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Abstract

The aim of this study is to compare the effects of using different teaching methods in "Cell and
Division" and "Force and Energy" units on students' engagement in the lesson and scientific process
skills. In each of the five randomly selected groups, the lessons were taught with Multiple Intelligence,
Problem Based Learning, Peer Instruction, Combined and the method proposed by MONE (2017). In
the research, quasi-experimental method, one of the quantitative research approaches, was used. The
sample of the study consists of 185 seventh grade students studying in two secondary schools in
Yakutiye district of Erzurum province. As a data collection tool in the research; Student Engagement
Scale and Scientific Process Skills Test were used. As a result of the analysis, statistical difference was
determined in the engagement levels and scientific process skills of students studying in different
groups. In terms of the variable of engagement to the lesson, a significant difference was statistically
determined in favor of the groups in which Peer Instruction and Combined Method were used. Also in
this study in terms of scientific process skills, a statistically significant difference was found in favor
of Problem Based Learning and Combined Method groups.
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INTRODUCTION

Today, the development of technology at a dizzying pace has increased the importance of
science (Grunberg & Grunberg, 2011). In this respect, many countries attach special importance to
science teaching in order to be a leader in technology or to maintain their superiority (Ayas, 1995;
Elgicek, 2016; Unal, 2003). There are many reasons for this situation. These; The first is the
continuous development, change and expansion of information as a result of developments in science
and technology. Accordingly, the scope of science has reached a wide range and diversity (Giacomelli
& Giacomelli, 2005). Second, some science subjects include abstract spaces that we can only feel with
our intuition. The third is the discovery of new disciplines that human beings were not aware of, and
the interpretation of the universe from a new perspective (Giilsegen, 2002; Tascan & Unal, 2015).
Fourthly, people make judgments about a subject by blending their own opinions with the beliefs and
opinions of the society they live in while learning. Accordingly, human beings can sometimes interpret
natural phenomenons correctly and sometimes incorrectly. This situation appears as misconceptions in
educational literature (Bozdogan, 2009; Halim et al., 2018; Selvi & Yildiz, 2009). Fifth, every person
has many innate abilities. This causes them not to perceive and learn every topic in the same way. This
situation makes it compulsory for people to receive education in the areas they love, care about, learn
easily, be successful and be talented (Ayverdi & Aydin, 2020).

Considering all these reasons, it is concluded that it is both impossible and unnecessary for a
person to learn everything. This situation make it necessary to change the understanding of education.
Since we can't teach everything, the shortest and rational way is to teach people how to learn (Cakir &
Sarikaya, 2018). Constructivist approach comes to the fore in this regard. This approach is to shape the
new information that the individual has learned with the knowledge and experiences in his own
cognition. In this context, in the constructivist approach, the student will be active and at the center of
learning activities in the learning process (Alavi & Dufner, 2005). In this approach, the teacher is the
guide who actively manages the learning activities of his students. In other words, from a teacher-
centered approach to a student-centered education approach has switched. On the other hand, this
situation forces students to learn better. Because, they learn not only scientific concepts but also their
relationships. Realization of these conditions causes students to participate actively in class activities
(Erbas & Demirer, 2019).

On the other hand, in the subjects that students have difficulty in understanding, their interest
and engagement in the lesson decreases. Active learning methods should be used to prevent this
situation (Tiirkben, 2015). Thanks to active learning methods, students who assume their own learning
responsibilities can perform high level learning by participating actively in class activities (Bonwell &
Eison 1991; Keyser, 2000). In this regard, students with a high level of engagement will be purpose-
oriented, constructive and active, in constant communication with their social and physical
environment during their teaching activities.

The engagement of students in the lesson basically includes four dimensions. These are
behavioral, emotional, cognitive and agentic engagement. Behavioral engagement is related to the
observable features of the students in the lesson. In addition to, students’ behaviors such as answering
the questions posed to them, asking questions, complying with the rules, participating in activities are
associated with this engagement dimension (Fredericks et al., 2004). Emotional involvement is related
to the student’s feelings. Fears, anxiety, love and desire of the students are related to this engagement.
(Fredericks, Blumenfeld & Paris, 2004; Reeve & Tseng, 2011). Cognitive involvement is associated
with the student's uses mental processes in accordance with the objectives of the lesson. It is about this
engagement dimension that students solve problems, create original strategies and make plans.
(Young, 2007). Agentic engagement is reinforcement activities that the student performs during the
teaching activities (Reeve & Tseng, 2011). Students' expressing their own opinions on the subject,
having a positive contributions to the lesson is an example of this engagement (Reeve, 2012; 2013).
Considering that the above mentioned engagement types have a positive relationship with each other,
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it can be said that the possible increase in one type of engagement increases the other types of
engagement (Hidiroglu, 2014; Li & Lerner, 2013; K, 2016; Reeve, 2013; Reeve & Tseng, 2011).

On the other hand, students can learn the main reasons underlying the events instead of
learning the subjects by memorizing many formulas and numbers. In such a case, they can apply their
knowledge to other events and situations. In this respect, instead of memorizing formulas and
solutions, they learn where they come from and how they can be transformed. In this way, they can
see the interconnections between events and apply a knowledge to different situations. Thus, they do
not have to grapple with a pile of information to memorize (Aldemir & Kermani; Biiyiikcengiz, 2017,
Celep & Bacanak, 2013; Yenice, 2019). This will also contribute the development of students'
research skills scientifically to. In this respect, the methods and technical knowledge of their related to
research process of students with improved research skills will improve. As a result, scientific process
skills, which have an important place in education today, will be gained to students (Deveci, 2018;
Yurt, 2013). Scientific process skills basic and high level skills as are divided into two. Students with
basic skills; while having the skills of observation, classification, establishing space-time relationship,
making predictions and inferences; Students who have high level skills can analyze the events they
encounter to the finest detail and make scientifically logical synthesis using skills such as problem
determination, hypothesis, determining variables, controlling, designing an experiment and
interpreting data (Aydogdu, 2014).

On the other hand, countries compete with each other in the field of education in order to
maintain their development and to train better qualified personnel. Therefore, the general trend in
worldwide, we have see that focuses on the skills to use the information. One of the best examples of
this is the PISA exam, a worldwide educational project of the “Economic Cooperation and
Development Organization” (OECD). This exam has been held in three-year periods since 2000 and
aims to measure the science and mathematics literacy and reading skills of students in the age group of
15 (OECD, 2014). Another example is the TIMSS exam, an international educational achievement
assessment project. This exam measures knowledge and skills of mathematics and science 4th and 8th
grade students. In this respect, the quality of the education systems of the countries is determined with
this exam held every 4 years (OECD, 2016). The PIRLS exam is a Development Project in
International Reading Skills. It is applied to 10-year-old students every five years. In these exams are
also applied questionnaires about students' motivations, opinions about themselves, learning styles,
school environments and their families (TIMSS & PIRLS International Study Centre, 2016). In short,
if we want to improve the quality of our education system, the training methods we apply should teach
many gains that we have mentioned and not mentioned above.

Considering all these variables, the necessity of developing students in many ways emerges. In
this respect, it is important to raise individuals who actively participate in teaching activities and who
have acquired scientific process skills. Considering this stated importance, the purpose of this study is
to examine the effects of using different teaching methods on students' class engagement and scientific
process skills.

DATA and METHOD

In the study, quasi-expertimental design from quantitative research approaches was used.
McMillan and Schumacher (2006) stated that quasi-experimental research design should be used in
studies where the effects of more than one teaching method on various factors were examined. In this
study, four application groups in which lessons based on Multiple Intelligence, Problem Based
Learning, Peer Teaching and the Combined Method were taught, and a comparison group in which
lessons were taught according to the teaching method proposed by the Ministry of National Education
(MONE) in 2017. Also, in the study, the nonequational control group design, which is one of the
quasi-experimental research model, was used.
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In application groups, the lessons were taught by the researcher. The researcher constantly
attended the classes in the comparison group. In addition, the researcher was followed by one observer
while he was teaching his lessons. It was ensured that it was equidistant to the groups and that the
activities were carried out completely. In addition, intermediate tests were applied by the teacher in the
process and students were informed about their development.

Sample

The sample of this research consists of 185 seventh grade students who were studying in two
secondary schools in the Yakutiye district of Erzurum. In the study carried out within a 10-week
period, the application groups consisted of 153 students (MIG n = 36, PIG n = 41, PBLG n = 37 and
CYG n = 39), and the comparison group consisted of 32 students.

Working Groups and Methods

In the teaching of topics and concepts related to Cell and Division and Force and Energy units;

Lessons were taught according to Multiple Intelligence Theory in MIG.

In this group, heterogeneous groups were created by considering the intelligence types of
students.

Students with different intelligence types come together to provide opinions on the tasks
they will undertake in projects.

After the tasks were distributed among the students, the courses were divided into 10-
minute sections.

It was briefly taught subjects by the teacher according to the intelligence types of the
students (presentations, instruments, drama, writing compaosition, group discussions etc.).

Three weekly course hours students developed materials according to their intelligence
types. Later, students presented their products to other friends in the classroom.

Finally, the reports prepared by the students in the groups were presented to the teacher.

These applications were repeated throughout the process.

Problem-Based Learning Method was used in teaching the subjects and concepts of related
units in PBL.

In this group, students have divided into groups of five and four people heterogeneous in
terms of their success.

Then, the students were presented with problem scenarios by the teacher.

The students provided solutions suitable for the problems by using scientific process steps.
The students discussed the solution suggestions for the problems with their group friends.
Then, until the next lesson, the students conducted resource research.

In the next lesson, the students solved the problem by making a group discussion and made
a presentation to the class.
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Finally, the reports prepared by the students in the groups were presented to the teacher.

These applications were repeated throughout the process.

In another group, PIG, the lessons were taught by considering the Peer Instruction Method.

In this group, students were given reading assignments. The purpose of this assignment is
to ensure that they are familiar with the subject.

Lessons was divided into sections by the teacher. In the first 15 minutes, the teacher
explained the concepts related to the subject.

Then, the concept questions were asked to the students through the smart board in the
lesson.

o Initially, the students gave their individual answers to the concepts questions by
thinking themselves.

o When the correct answer rate of the question is too high, the other conceptual question
is reflected on the smart board.

o If 30-70% of the students answered correctly, they were asked to give repeat their
answers after having group discussions.

o If less than 30% of the students give the correct answer, the teacher teaches the
subject again.

These applications were repeated throughout the process.

In CYG, the Combined Method was used in the teaching of the concepts related to the units.

Multiple Intelligence, Problem Based Learning and Peer Instruction Methods were used in
combining methods.

In the lessons taught according to this method, heterogeneous groups have been formed by
taking into account the students' lesson success and intelligence types.

In this group, the students prepared for the lessons through reading assignments before the
lesson.

In the first lesson, students read and answered the questions in problem scenarios
(Applications in PBL were carried out in this group respectively).

During the other lesson hours, concept questions were asked by the teacher and group
discussions were held. These practices have continued in the next lesson (Applications in
PIG) were carried out in this group respectively.

In the last lesson of the week, students developed products based on their intelligence.

These applications were repeated throughout the process.

In CG, Lessons were taught according to the methods in MONE (2017) curriculum.

The teacher have started the lesson by preparing models related to subject.
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e After the teacher explained the subject on the models, students were divided into groups
and played a question and answer game under the guidance of the teacher.

¢ In the process, the concepts related to the subject were embodied through simulation.
¢ In the next lessons, the students came to the lesson by preparing a presentation.

o After five randomly selected students making their presentations, discussed with their
friends on topics and concepts.

e These applications were repeated throughout the process.
Process

One year before the study, it was decided by randomly selected which method to apply in
which class. In the previous semester, the lessons were taught according to the specified methods so
that students are familiar with the methods. In this way, it have been ensured that each working group
is familiar with the methods. In the next semester, a pilot study was started three weeks before the
main study with a different group of students than the groups where the main study would be applied.
The possibility that the MoNE could change the curriculum made it necessary to conduct the pilot
study in the specified period. Conducting the pilot study shortly before the main study have helped the
researcher to identify and solve the problems immediately that may be encountered. In this process,
the reliability and validity levels of the scales and materials to be used in the main study were
determined. In addition, in the main study, the problem scenarios to be presented to the students and
the sections that were not understood on the concept questions were determined and the necessary
corrections were made in a short time. Pretests were applied to student groups one week before the
main study. In the main study, the practices continued during the nine weeks. In the tenth week, the
study was ended by applying posttests to the students.

Data Collection Tools
Student Engagement Scale

The scale, developed by Reeve and Tseng (2011) in order to determine the level of student
engagement, was adapted to Turkish through the study of Hidiroglu (2014). The Student Engagement
Scale (SES), consisting of 22 items in a 4-point Likert structure, measures four sub-dimensions. In
scale; emotional engagement with four items, cognitive engagement with eight items, behavioral
engagement with five items and agentic engagement with five items was measured. The cronbach
alpha coefficient of the adapted scale was reported by the researchers as .82. In this study, it was
calculated as .84 for behavioral engagement dimension, .86 for cognitive engagement dimension, .82
for emotional engagement dimension, .85 for agentic engagement dimension, and internal consistency
coefficient for the entire scale was .93. In addition, it was found that the scale scores of the students in
the upper and lower 27% slice were statistically significant (p <.05). These findings are an indication
that the scale is reliable and valid.

Scientific Process Skills Scale

The Scientific Process Skills Scale (SPSS), developed by Aydogdu, Tatar, Yildiz and Buldur
(2012), consists of a total of 27 multiple choice items prepared to measure basic and high level skills.
While the number of items that measure the basic skills dimension (observation, classification,
measurement, recording data, establishing number and space relationship, estimating, inferring,
communicating and using numbers) is nine, the number of items that measure upper level skills
(hypothesis, interpreting data, experimenting, modeling, functional definition and controlling
variables) is eighteen. The cronbach alpha coefficient of the scale was reported by the researchers as
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.84. In this study, it was determined that the reliability coefficient was .81 and the test scores of the
students in the upper and lower 27% slices were statistically significant (p <.05). These findings are an
indication that the scale is reliable and valid.

FINDINGS

Normality tests were applied to determine whether the data had a normal distribution before
inferential statistics were made in the study. In order to decide the data whether the data have normally
distribution or not, skewness and kurtosis values should between +/- 2 values, the sig value in the test
of normality table greater than .05 (In large samples p value may be lower than .05), the data in the
histogram graph should be close to the normal distribution, and finally the values in the detrended
normality curve should not form meaningful shapes on the zero line (Palant, 2016). In this study, it
was determined that the data obtained from Scientific Process Skills Scale (SPSS) had a normal
distribution, but the data obtained from the Student Engagement Scale (SES) was not distributed
normally. For this reason, while in the inferential statistics section, parametric tests were used in the
analysis of data related to SPSS, while non-parametric tests were used in the analysis of data related to
SES.

Findings Related to the Equivalence of Groups
Pre-Application

Before starting the study, preliminary tests related to student engagement and scientific
process skills were carried out to determine whether the scientific process skill and student
engagement levels of different groups were statistically different from each other. Since there are five
different groups in the study, one-way analysis of variance was performed to determine whether the
students in the groups were equivalent in terms of scientific process skills before the study. Findings
from variance analysis are presented in Table 1.

Table 1 One Way ANOVA Analysis Regarding the Total Scores of the Groups Before
Application.

Variable Source of variance Sum of Squares  df Mean square F p
Scientific Process  Between groups 186.66 4 46.66 2.3 .55
Skills Within groups 3562.56 180 19.79

When the values in Table 1 are examined, it is seen that the scientific process skill levels of
the students in the groups where the lessons will be taught according to different teaching methods are
similar to each other before starting the application (p> .05).

Kruskal-Wallis H test was performed to determine whether the groups differed in terms of
student engagement before the application (See, Table 2).

Table 2 Kruskal-Wallis H Table Regarding the Total Student Engagement Scores of the Groups
Before Implementation

Groups f Mean Rank Sd Chi-Square p
MIG 36 94,14
PBLG 37 93,43
Student PIG a1 99.28 4 2.67 0.61
Engagement oYG 29 8129
CG 32 97,44
Total 185
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When the values obtained from the Kruskal-Wallis test are analyzed, it can be said that the
engagement of students in the classes was similar to each other before the application (p> .05).

Inferential Statistics

After the application, dependent groups t test was performed to determine how the groups
changed in terms of scientific process skills (see, Table 3).

Table 3 Pretest-Posttest Results in Terms of Scientific Process Skills of Students in Different
Groups

Groups Pre-test Post- Mean SD SE t p
test Difference
i MIG 9.94 11.17 -1.22 5.04 0.84 -1.45 15
g PBLG 11.59 16.38 -4.78 4.87 0.80 -5.97 .00
C,l/') PIG 11.54 12.56 -1.02 3.41 0.53 -1.92 .06
(g n CYG 9.90 15.75 -5.78 4.88 0.81 -7.11 .00
g% CG 12.53 11.78 0.75 4.42 0.78 0.96 .34

When Table 3 is analyzed, it is seen that there is an increase in the scientific process skills
total scores of the students in the other groups except the students in the comparison group. However,
among these increases, only the increase in the scores of PBLG and CYG students is statistically
significant. These findings show that the lessons taught according to the Problem Based Learning
Method and the Combined Method contribute to students' scientific process skills.

According to different groups to determine how students' engagement levels changed was
conducted The Wilcoxon test. The values calculated as a result of the analyzes are presented in Table
4.

Table 4 Wilcoxon Test in which Groups are Examined in Terms of Student Engagement Total
Score

Groups Post test- Pre test N Mean Ranks Sum of Ranks z p

MIG Negative rank 15 19.53 293.00 -0.36 .72
Pozitive rank 20 16.74 337.00
Equal rank 1

PBLG Negative rank 18 18.19 327.50 -0.86 .93
Pozitive rank 18 18.81 338.50
Equal rank 1

PIG Negative rank 13 17.92 233.00 -2.56 .01
Pozitive rank 28 22.43 628.00
Equal rank

CYG Negative rank 5 15.90 79.50 -4.33 .00
Pozitive rank 34 20.60 700.50
Equal rank 0

CG Negative rank 19 17.89 340.00 -1.42 .15
Pozitive rank 13 14.46 188.00
Equal rank 0

When the values in Table 4 are analyzed, it is seen that only the students in the PIG and CYG
among the students studying in different groups made a statistically significant difference. The level of
student engagement in other groups has not changed. This is an indication that Peer Instruction and the
Combined Method are more beneficial for student engagement.
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In terms of SES total scores, Kruskal Wallis H test was performed to determine whether
posttest scores differ among groups. The data obtained from the analysis are presented in Table 5.

Table 5 Comparing SES Scores of Students in Different Groups: Kruskal Wallis H Test Results

Groups f Mean Rank Sd Chi-Square p
MIG 36 79.28
PBLG 37 80.32

Student PIG 41 109.04

Engagement CYG 39 128.06 4 37.17 .00
CG 32 59.81
Total 185

When Table 5 is analyzed, it is seen that there is a significant difference between the groups in
terms of students' engagement levels. In order to determine between which groups this difference is,
post hoc of k samples test was done (see, Table 6).

Table 6 Comparison of Classroom Engagement Posttest Scores of Students in Different Groups

Groups Groups Test statistics SEE p
MIG PBLG -1.05 12.53 93
PIG -29.76" 12.22 01
CYG -48.79" 12.37 ,00
CG -19.46 13.00 13
PBLG MIG 1.05 13.00 13
PIG -28.71" 12.14 .02
CYG -47.74" 12.28 .00
CG -20.51 12.92 A1
PIG MIG 29.76 12.22 01
PBLG 28.71" 12.14 .02
CYG -19.03 11.97 A1
CG 49.22" 12.62 .00
CYG MIG 48.797 12.37 ,00
PBLG 47.74" 12.28 .00
PIG 19.03 11.97 A1
CG 68.25" 12.77 ,00
CG MIG 19.46 13.00 13
PBLG 20.51 12.92 A1
PIG -49.22" 12.62 .00
CYG -68.25" 12.77 ,00
*p<.05

When Table 6 is analyzed, it is seen that there is a significant difference in favor of PIG and
CYG in terms of students' engagement levels. These values show that teaching subjects and concepts
according to the Peer Instruction Method has a positive effect on students' engagement. So the level of
engagement of students, who had discussions on concept questions with peer groups and who had to
answer the questions posed to them, was positively affected. On the other hand, the use of the
activities used in the Peer Teaching Method in the Combined Method also making a positive effect on
the level of engagement of CYG students.

In groups where lessons are taught according to different teaching methods, one-way ANOVA

test was performed over the total scores of SPSS post-test in order to determine how students'
scientific process skills changed. Values obtained from ANOVA test are as in Table 7.
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Table 7 Comparison of Posttest Scientific Process Skills of Students in Different Groups: One
Way Anova Test Results.

Variable Source of variance Sum of Squares df Mean square F p
Scientific Process Between groups 814.93 4 203.73 8.72 .00
Skills Within groups 4134.02 177 23.36

*p<.05

When the values in Table 7 are analyzed, it can be seen that the post-test SPSS total scores of
students in different groups differ statistically. The Bonferroni test, which is preferred in the equality
of variances, was used to determine which groups this difference is between. Values obtained from
Bonferroni test are as in Table 8.

Tablo 8 Comparison of Students in Different Groups in Terms of Scientific Process Skills Post-
Test Scores.

Groups Groups Mean Difference S.E p
MIG PBLG -5.217 1.13 .00
PIG -1.39 1.10 .99
CYG -458" 1.14 .00
CG 61 1.17 .99
PBLG MIG 5.217 1.13 .00
PIG 3.82" 1.10 .01
CYG 63 1.13 .99
CG 460 1.17 .00
PIG MIG 1.39 1.10 .99
PBLG -3.82" 1.10 .01
CYG -3.19° 1.10 .04
CG 78 1.14 .99
CYG MIG 458" 1.14 .00
PBLG -.63 1.13 .99
PIG 3.19" 1.10 .04
CG 3.97" 1.17 .01
CG MIG 61 1.17 .99
PBLG -4.60 1.17 .00
PIG -78 1.14 .99
CYG -3.97" 1.17 01
*p<.05

When the values obtained from the Bonferroni test are analyzed, it is seen that the groups that
the lessons are taught according to the Problem Based Learning and the Combined Method are more
successful than the other groups (p <.05). These values are an indication that the processing of lessons
according to Problem Based Learning and the Combined Method contributes to students' scientific
process skills.

DISCUSSION AND CONCLUSION

In today's work environments, it is not enough for an engineer, teacher or doctor to know only
his own field. These people need the support of their colleagues, students and other professional
groups. This situation requires individuals to have a high level of social and academic skills. Given
that robots will do ordinary jobs in a world where computer and information technologies are
constantly developing, people need to be more qualified and have high-level skills. For this reason,
individuals are expected to participate actively in the academic process and to be able to produce
suitable solutions to the problems they may encounter.

95



International Journal of Progressive Education, Volume 17 Number 3, 2021
©2021 INASED

On the other hand, in order to create the desired human profile, modern methods should be
used in the education-training process. When the effects of the methods on the specified variables are
discussed, respectively; Peer Instruction Method is a method in which students interact constantly with
each other, increasing their level of interest and engagement in the lesson (Fagen, Crouch & Mazur,
2002; James, 2006). In the method, students' do their reading homework, discussion of the concept
questions individually and in a group affects students' engagement in the lesson positively (Crouch &
Mazur, 2001; Mazur, 1997). In this study, it was determined that students' engagement levels differ in
terms of the methods used (see, Table 2,4,5). Especially in groups where the lessons are taught
according to the Combined Method and Peer Instruction Method, the meaningful increase in students'
engagement levels supports many studies in the literatiire (Green, 2003; James, 2006; Mazur, 1997,
Nicole & Boyle, 2003; Sumangala & Stephen, 2000). The fact that the other groups lag behind CYG
and PIG in terms of the engagement variable shows the importance of the activities in the Peer
Instruction Method. The main reason for the successful of the Peer Teaching and the Combined
Method in terms of the engagement variable is the assignment of reading assignments, the use of
conceptual questions and student discussions. This result supports the studies in the related literature.
Because the studies in the literature emphasize that teaching practices in Peer Instruction Method has a
positive effect on students' behavioral, emotional and cognitive engagement (Akkurt, 2010; Fagen,
Crouch & Mazur, 2002; Kalem & Fer, 2003).

It is another result of this study that problem based learning applications have a positive effect
on scientific process skills. In this teaching method, the students' generating ideas about the solution of
the problems by using the scientific process steps contribute to the development of students' scientific
process skills (Ac¢ikyildiz, 2004; Tavukcu, 2006). In this study, the positive effect of Problem Based
Learning and Combined Method on scientific process skills was determined (see, Table 1,3,7,8).
While Problem Based Learning and Combined Method groups were similar in terms of scientific
process skills, students in other groups lagged behind PBLG and CG in terms of this variable. This
situation proves the positive effect of Problem Based Learning and Combined Method on students'
scientific process skills. Students' searching for solutions to problem situations by using scientific
process steps have improves their scientific process skills. The use of problem-based learning
activities in the group where lessons are taught according to the Combined Method has led to the
improve of scientific process skills of students studying at CYG. Similar to this study, many studies
stating that Problem Based Learning activities have a positive effect on students' scientific process
skills are available in the literatiire (Aydogdu, 2012; Bayrak, 2007; Giirses, Acikyildiz, Dogar &
Sozbilir, 2007; Karadz, 2008; Keil, Haney & Zoffel, 2009; Tatar & Oktay, 2011; Tavukgu, 2006).

As a result, rational combining of different teaching methods such as Multiple Intelligence,
Peer Instruction, Problem Based Learning completes the shortcomings of each method. Thus, in the
combined method, the strengths of each method are used. The findings of this study support the stated
statements.

Investigating only the effect of methods on student engagement and scientific process skills is
the weakness of this study. Because in this study, no special efforts were made to provide students
with lesson engagement and scientific process skills. If it is desired to contribute to the teaching of
lesson engagement and scientific process skills at a high level, additional activities can be given both
inside and outside the classroom at CYG. Thus, success in teaching these two variables can be
maximized.

Suggestions
¢ In line with this study, some suggestions were made for the future studies. These;

e Combined methods should be preferred in order to benefit from the positive outcomes of
more than one method instead of the lessons being taught by adhering to one method.
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e While combining the methods, the structure of the course and the subject should be taken
into consideration.

REFERENCES

Acikyildiz, M. (2004). Probleme dayali 6grenmenin fizikokimya laboratuart deneylerinde etkililiginin
incelenmesi [Investigation of effectiveness of problem-based learning at physical chemistry
laboratory experiments]. Yaymlanmams Yiiksek Lisans Tezi, Atatiirk Universitesi Fen
Bilimleri Enstitiisii, Erzurum.

Akkurt N. D. (2010). Aktif 6grenme tekniklerin lise 1. simif 6grencilerinin 6grenme basarilarina ve
cevreye yonelik tutumlarina etkisi [The effect of active learning technige on the academic
achievement and the behavior environment of the first grade of intermediate students]. Milli
Egitim Dergisi, 185, 138-147.

Alavi, M., & Dufner, D. (2005) “Technology-mediated collaborative learning: A research
perspective.” In Learning Together Online: Research on Asynchronous Learning Networks,
S. R. Hiltz and R. Goldman (eds.), Laurence Erlbaum Associates, Mahwah, NJ.

Aldemir, J., & Kermani, H. (2017). Integrated STEM curriculum: improving educational outcomes for
head start children. Early Child Development and Care, 187(11), 1694-1706.
https://doi.org/10.1080/03004430.2016.1185102

Arslan, A. G., & Tertemiz N. (2004) Ilkogretimde bilimsel siire¢ becerilerinin gelistirilmesi
[Developing scientific process skills in primary schools]. Tiirk Egitim Bilimleri Dergisi, 2(4),
479-492.

Atik, S. (2010). flkégretim fen ve teknoloji dersinde, ¢oklu zeka kuramina dayali Ggretimin,
ogrencilerin derse yonelik tutumlarina ve simif i¢i etkinliklere katiim algisina etkisi [The
effect of the theory of multiple intelligence based teaching to the attitudes towards course
and the perception of participation in classroom activities of students in science and
technology course in primary school]. Yayimlanmamis Yiksek Lisans Tezi, Mugla
Universitesi Sosyal Bilimler Enstitiisii, Mugla.

Ayas, A. (1995) Fen Bilimlerinde Program Gelistirme ve Uygulama Teknikleri Uzerine Bir Calisma:
Iki Cagdas Yaklasimin Degerlendirilmesi [A study on program development and application
techniques in science: Evaluation of two contemporary approaches]. Hacettepe Universitesi
Egitim Fakiiltesi Dergisi, 11, 149-155.

Aydogdu, C. (2012). Elektroliz ve pil konulariin 6gretiminde probleme dayali 6grenme yaklagiminin
etkisi [The effect of problem based learning strategy in electrolysis and battery subject
teaching]. Hacettepe University Journal of Education, 42, 48-59.

Aydogdu, B. (2014). “Bilimsel siire¢ becerileri” [Scientific Process Skills] (Ed. Sengiil S. Anagiin, Nil
Duban) Fen bilimleri 6gretimi [Science education]. Ankara: An1 Yayincilik.

Aydogdu, B., Tatar, N., Yildiz, E., & Buldur, S. (2012). Hkégretim Ogrencilerine yonelik bilimsel
stire¢ becerileri 6lgeginin gelistirilmesi [The science process skills scale development for
elementary school students]. Kuramsal Egitimbilim Dergisi, 5(3), 292-311.

Ayverdi, L., & Oz Aydm, S. (2020). STEM in the education of gifted and talented students. Science,
Education, Art and Technology Journal (SEAT Journal), 4(1), 13-22.

97



International Journal of Progressive Education, Volume 17 Number 3, 2021
©2021 INASED

Babacan, T., & Dilci, T. (2012). Coklu zeka 6lgegi’nin Tiirk¢eye uyarlama ¢alismalar1 [Adaptation of
multiple intelligence survey in to turkish]. e-Journal of New World Sciences Academy, 7(3),
969-982.

Bayrak, R. (2007). Probleme dayali 6grenme yaklasimi ile katilar konusunun ogretimi [Teaching
solids by problem based learning]. Yayinlanmamis Doktora Tezi, Atatiirk Universitesi Fen
Bilimleri Enstitiisii, Erzurum.

Bonwell, C. C. & Eison, J. A. (1991). Active learning: Creating excitement in the classroom ( 1st ed.)
Washington: The GeorgeWashington University

Biiyiikcengiz, M. (2017). Dijital oykiileme metodunun ortaokul ogrencilerinin fen bilimleri dersi
akademik basari, bilimsel siire¢ becerileri ve derse yonelik tutumlarina etkisi [The effect of
digital storytelling method on elementary school students ‘academic successes, scientific
process skills, and attitudes towards the course in the context of science course]. Yiiksek
Lisans Tezi. Akdeniz Universitesi Egitim Bilimleri Enstitiisii, Antalya.

Celep, A., & Bacanak, A. (2013). Perceptions of teachers who are attending on their master’s degree
regarding the science process skills and their attainment. Journal of Turkish Science
Education, 10(1), 56-78.

Coates, H. (2007). A model of online and general campus-based student engagement. Assessment &
Evaluation in Higher Education, 32(2), 121-141. doi:
https://doi.org/10.1080/02602930600801878

Crouch, C. H., & Mazur, E. (2001). Peer instruction: Ten years of experience and results. American
Journal Of Physics.

Cakir, N. K., & Sarikaya, M. (2018). Fen bilgisi 6gretmen adaylarinin bilimsel siire¢ becerilerinin
degerlendirilmesi [Evaluation of scince process skills of pre-service science teachers].
Turkish Studies, 13(4), 859-884. https://doi.org/10.7827/TurkishStudies.12823

Demir, M. (2007). Sumif 6gretmeni adaylarmin bilimsel stire¢ becerileriyle ilgili yeterliklerini etkileyen
faktorlerin belirlenmesi [The factors affecting the pre-service primary teachers'adequacies
on science process skills]. Yayimlanmamis Doktora Tezi, Gazi Universitesi, Egitim Bilimleri
Enstitiisii, Ankara.

Deveci, 1. (2018). Ortaokul Ogrencilerinin Fen Tabanli Girigsimcilik Egilimlerinin Incelenmesi
[Investigation of science-based entrepreneurial tendencies of middle school students].
Journal of Science, Mathematics, Entrepreneurship and Technology Education, 1(1), 19-47.

Elgicek, Z. (2016). Ogretmenlerin mesleki gelisimine iliskin bir model gelistirme ¢alismast [A model
development research related to teachers’ professional development]. Doktora Tezi,
Gaziantep Universitesi Egitim Bilimleri Enstitiisii, Gaziantep.

Erbas, C., & Demirer, V. (2019). The effects of augmented reality on students' academic achievement
and motivation in a biology course. Journal of Computer Assisted Learning, 35(3), 450-458.
https://doi.org/10.1111/jcal.12350

Eristi, B. (1998). Universite oOgrencilerinin Ogretme-6Srenme  faaliyetlerine katilim  durumlar:

[Involvement of university students in the teaching-learning process]. Yayimlanmamis
Yiiksek Lisans Tezi, Anadolu Universitesi Sosyal Bilimler Enstitiisii, Eskisehir.

98



International Journal of Progressive Education, Volume 17 Number 3, 2021
© 2021 INASED

Ersoy, Y. (2013). Fen ve teknoloji dgretim programindaki yenilikler-1: degisikligin gerekcesi ve
bilesenlerin ¢ercevesi [Innovations in science and technology curriculum-1: rationale for
change and framework of components]. 1-20. [Online]: http://www.f2e2-ogretmen.com/
dagarcigimiz/f2e2-32.pdf

Fagen, A. P., Crouch, C. H., & Mazur, E. (2002). Peer instruction: Results from a range of classrooms.
The Physics Teacher, 40(4), 206-2009.

Fredricks, J. A., Blumenfeld, P. C. ve Paris, A. H. (2004). School engagement: Potential of the
concept, state of the evidence. Review of Educational Research, 74(1), 59-1009.

Giacomelli, G., & Giacomelli, R. (2005). Science, technology and society. Non-Accelerator
Astroparticle Physics, 277-284, https://doi.org/10.1142/9789812701893_0020

Green, P. J. (2003). Peer instruction for astronomy. Upper Saddle River, NJ: Pearson Education.

Grunberg, T., & Grunberg, D. (2011). Bilim Felsefesi [Philosophy of Science]. I. Tasdelen (Ed.).
Bilimsel Aciklama [Scientific Explanation] (pp. 52-84), 1. Baski, Eskisehir: Anadolu
Universitesi Yayin.

Giilsegen, S. (2002, September). Bilgi teknolojisinin astronomi arastirmalarina ve egitim 6gretimine
etkileri [The effects of information technology on astronomy research and education]. V.
Ulusal Fen Bilimleri ve Matematik Egitimi Kongresinde sunuldu, Ankara.

Giirses, A., Ac¢ikyildiz, M., Dogar, C., & Sozbilir, M. (2007). An investigation into the effectiveness
of problem-based learning in a physical chemistry laboratory course. Research in Science &
Technological Education, 25(1), 99-113.

Halim, A. S., Finkenstaedt-Quinn, S. A, Olsen, L. J., Gere, A. R., & Shultz, G. V. (2018). Identifying
and Remediating Student Misconceptions in Introductory Biology via Writing-to-Learn
Assignments and Peer Review. CBE—L.ife Sciences Education, 17(2), 28-37.

Hidiroglu, F. M. (2014). The role of perceived classroom goal structures, self-efficacy, and the student
engagement in seventh grade students’ science achievement. Yayimlanmamus Yiiksek Lisans
Tezi, Orta Dogu Teknik Universitesi, Ankara.

James, M.C. (2006). The effect of grading incentive on student discourse in peer instruction. Am. J.
Phys. 74 _8.

Kalem, S., & Fer, S. (2003). Aktif 6grenme modeliyle olusturulan 6grenme ortaminin 6grenme,
Ogretme ve iletisim siirecine etkisi [The effects of active learning model in the learning,
teaching and communication process of students]. Educational Sciences Theory & Practise,
3(2), 433-461.

Karabz, M. P. (2008). Ilkigretim fen ve teknoloji dersi "kuvvet ve hareket" iinitesinin probleme dayali
ogrenme yaklasimiyla ogretiminin ogrencilerin bilimsel siire¢ becerileri, bagarilar: ve
tutumlart tizerine etkisi [The effect of teaching the unit of ?power and motion? in primary
school science course using the problem based learning approach on students science
process skills, success and attitude]. Yayinlanmamis Yiiksek Lisans Tezi, Mugla
Universitesi Fen Bilimleri Enstitiisii, Mugla.

Keil, C., Haney, J., & Zoffel, J. (2009). Improvements in student achievement and science process
skills using environmental health science problem-based learning curricula. Electronic
Journal of Science Education, 13(1), 1-18.

99



International Journal of Progressive Education, Volume 17 Number 3, 2021
©2021 INASED

Keyser, M. W. (2000). Active learning and cooperative learning: Understanding the difference and
using both styles effectively. Research strategies, 17(1), 35-44.

Li, Y., & Lerner, R. M. (2013). Interrelations of behavioral, emotional, and cognitive school
engagement in high school students. Journal of Youth and Adolescence, 42(1), 20-32.

Marks, H. M. (2000). Student engagement in instructional activity: Patterns in the elementary, middle,
and high school years. American Educational Research Journal, 37(1), 153-184.
https://doi.org/10.3102%2F00028312037001153

Mazur, E. (1997). Peer instruction - A users manual. New Jersey:Pearson.

McClellan, J. A., & Conti, G. J. (2008). Identifying the multiple intelligences of your students. Journal
of Adult Education, 37(1), 13-32.

McMillan, J.H., & Schumacher, S. (2006). Research in education: Evidence-based inquiry. New
York: Pearson.

MONE. (2017). [lkégretim kurumlar: fen bilimleri dersi égretim programi [Science education
curriculum of primary education institutions]. Ankara: Board of Education.

Nicole, D. J. & Boyle J. T. (2003). Peer instruction versus class-wide discussion in large classes: a
comparison of two interaction methods in the wired classroom. Studies in Higher Education,
28, 457-473. Doi: 10.1080/0307507032000122297

OECD (2014). PISA 2012 results in focus What 15-year-olds know and what they can do with what
they know. Retrieved from https://www.oecd.org/pisa/keyfindings/pisa-2012-results-
overview.pdf

OCED. (2016). PISA 2015: Results in focus. Retrieved from https://www.oecd.org/pisa/pisa-2015-
results-in-focus.pdf (accessed 25 Feb 2020).

Ozgelik, D. A. (1992). Egitim programlar: ve égretim [Education programs and teaching]. Ankara:
OSYM.

Pekmez, E., Aktamis, H. & Can, B. (2010). Fen laboratuvari dersinin égretmen adaylarinin bilimsel
stire¢ becerileri ve bilimsel yaraticiliklarina etkisi [The effectiveness of science laboratory
course regarding the scientific process skills and scientific creativity of prospective
teachers). Inonii Universitesi Egitim Fakiiltesi Dergisi. 11(1), 93-112.

Reeve, J. (2013). How students create motivationally supportive learning environments for
themselves: The concept of agentic engagement. Journal of Educational Psychology, 105,
579-595. doi:10.1037/a0032690

Reeve, J., & Tseng, C. (2011). Agency as a fourth aspect of students’ engagement during learning
activities. Contemporary Educational Psychology, 36(4), 257-267.

Selvi, M., & Yildiz, K. (2009). Biyoloji 6gretmen adaylarinin sera etkisi ile ilgili algilamalari [Pre-
service biology teachers’ perceptions of the greenhouse effect]. Tirk Egitim Bilimleri
Dergisi,7(4), 813-852.

Skinner, E. A., Kindermann, T. A., Connell, J. P., & Wellborn, J. G. (2009). Engagement and

disaffection as organizational constructs in the dynamics of motivational development.
Handbook of motivation at school, 223-245.

100



International Journal of Progressive Education, Volume 17 Number 3, 2021
© 2021 INASED

Sénmez, V. (2001). Program gelistirmede dgretmen el kitabit [Teacher handbook in curriculum
development]. Ankara: Ani1 Yayncilik.

Sumangala, P. R., & Stephen, E. (2000). Peer instruction improves performance on quizes. Advances
In Phsicology Education, 24, 51- 55.

Tascan, U., & Unal, 1. (2015). Astronomi egitiminin onemi ve Tiirkiye’de dgretim programlari
acisindan degerlendirilmesi [Importance of astronomy education and evaluation in terms of
training programmes in Turkey]. Buca Egitim Fakiiltesi Dergisi, 40, 25-37.

Tatar, E., & Oktay, M. (2011). The effectiveness of problem-based learning on teaching the first law
of thermodynamics. Research in Science & Technological Education Aquatic, 29(3), 315-
332.

Tavukcu, K. (2006). Fen bilgisi dersinde probleme dayali 6grenmenin 6grenme tiriinlerine etkisi Fen
bilgisi dersinde probleme dayali 68renmenin ogrenme iiriinlerine etkisi [The effects on the
learning outcomes of problem based learning in science instruction]. Yayinlanmamis
Yiiksek Lisans Tezi, Zonguldak Karaclmas Universitesi Sosyal Bilimler Enstitiisii,
Zonguldak.

TIMSS & PIRLS International Study Centre (2016). TIMSS 2015 and TIMSS advanced 2015
international results. Retrieved from http://timss2015.org/timss-2015/about-timss-2015/
(accessed 25 Feb 2020).

Tiirkben, T. (2015). Aktif 6grenme yontemiyle olusturulmus sinif ortaminin 6grenciler tizerindeki
etkisi [The effect of classroom environment organized with active learning method on
students]. Turkish Studies, 10(7), 899-916.

Unal, S. (2003). Lise 1 ve 3 d&grencilerinin kimyasal baglar konusundaki kavramlart anlama
seviyelerinin karsilastiriimas: [Lycee-1 and lycee-3 student level of understanding related to
concepts in chemical bonds]. Yayimlanmamis Yiiksek Lisans Tezi, Karadeniz Teknik
Universitesi, Trabzon.

Yenice, N., Alpak Tung, G., & Candarli, F. (2019). Fen egitiminde TGA uygulamasinin 6. siif
ogrencilerinin problem ¢dzme becerileri {izerindeki etkisinin incelenmesi [Investigation of
the Effect of POE Application in Science Education on the Problem Solving Skills of 6th
Graders]. Inénii Universitesi Egitim Bilimleri Enstitiisii Dergisi, 6(11), 16- 27.

Yurt, O. (2013). 60-72 aylik ¢ocuklar icin bilim 6grenmeyi degerlendirme testinin gecerlik giivenirlik
calismast ve arastirmaya dayali bilim egitim programimin bilim Jogrenmeye etkisinin
incelenmesi [The validity and reliability study on science learning assesment test for 60-72
months children and an examination of the effect of inquiry based science education
program on science learning]. Yayimmlanmanus Doktora Tezi, Gazi Universitesi, Egitim
Bilimleri Enstitiisii, Ankara.

101



