they work 
individually, develop positive attitudes towards the method and the course as their academic 
achievements increase, and thus their anxiety levels decrease.

It has been observed that the researchers focus on two main ideas regarding the source of 
test anxiety. The first is that students with inadequate learning and study skills have high test 
anxiety levels. The students with poor learning and study skills don’t have the organizational 
skills required to remember the information; thus, this causes them to feel greater anxiety in a 
test environment. In fact, the problem was not the tests per se for this group of students, but the 
revision time allocated prior to this test. Secondly, the negative thoughts the students have dur-
ing the test. Negative experiences cause some students to think negatively about themselves and 
create a prejudice and a learned helplessness in the form that the students who have concerns 
not related to the test during the test will fail (Schaffner & Schiefele, 2007). The fact that the cur-
rent academic program, which uses a learning method based on constructivism and the STAD 
technique (based on placing great attention on active learning, enabling the individual to form 
connections between existing information and new information, and focusing on how to obtain 
relevant information) emphasizes that learning is possible with unique learning tasks (Ergin, 2007) 
supports the findings that teaching methods applied to experiment and control-1 groups decrease 
the test anxiety levels of the students.

The effect of the STAD technique on the academic achievements of the students is greater 
than with traditional teaching methods. However, there is no difference when compared to the 
education provided based on the current academic program in line with the idea of constructiv-
ism. The STAD technique enhanced the academic achievements of the students compared to the 
traditional method.

It is well documented that cooperative learning improves academic achievement at all aca-
demic levels more than traditional teaching methods (Ascher, 1986; Balfakih, 2003; Johnson & 
Johnson, 1989; Slavin, 1982). Yamarik (2010) determined that students who work in groups are 
more successful in tests when compared to students working individually; Yamarik gave three 
reasons for this. The first reason is not hesitating to ask questions and correcting mistakes since 
student-student and student-teacher interaction is higher than in the traditional classes. Secondly, 
students working in cooperative groups are able to complete their gaps in their knowledge by 
correcting the mistakes of each other while preparing for tests. Finally, students working in groups 
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believe working with other group members while preparing for tests is more fun and educative 
and develops a positive attitude towards both the course and the method. These three factors 
explain the effectiveness of this technique in improving academic achievement.

There was no statistically significant difference between the academic achievement levels 
of the experiment and control-1 groups. The cooperative learning method being one of the ac-
tive learning techniques based on the constructive approach could be the reason why there is no 
significant difference between the experiment and control-1 groups (Yoder & Hochevar, 2005). No 
statistically significant difference was found between control-1 and control-2 groups. When the 
findings from this study were analyzed, it was observed that even though the academic achieve-
ment average for the constructivism based current program is high, the difference was not that 
significant when compared with traditional teaching methods. These findings are in line with the 
findings from the study conducted by Liang and Gabel (2005).

Conclusions

According the results of study, it was seen that education based on STAD techniques has a 
higher effect on the self-efficacy perceptions, academic achievement and reducing test anxiety 
of students. The brief and subject-oriented presentation by the teacher before the team work 
enables the students to listen carefully to this information that they will benefit from in tests 
and team work carefully, and prevents them from getting bored by the lecture quickly. It was 
observed that this practice is effective: re students’ attitude towards the course. Moreover it was 
observed that personally announcing improved students and successful teams issuing them 
with weekly bulletins and rewarding them created a positive increase in the study performances, 
thus motivating students until the next personal test. The cooperative learning method not only 
improves academic achievement in high level complex learning activities, but also increases the 
trust that students feel towards each other, and students’ attitudes and interest towards the sub-
ject. Therefore, science teachers should be aware of the importance of improving the students’ 
science process skills and positive attitudes toward science, because they are strong predictors 
of the students’ achievement in science.

References

Açıkgöz, K. U. (2008). Aktif öğrenme. Biliş Publications, Turkey: İstanbul.
Ascher, C. (1986) Cooperative Learning in the Urban Classroom (ERIC document no: ED273717). Available at ERIC 

database. Accessed May 1, 2011.
Avard, M. (2009). Student-Centered Learning in an Earth Science, Preservice, Teacher-Education Course. Journal of 

College Science Teaching, 38 (6), 24-29. (ERIC document no: EJ848597). Available at ERIC database. Accessed 
May 1, 2011.

Bahçeci, D. (2009). The Effects of Portfolio Assessment on Test Anxiety, Study Habit and Attitude. Ahi Evran Uni-
versity Kırşehir Journal of Education, 10 (1), 169-182. 

Balfakih, N. M. A. (2003). The Effectiveness of Student Team-Achievement Division (STAD) for Teaching High School 
Chemistry in the United Arab Emirates. International Journal of Science Education, 25(5), 605-624.

Bıkmaz, F. (2006). Science Teaching Self-Efficacy Beliefs and Views about Effective Science Courses. Eurasian Journal 
of Educational Research, 25, 34-44. 

Bilgin, İ. (2006). The Effects of Hands-On Activities Incorporating a Cooperative Learning Approach on Eight 
Grade Students’ Science Process Skills and Attitudes toward Science. Journal of Baltic Science Education, 1 
(9), 27-37.

Büyüköztürk, Ş., Bökeoğlu, Ö. Ç., Köklü, N. (2009). Statistic for Social Science. Pegem A Academy, Turkey: Ankara.
Büyüköztürk, Ş. (2010). Data Analysis Handbook for the Social Sciences. Pegem A Academy, Turkey: Ankara. 
Greene, L. C. (1991). Science-Centered Curriculum in Elementary School. Educational Leadership, 49 (2), 42-46. 
Hänze, M., & Berger, R. (2007). Cooperative Learning, Motivational Effects, and Student Characteristics: An Ex-

perimental Study Comparing Cooperative Learning and Direct Instruction in 12th Grade Physics Classes. 
Learning and Instruction, 17 (1), 29-41.

Jalil, P. A., Abu Sbeih, M. Z., Boujettif, M., & Barakat, R. (2009). Autonomy in Science Education: A Practical Approach 
in Attitude Shifting towards Science Learning. Journal of Science Education & Technology, 18 (6), 476-486. 

effeCt of student teams-aChievement divisions teChniQue used in 
sCienCe and teChnoloGy eduCation on self-effiCaCy, test anXiety and 
aCademiC aChievement
(P. 43-54)



53

Journal of Baltic Science Education, Vol. 11, No. 1, 2012

ISSN 1648–3898

Johnson, D. W., & Johnson, R. T. (1989). Cooperative Learning: What Special Education Teachers Need To Know. 
The Pointer, 33 (2), 5-11.

Johnson, D. W., & Johnson, R. T. (1997). Making Cooperative Learning Work. Theory into Practice, 38 (2), 67-73.
Johnson, D. W., & Johnson, R. T. (2002). Learning Together and Alone: Overview and Meta-Analysis. Asia Pacific 

Journal of Education, 22 (1), 95-105.
Kelly, J. (2000). Rethinking the Elementary Science Methods Course: A Case for Content, Pedagogy, and Informal 

Science Education. International Journal of Science Education, 22 (7), 755-777.
Keyser, M. W. (2000). Active Learning and Cooperative Learning: Understanding the Difference and Using Both 

Styles Effectively. Research Strategies, 17 (1), 35-44.
Kirschner, F., Paas, F. & Kirschner, P. A. (2009). Individual and Group-Based Learning from Complex Cognitive Tasks: 

Effects on Retention and Transfer Efficiency. Computers in Human Behavior, 25 (2), 306-314.
Komiya, I., Torii, H., Fujii, Y., & Hayashizaki, N. (2008). Relationship between Students’ Interests in Science and At-

titudes towards Nuclear Power Generation. Progress in Nuclear Energy: An International Review Journal, 50 
(2-6), 719-727. DOI:10.1016/j.pnucene.2007.11.068.  

Lee, C., Ng, M., & Phang, R. (2002). Effects of Cooperative Learning on Elementary School Children in Singapore. 
Asia Pacific Journal of Education, 22 (1), 3-15.

Lee, C, K. E., Lim, T-K. & Ng, M. (1997). Affective Outcomes of Cooperative Learning in Social Studies. Asia Pacific 
Journal of Education, 17 (1), 67-75.

Liang, L. L., & Gabel, D. L. (2005). Effectiveness of a Constructivist Approach to Science Instruction for Prospective 
Elementary Teachers. International Journal of Science Education, 27 (10), 1143-116.

Mallow, J. V. (2006). Science Anxiety: Research and Action, Chapter 1. Handbook of College Science Teaching. Re-
trieved from, http://learningcenter.nsta.org/files/PB205X-1.pdf (Accessed December 10, 2010).

Turkish Ministry of National Education (2006). 7th Grade Math Syllabus and Guideline, Ministry of National Educa-
tion, Council of Education and Morality, Turkey: Ankara.

Nichols, J. D. (1996). The Effects of Cooperative Learning on Student Achievement and Motivation in a High School 
Geometry Class. Contemporary Educational Psychology, 21 (4), 467-476.

Nora, W. L. Y., & Zhang, K.C. (2010). Motives of Cheating Among Secondary Students: The Role of Self-Efficacy and 
Peer Influence. Asia Pacific Education Review, 11, 573-584.

Oludipe, D., & Awokoya, J. O. (2010). Effect of Cooperative Learning Teaching Strategy on the Reduction of Students’ 
Anxiety for Learning Chemistry. Journal of Turkish Science Education, 7 (1), 30-36.

Özan, M. B., & Yüksel, Y. (2003). Effects of the Exam Anxiety of Students on Their Learning. Research of Eastern 
Anatolia Region, 3, 64-70.

Pajares, F. (2003). Self-Efficacy Beliefs, Motivation, and Achievement in Writing: A Review of the Literature. Reading 
& Writing Quarterly, 19, 139-158.

Seijts, G. H., Latham, G. P., & Whyt, G. (2000). Effect of Self- and Group Efficacy on Group Performance in a Mixed-
Motive Situation. Human Performance, 13 (3), 279-298.

Schaffner, E., & Schiefele, U. (2007). The Effect of Experimental Manipulation of Student Motivation on the Situ-
ational Representation of Text. Learning and Instruction, 17 (6). 755-777.

Shin, N., Jonassen D. H., & Mc Gee, S. (2003). Predictors of Well-Structured and Ill-Structured Problem Solving In 
an Astronomy Simulation. Journal of Research in Science Teaching, 40 (1), 6-33.

Slavin, R. E. (1978). Using Student Team Learning. The Johns Hopkins Team Learning Project (ERIC document no: 
ED237623). Available at ERIC database. Accessed October 28, 2010.

Slavin, R. E. (1982). Cooperative Learning: Student Teams. What Research Says to the Teachers (ERIC document no: 
ED22489). Available at ERIC database. Accessed October 28, 2010.

Slavin, R. E. (1988). Student Team Learning: An Overview and Practical Guide. Second Edition (ERIC document no: 
ED295910). Available at ERIC database. Accessed October 28, 2010.

Sorgo, A., & Kocijancic, S. (2011). Presentation of Laboratory Sessions for Science Subjects in Slovenian Upper 
Secondary Schools. Journal of Baltic Science Education, 10 (2), 98-113. 

Stallworth-Clark, R., Cochran, J., & Scott, J. S. (1998). Text Anxiety and Effect of Anxiety-Reduction Training on Stu-
dents’ Performance on the Georgia Regents’ Reading Exam. (ERIC document no: ED428092). Available at ERIC 
database. Accessed February 13, 2010.

Şahin, S. (2011). An Aspect on the School Culture in Turkey and the United States. Asia Pacific Education Review, 
12. 

Tatar, N., Yıldız, E., Akpınar, E., & Ergin, Ö. (2009). A Study on Developing a Self Efficacy Scale towards Science and 
Technology. Eurasian Journal of Educational Research, 36, 263-280.

Tekin, H. (1993). Eğitimde Ölçme ve Değerlendirme. Yargı Publishing, Turkey: Ankara.
Vaughan, W. (2002). Effects of Cooperative Learning on Achievement and Attitude among Students of Color. The 

Journal of Educational Research, 95 (6), 359-364. (ERIC document no: EJ660157). Available at ERIC database. 
Accessed May 29, 2011.

Xu, J. (2005). How to Conduct a Two-Way ANOVA Using SPSS. Retrieved from, https://umdrive.memphis.edu/yxu/
public/SPSS%20ANOVA.pdf (Accessed May 6, 2011).

effeCt of student teams-aChievement divisions teChniQue used in 
sCienCe and teChnoloGy eduCation on self-effiCaCy, test anXiety and 

aCademiC aChievement
(P. 43-54)

http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236584%232000%23999829998%23223977%23FLA%23&_cdi=6584&_pubType=J&view=c&_auth=y&_acct=C000041618&_version=1&_urlVersion=0&_userid=1390915&md5=85ddb5406d5caabd81a02c5edee1c2ed
http://www.sciencedirect.com/science/journal/07475632
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235979%232009%23999749997%23891071%23FLA%23&_cdi=5979&_pubType=J&view=c&_auth=y&_acct=C000041618&_version=1&_urlVersion=0&_userid=1390915&md5=f4dce19b008108edba790150b59eb205
http://dx.doi.org/10.1016/j.pnucene.2007.11.068
http://learningcenter.nsta.org/files/PB205X-1.pdf
http://www.sciencedirect.com/science/journal/0361476X
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236753%231996%23999789995%23306607%23FLT%23&_cdi=6753&_pubType=J&view=c&_auth=y&_acct=C000041618&_version=1&_urlVersion=0&_userid=1390915&md5=2c80b54401ad52fbd3762fc945a8251f
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236021%232007%23999829993%23675297%23FLA%23&_cdi=6021&_pubType=J&view=c&_auth=y&_acct=C000041618&_version=1&_urlVersion=0&_userid=1390915&md5=e93d7812fefb877b63d1bddcd8cb0068
http://web.ebscohost.com/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bJPt6u2UK6k63nn5Kx95uXxjL6trUq2pbBIr6eeUbiptFKurp5Zy5zyit%2fk8Xnh6ueH7N%2fiVauntUqxrbVJtq2wPurX7H%2b76vA%2b4ti7ffDf4T7y1%2bVVv8Skeeyzw1yyqLZIt6ikfu3o63nys%2bSN6uLyffbq&hid=25
http://web.ebscohost.com/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bJPt6u2UK6k63nn5Kx95uXxjL6trUq2pbBIr6eeUbiptFKurp5Zy5zyit%2fk8Xnh6ueH7N%2fiVauntUqxrbVJtq2wPurX7H%2b76vA%2b4ti7ffDf4T7y1%2bVVv8Skeeyzw1yyqLZIt6ikfu3o63nys%2bSN6uLyffbq&hid=25
https://umdrive.memphis.edu/yxu/public/SPSS ANOVA.pdf
https://umdrive.memphis.edu/yxu/public/SPSS ANOVA.pdf


54

Journal of Baltic Science Education, Vol. 11, No. 1, 2012

ISSN 1648–3898

Yamarik, S. (2010). Does Cooperative Learning Improve Student Learning Outcomes? The Journal of Economic 
Education, 38 (3), 259-277.

Yoder, J. D., & Hochevar, C. M. (2005). Encouraging Active Learning Can Improve Students’ Performance on Exami-
nations. Teaching of Psychology, 32 (2), 91-95.

Received: November 17, 2011 Accepted: February 12, 2012

Tuna Gencosman Lecturer, Department of Primary Education, Faculty of Education, 
Akdeniz University, Antalya, Turkey
E-mail: tunagencosman@gmail.com 
Website: http://www.akdeniz.edu.tr/ 

Mustafa Doğru Dr., Associate Professor, Department of Primary Education, 
Faculty of Education, Akdeniz University, Antalya, Turkey.
Website: http://egitim.akdeniz.edu.tr/tr.i208.yrd-doc-dr-mustafa-
dogru 

effeCt of student teams-aChievement divisions teChniQue used in 
sCienCe and teChnoloGy eduCation on self-effiCaCy, test anXiety and 
aCademiC aChievement
(P. 43-54)

mailto:tunagencosman@gmail.com
http://egitim.akdeniz.edu.tr/tr.i208.yrd-doc-dr-mustafa-dogru
http://egitim.akdeniz.edu.tr/tr.i208.yrd-doc-dr-mustafa-dogru



