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Abstract

There are many methods and techniques used in social studies education. Some of them are good
guides for students in the subjects which they want to learn, but others cannot. Therefore,
alternative methods should be used in order to understand the social studies lesson better for
students. Poetry and music are some of these alternative forms. In terms of applicability of this
method, opinions of teachers of social studies working in various middle schools in Nevsehir
province were taken. Qualitative data collection tools were used in the research and descriptive
and content analysis methods were used in the analysis of qualitative data. A semi-structured
interview form prepared by field experts was used as data collection tool. In addition, other field
experts have been consulted for the validity of the form. The data were analyzed using descriptive
and content analysis methods. Categorical analysis technique was used in content analysis. In
addition, internal reliability of the questionnaire was increased by quantifying qualitative data by
making direct citations from the interviews, and by giving examples from teacher opinions about
the questions, it was aimed to explain the opinions of the teachers better. The opinions of the
teachers, the applicability of poetry and music to social studies course has been put forward.
Studies and findings show that teachers’ opinions on the use of poetry and music in social studies
are positive.

Keywords: teachers, social studies, module, music, poetry.

1. Introduction

Since poetry and music first appeared, it has always attracted people’s attention.
People tried to express their thoughts and feelings through music or poetry. In the Turkish poetry,
religious issues were first covered. However, later on, poems related to different topics were
written (Yardimeci, 1999: 16). Poetry is a branch of art that helps to understand and explain the
world. Poetry is often seen as something central and necessary for human existence (Donaldson,
2001: 25; Arp, 1997). Poetry can show human reactions to historical or contemporary events,
historical complexities and the common consciousness of an era (Meadows, 1999). Information
about the world can offer unique information and explanations that increase our understanding
and awareness in the world (Donaldson, 2001: 25). Poetry is a tool used rhythmically to stimulate
people’s emotions. With this feature, it is connected with music. Music is a tool that people use in
every period from birth to death. Music has been seen as a major factor in the education and
purification of the soul. Pythagoras, Plato, Aristotle and Boethius, who made important
contributions to music during the period, found a place in the music with the written tragedies,
metaphors in his works and experimental studies and argued that it was a fact that should be kept
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alive (Kutlu, 2019: 300). Music education that children will receive at a young age will provide
them with convenience in developing and educating life perception, interpretation, creativity and
thinking system. If children are fed with music that suits them psychologically and physiologically
from a young age, they will be individuals who love, choose and know how to use it when they grow
up (Sen, 2010: 342). Also, parents assume that music is essential for their children’s healthy
psychological development (Bagriacik, 2019). Therefore, it is an acceptable assumption that a rich
music education to be given at a young age will help children develop their understanding of music
and abilities, as well as facilitating the reason for the problems and events they will encounter. In
addition, music is an expression of mental processes (Akkas 1993: 11-12). Especially classical
music has a relaxing effect on children. It is known that the works of W. A. Mozart, one of the
known names of classical music, have an impact on children (Yore, 2004: 38). In his book,
Tanrikorur (2003) stated that, according to the views of some ministers of the period, introducing
Turkish music into schools would prevent our development and we could not be modernized.
However, students can be given a very good education by using Turkish music in education. That
is why alternative approaches exist. In addition, many poems contain at least one of the ten
thematic areas of social sciences (McCall, 2004: 173). Since poetry is shorter than other literary
texts, it can be read more quickly in the lesson and can be a more interesting material, far from
boring of a textbook. With openness, focus, rich words, emotions, imagination and various
perspectives, poetry is complementary rather than primary source for social studies (Vardell,
2003: 209). Poets are important because they can gain more understanding and awareness from
the world. Therefore, it makes sense to expect poetry to create a window in which students can
clarify their world views (Arp, 1997: 4). Poetry conveys the meaning more clearly when it is read
and heard (Vardell, 2003). Songs are not just notes, poetry is not just text. Poetry helps students
make correct pronunciation and gain correct words with their general listening understanding
(Bagert, 1992). Many students love the link between music and poetry. Basically, poems are
matched to song tunes that contain the same counter. This musical connection with poetry makes
poems unforgettable (Vardell, 2003: 210). Adding sound effects and background music to the
poems, reading the poems with the styles of music they like, encourages students to think and read
the poems they love better (Chatton, 1993; Ada, 1995: 32). Music is essentially educational. Almost
all functions of music in human life are formed, changed, developed and competent only through
education (music education). In this respect, everyone who is related to music is more or less
related to the educational dimension of music (Ucan, 1996: 30). Gardner states that every person
who comes together with music can be successful with some skills he has in musical activities such
as composing, singing and playing instruments. In addition, Gardner (2006) stated that music is
an inspiration for people and that people find peace with music. Gardner (2006) especially
emphasized Mozart’s music and stated how important his compositions were in the education of
people. Therefore, it is thought that the students will better understand the events described
through the education that will be carried out using music in schools.

The module is a program unit that takes part in the curriculum of various professions
and forms a whole within that program, has a transferable content and has the feature of having
broader professional functions by integrating with other curriculums. Modules give individuals
various competencies. The fact that the curriculum consists of various modules is also modular
teaching. Each module helps the individual gain knowledge, skills and attitudes. In addition,
modular programs are formed by following the modules in a certain order and grouping them as
a whole (SVET, 2006: 79). Modular teaching, which is a student-centered learning and teaching
approach within the framework of constructivist approach, constitutes a whole system within the
framework of modular programs. This system is the integration of modules into training
programs. The module consists of learning-teaching activities consisting of individual teachings
that follow a certain order and teaching experiences that show systematic integrity (Karadeniz,
2008: 35; Alkan, 1997: 197).
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Consequently, modular teaching is a teaching approach that gives opportunities to
learn and improve itself in line with the individual’s own life, by analyzing certain systematic ways
in education and training (Kiilah¢1 & Tagpinar, 1993: 24). According to Alkan (1989), the modular
teaching approach has the following basic characteristics:

» The content of the program can be arranged flexibly, which can be applied to
different situations and needs of individuals.

« Individuals are given the chance to choose according to their interests and wishes.
« It is possible to switch between different programs.
« Enables individual education.

» There is an opportunity to switch between formal and non-formal education
institutions.

« It brings a different understanding to educational practices.
« It is possible to apply modular instruction in pre-service and in-service training.

« It is possible to adapt the prepared learning modules to systems such as computer
aided education and distance education.

« It can be used effectively in the evaluation of education in different times and in
different situations in a degree or diploma program. Especially in the vocational and
technical education system, it has an effective function such as accelerating
workforce education, providing continuous education, on-the-job training and self-
training opportunities, expanding the system, adapting technological developments,
strengthening the relations between education and employment, raising quality and
standards.

When the features of the modular teaching method are analyzed in general, it is seen
that this teaching method has a contemporary structure like new teaching methods. It is an
important teaching method both in terms of having a flexible program content and providing
opportunity to switch between programs, as well as being applied to different education programs
and enabling individual education (Kayki, 2008: 14). In this study, by considering these features
of the modular teaching method, an exemplary module with poetry and music was created. In
addition, teachers’ opinions about different teaching methods and modular teaching methods
were determined.

1.1 The importance and purpose of the research

In this study, there are opinions of teachers about education that can be made to
students by using poetry and music. As mentioned, poetry and music are part of human life.
Therefore, every student will encounter these species throughout their life. For this reason, thanks
to the education made by using music and poetry, what is wanted to be transferred to the student
will be transferred more quickly and these gains will remain in the student’s mind for a longer
time. Music and poetry are a way of expressing thoughts, thoughts are a structure made of
language and sounds. Musical and poetic expression can only be expressed in the language of
music and poetry. Because the music is the common language of the human, the bases of universal
culture are created by understanding the child’s own country and the communities living in other
countries and their cultures (Ucan, 1997: 133). When this universal quality of music is considered,
the importance of education with music becomes clear once again.

In education with music, students will be more active than teachers. The student will
be able to grasp the subject to be explained at the end of the lesson and make inferences about that
subject. Therefore, it is thought that the Process Based Learning-Teaching Model is a suitable
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method for this application. Because this model, the planned execution of teaching in the teaching-
learning process improves the students’ awareness and use of cognitive awareness or cognitive
awareness strategies. It is known that the active participation of the student in the teaching
processes increases the learning levels and the permanence of what is learned. Because activating
the student more in the teaching-learning process leads to a more effective, meaningful, efficient
and more permanent learning experience (Duman, 2007: 56-57).

The features of this model are as follows (Duman, 2007: 43-44):

- Suggests to concentrate in the process of meeting and thinking, transfer the process
knowledge and regulate the process and the training and education of the awareness
of the process awareness.

- It is a critical, creative, planning and problem-based thinking model that offers the
student to plan how to learn independently, to make decisions, to solve problems, to
learn by self-directed learning, and to develop their skills.

- Explain how the teacher facilitates teaching, how to plan, and systematically
describes how to provide versatile, multi-dimensional and multi-interactive
environments according to the planning process.

- CSO has a functional feature such that both the teacher and the student have
methods and strategies.

- Process-based teaching is a process-based and interactive program model that
embraces social and classroom democratic values and attitudes.

- It is student centered. Responsibility for learning, decision-making is the student,
adopts cognitive and constructive learning theories, the teacher performs the
coaching and guidance task that facilitates teaching, content teaching is about how,
why and how to acquire and structure information rather than storing information.

- Admits that knowledge is structured by the student himself through conceptual
framework and mental models through the best experiences and activities.

The aim of the research is to determine the views of social studies teachers about the
use of poetry and music as a module in social studies education and to present an exemplary
module. For the purpose of the research, answers to the following questions were sought:

(1) What are the opinions of social studies teachers about modular teaching?

(2) Do social studies teachers use different methods besides the methods
known in their lessons? What are these methods if they are using?

(3) Do social studies teachers use poetry and music as modules in their
lessons? If they do, how do they include these modules in their lessons?

(4) What are the opinions of social studies teachers regarding the use of
poetry and music as a module?

2. Method

Qualitative data collection tools were used in the study and descriptive and content
analysis method was used in the analysis of qualitative data. Analyzes were made according to the
principles and rules of descriptive and content analysis method. In addition, the qualitative data
were analyzed according to the data obtained from the interview form applied to the teachers. A
framework was formed by examining the data obtained from the teachers and it was determined
which themes were to be arranged according to the themes.
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2.1 Study group

The research has been conducted to social studies teachers in the randomly selected
secondary schools in the province of Nevsehir in the academic year 2016-2017. The information
of these teachers is as in Table 1 below:

Table 1. Teachers in the research

Teacher Gender Age Department Professional
Seniority
Teacher 1 Female 26 Social Studies 2
Teacher 2 Female 30 Social Studies 4
Teacher 3 Female 29 Social Studies 5
Teacher 4 Female 28 Social Studies 4
Teacher 5 Female 27 Social Studies 3
Teacher 6 Male 29 Social Studies 4
Teacher 7 Male 31 Social Studies 6
Teacher 8 Male 28 Social Studies 4
Teacher 9 Male 29 Social Studies 3
Teacher 10 Male 28 Social Studies 4

2.2 Data collection tool and data analysis

The data were collected by interview technique. In this study, semi-structured
interview form was prepared by field experts and was used as data collection tool. In addition,
other field experts were consulted for the validity of the form. Data were analyzed using descriptive
and content analysis methods. Categorical analysis technique was used in content analysis. In
addition, the qualitative data were quantified and the reliability was increased, internal credibility
was increased by making direct quotations from the interviews and it was aimed to explain the
views of the teachers by giving examples of the teachers’ opinions on the questions. Descriptive
analysis consists of the following four stages (Altunisik et al., 2010):

(1) Creating a framework for descriptive analysis,

(2) Processing of data according to the thematic framework,
(3) Identification of the findings,

(4) Interpretation of findings.

Categorical analysis technique was used in content analysis. The data were first coded
in the content analysis. As a result of examinations on the data obtained, these were divided into
meaningful sections. It was found out what each episode expresses conceptually. The stage of
finding the categories and themes that emerged after the coding of the data was started. At this
stage, the codes were categorized. Then the codes were explained in understandable language. In
other words, the data was organized and defined according to the codes and themes in general. In
addition, the qualitative data were digitized in the study and reliability was increased by direct
quotations from the interviews, and internal reliability was increased, and it was aimed to explain
the opinions of the teachers better by giving examples from the teachers’ views on the questions.
According to Yildirim and Simsek (2008), qualitative data can also be expressed with numerical
values like quantitative data. For this reason, the qualitative data in this study also used numerical
values.
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3. Results

This section includes the views of social studies teachers on the use of poetry and music
as a module in social studies education.

3.1 Social studies teachers’ opinions about alternative methods

In order to determine the opinions of social studies teachers against alternative
methods, the teachers first asked the questions: “What do you think are alternative methods? Can
alternative methods be used in social studies lesson? What are these methods if they are using it?”.
When the answers given by the teachers regarding these questions are examined, it is seen that
the teachers do not have information about alternative methods. When it comes to teachers as an
alternative method, they first think of the school curriculum and the wrongness of the current
education system. It is seen that teachers who think that the current education system is wrong do
not know alternative methods. It was determined that what some teachers said as an alternative
is not a method. As a matter of fact, it is seen that social studies teachers cannot go out of the
existing system and cannot use / use alternative methods because the existing classes are not
suitable for different methods. However, “Can alternative methods be used in the social studies
course?”, when the answers of the question were examined, most of the teachers stated that
alternative methods were suitable for social studies lesson and different methods should be used
in social studies lesson. In addition, it is seen that all of the teachers actively use the question-
answer technique in their classrooms. Apart from this, it was determined that some teachers also
made school trips to help their students understand the subjects better. Some of the answers given
by some teachers to the questions are as follows:

T3: I don’t know much about alternative methods. But existing systems can be
changed. Apart from this, different methods can be used easily in the social studies
course. However, these methods should be such that the student can understand the
lesson more easily.

T7: I do not think that the current curriculum of the social studies course is very
suitable for different methods. If this curriculum and system are changed, lessons
can be handled more easily if class sizes are reduced and teachers can use different
methods more. Currently, even if teachers want, they cannot use different methods.
Because the system does not allow this.

T10: I do not think that the system we are currently using is suitable for different
methods. Because there are serious problems about time and even the lesson we
teach with students in the form of questions and answers is difficult to catch up. For
different methods, either lesson hours should be increased or subjects should be
spread more.

3.2 Social studies teachers’ opinions on using poetry and music as a module

In order to determine the opinions of social studies teachers about the use of poetry
and music as a module, they said to teachers, and “Do you use poetry and music as modules? If
you are, how do you include these modules in your lessons?”, “Can poetry and music be used in
social studies lessons as an alternative method? If used, how would you reflect this on the lesson?”
questions were asked. When the answers received in line with these questions were examined, it
was found that none of the teachers used poetry and music in their lessons. The reason for this is
that teachers do not have enough time in the lesson. However, they stated that they could use
poetry and music as an alternative method if they had enough time. Because they think that with
poetry and music, students will be more interested in lessons and lessons will be more enjoyable
for them. They also stated that the lessons taught in this way would be more permanent for the
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student. Several of the teachers are worried that the lessons that will be taught in this way will take
a long time and that the subjects cannot be trained. However, they also stated that this situation
could be prevented thanks to a planned time management. Teachers presented different opinions
on how poetry and music can be used as a module in social studies lesson. For example, S1: Poetry
and music can be used in social studies. It would be even more beautiful if used. In this way,
students’ lessons are enjoyable and many students actively participate in the lesson. For example,
we can turn the topics into songs with a certain melody and present them to the students. In this
way, when a question about that subject comes up, the student immediately remembers that song
and it becomes easier to remember, and stated that the subjects should be presented by integrating
them with music. Again, some of the social studies teachers’ views on the use of poetry and music
as a module are as follows:

T4: Frankly, I am not actively using poetry and music in my classes. I only benefit
from them if there is poetry in the books of national education. Apart from that, I
have no idea how I can use these methods even if I want to use them. More precisely,
we do not have any material for these. Also, there is a shortage of time in lessons
and I am not sure if time is enough in lessons taught in this way. However, I think
that if such methods are included in the lessons, the students will understand the
topics better. Because I think that the lesson taught with music will attract the
attention of every student.

T6: I use not poetry but sometimes poetry in my classes. But they are not the poems
I want. We read some of the poems in the curriculum (in the book) together with
the students in the class and try to put forward their main idea. In the lessons, we
usually teach with students in the form of questions and answers. In this way, I try
to ensure students' participation in the class. However, teaching lessons with
poetry and music can be more fun and permanent for students. Because music is
something that most students love. I think that if we use the music in the lesson, the
number of students attending the lesson increases. However, I do not have a clear
idea about how the lessons will be transferred with poetry and music. If national
education brings such activities to us, we apply it in our lessons.

4. Discussion

The literature scans carried out also support the findings obtained. Plato (1963)
emphasized that music can be a part of primary education and can be used to describe historical
events. Cencen and Berk (2014) stated in their studies that the use of poetry in lessons can improve
students' empathy, creativity and questioning skills. They also emphasized that poetry, a literary
product, can be used as a teaching material in order to gain affective skills. Again, Ceylan (2008)
emphasized the importance of using poetry in terms of providing a fun, interesting and student-
centered educational environment in foreign language teaching. Onkas (2013) emphasized the
importance of using poetry in education and stated that the fluid and toned sounds in poetry are
more than toneless sounds, and the connection between positive emotion and melodic voice will
be made easier. In his studies, Sendurur and Baris (2002) emphasized that a proper and conscious
music education should be given at every stage of the child’s developmental stages and the
importance of sensory education.

Again, considering the findings obtained in this study, there are some concerns about
teachers’ use of poetry and music in their lessons. Considering the findings obtained, teachers
mostly use the question-answer technique in their lessons. Apart from this technique, it was
determined that the student was more active and the methods and techniques that the student
would make an inference in the taught lesson were not included in the lessons. The teachers stated
that this was due to the current system of the Ministry of National Education and the low duration
of the lessons.
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5. Conclusions

Many alternative methods are recommended for use in social studies. These
alternative methods include poetry and music. Because the individual has been involved with
music since his childhood, and he has been acquainted with poetry from his earliest years.
Therefore, students are not alien to these concepts. Therefore, poetry and music can be used as an
alternative approach in social studies education. Surveys, researches, articles and book reviews
support this view. Therefore, it is thought that poetry and music will be used as an alternative
method in social studies course. This research reflects the opinions of teachers in some secondary
schools in the province of Nevsehir in order to determine the views of social studies teachers about
the use of poetry and music as a module in social studies education and to present a model module.
Based on the opinions of the teachers, the applicability of poetry and music to the social studies
course has been put forward. The studies and the findings show that the opinions of the teachers
on the use of poetry and music in the social studies course are positive. Literature scans have also
supported the findings. However, there are some concerns that teachers use in poetry and music
classes. According to the findings, teachers use mostly question and answer technique in their
lessons. Apart from this technique, it is determined that the students are more active and that the
students do not place much in their lessons. The teachers stated that this was due to the current
system of the ministry of education and the current duration of the courses.
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Abstract

In this study, the prediction level of the fourth-grade students’ scientific attitudes on reflective
thinking skills for problem solving was examined. The research was conducted using the
correlational survey model and the sample of the study consisted of 468 students identified
through simple random sampling. According to the findings the students had a low level of
reflective thinking skills for problem solving and scientific attitudes. It can be said that there is a
significant and positive correlation between the fourth-grade students’ scientific attitudes with
reflective thinking skills for problem solving. Besides, while the model established for the
prediction of the reflective thinking of the fourth-grade students by the scientific attitude is
significant, reflective thinking for problem solving of the fourth-grade students was strongly
explained by scientific attitudes.

Keywords: attitude, scientific attitude, reflective thinking, problem solving, fourth grade
students.

1. Introduction

Contemporary thoughts about learning have turned learning environments into a
structure where the student is at the center and where individual differences about the student are
considered. For this reason, the characteristics of students such as interest, need, attitude,
expectation, and academic-self have a significant effect on both the theoretical and practical
directions of the teaching process. Metacognition is one of the important concepts that emerges in
learning environment and significantly predicts students' internal concepts such as attitudes and
motivation to learn and their preferences towards learning strategies. According to Reeve and
Brown (1985), metacognition is the ability of the individuals to control and direct their own
cognitive activities. Metacognition is an important phenomenon that supports the purpose of
creating independent learners that contemporary education systems care about (Kramarski,
2008; Mevarech & Amrany, 2008).

In this context, the individual should determine which way he/she learned best, and
what aspects he/she should change or strengthen in the learning process and raise the level of
learning through these regulations. At this point, reflective thinking skill, which is frequently
emphasized in the current curriculum, appears. Unver (2003) defines reflective thinking as the
thinking process to reveal the positive and negative situations related to the teaching or learning
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method and to solve the problems related to method or level of learning. In contemporary
education systems it is very important to be aware of the problems and to engage in the thinking
process to solve these problems. Reflective thinking in this regard appears as a thinking skill that
supports problem solving.

« Students have a low level of reflective thinking skills for problem solving and sub-dimensions.
Students have a low level of scientific attitudes, too.

« While students’ reflective thinking skills for problem solving and scientific attitudes do not
differ significantly in terms of gender, family income level and father education level, the
students’ reflective thinking skills for problem solving and scientific attitudes differ
significantly in terms of mother education level, first semester grade and mathematics exam
grade.

« There is a significant and positive correlation between the fourth-grade students’ scientific
attitudes with reflective thinking skills for problem solving and sub-dimensions.

« Compound effects of variables except family income level, mother education level and first
semester grade with scientific attitude level were not significant.

« While the model established for the prediction of the reflective thinking of the fourth-grade
students by the scientific attitude is significant, reflective thinking for problem solving of the
fourth-grade students was strongly explained by scientific attitudes.

Problem solving skill is one of the important skills that education systems consider
important in the light of current developments. According to Gagne (1980), it should be known
that the teaching method of the 21st century is problem solving. According to Bingham (2004: 24),
the problem is the obstacle that confronts the individual’s existing skills used to achieve the
desired goal. So, problem solving is to find new solutions by going beyond the simple application
of the rules learned through previous experiences to solve a problem (Korkut, 2002). Problem
solving skill is to develop the ability to limit and understand when a problem is encountered, to
choose the appropriate method for its solution, to use this method, and to analyze the results.
When this skill is acquired, the individual gets the habit of acting with a problem solving approach
to explain the events around (Altun, 2002). At this point, the first and most important activity that
an individual should do in order to show problem solving skills is “thinking”.

The perception of the problem starts the thinking activity, the solution of the problem
turns into a goal for the individual, and this purpose directs the thinking activity (Kalayci, 2001).
While some problems have the right answers or certain solutions, some other do not have. The
solution of these problems requires interdisciplinary knowledge, multi-faceted thinking, and
creativity (Senemoglu, 1997). In this process, the individual needs to employ higher-order
thinking activities and must be creative, reflective, critical, and analytical (Bilen, 1996).

Due to its nature, problem solving skills are both disciplinary and interdisciplinary.
One of the areas where this skill has an important function due to its structure is science. When
the Science Education curriculum published by the Ministry of Education (2018) is examined,
particular emphasis is placed on creating students who produce knowledge, use it functionally in
life, solve problems, think critically, have communication skills, empathize, and contribute to
society and culture. Students' level of using problem solving skills or functioning within a field is
closely related to their attitudes towards this field.

Attitudes are defined as a predisposition to respond positively or negatively to things,
people, places, or ideas (Simpson et al., 1994). Attitude is best viewed as a set of affective reactions
towards an object, derived from concepts of beliefs that the individual has, and predisposing the
individual to behave in a certain manner towards that object. In science and science education,
the major division has been in terms of scientific attitude which is directly related to someone’s
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disposition towards scientific research or activity. In other words, it is the inclination to value
empirical evidence as the basis of belief on science (Gardner, 1975; Johnston, 1996; OECD, 2017).
Munby (1983) defined scientific attitude as the thinking pattern and characteristic of scientists.
To be scientific means that one has such attitudes as curiosity, rationality, open-mindedness,
critical-mindedness, objectivity, honesty, humility, and willingness to suspend judgment.

Many researchers indicated that students’ attitude and interests could play substantial
role on their science achievement (Adodo & Gbore, 2012; Simpson & Oliver, 1990; Wilson, 1983).
According to Osman, Iksan & Halim (2007), scientific attitude can support scientific learning and
enhance the performance of scientific activity. Gokul and Malliga (2015) mentioned that scientific
attitude is the most important outcome in science teaching, and it is equally important as the
scientific knowledge. Similarly, Bloom (1976) reported that attitude accounted for up to 25% of
the variability in students’ achievement scores. Knowing students' scientific attitudes and
attitudes towards science is important in structuring the learning environment. Well-structured
learning environments both increase achievement and contribute to the positive change of
attitudes (Olasehinde & Olatoye, 2014).

So, in this study, whether there was a significant correlation between these two
concepts was investigated. Also, the fourth-grade students’ scientific attitudes and reflective
thinking skill levels of problem solving were determined. Whether the fourth-grade students’
scientific attitudes and reflective thinking skill levels of problem solving showed a significant
difference in terms of gender, family income level, mother education level, father education level,
first semester average grade, and last mathematics exam grade was also examined.

2. Method
2.1 Research design

The research was conducted using the correlational survey model. The correlational
survey model is important to reveal relationships between variables and to determine the levels of
these relationships (Karasar, 2016: 114). Moreover, the correlational survey provides the necessary
clues for conducting higher-level research on a relationship (Biiyiikoztiirk, 2016: 185).

2.2 Population and sample

The population of the study consisted of the fourth-grade students studying in
Afyonkarahisar city center. The sample of the study consisted of 468 students identified through
simple random sampling. The distribution of the determined sample according to some variables
is presented in Table 1.

Table 1. Distribution of the sample

Variable f %
Gender Female 238 50.9
Male 230 49.1
Low (under 1500 TL) 112 23.9
Family income level Average (1501-3000 TL) 242 51.7
High (3001 TL and above) 114 24.4
Primary School 166 35.5
. Secondary School 124 26.5
Mother education level High School o1 216
Undergraduate 77 16.5
Father education level Primary School 79 16.9
Secondary School 109 23.3
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High School 151 32.3
Undergraduate 129 27.6
1 28 6.0
2 13 2.8
First semester grade 3 38 8.3
4 90 19.7
5 288 63.0
1 18 3.8
Last mathematics exam 2 21 4-5
3 52 11.1
grade
4 115 24.6
5 254 54.3

Since the first semester grade and last math exam grade variables were not answered
by all students, the total number of students in these two variables was slightly lower than the total
sample number.

2.3 Data collection tool

In the data collection process, “Scientific Attitude Scale” developed by Moore and Foy
(1997) and adapted by Demirbas and Yagbasan (2006) was used. The scale is a five-point Likert-
type scale which shows a six-factor structure with a total of 40 items. The degree of participation
in items of scale is classified as “Strongly Agree”, “Agree”, “Undecided”, “Disagree”, and “Strongly
Disagree”. As a result of validity and reliability analyses, Cronbach Alpha reliability coefficient is
.76 and Spearman Brown two-half test correlation is found .84. In the present study Cronbach
Alpha reliability coefficient was .88.

Besides, “Reflective Thinking Skill for Problem Solving Scale” developed by Kizilkaya
and Askar (2009) was used. The scale has a total of 14 items and three dimensions (questioning,
reasoning and evaluation). Scoring has been designed according to the responses of the student
considering the frequency of the performing of the action in those items. Action frequencies have
been organized in the levels of “Always”, “Often”, “Sometimes”, “Rarely”, and “Never”. According
to the reliability analysis, Cronbach Alpha coefficient for the “questioning” dimension has been
found as .73, for the “reasoning” dimension as .71, and for the “evaluation” dimension as .69. The
value is .83 for the whole scale. In the present study, the Cronbach alpha coefficient for the whole
scale was calculated as .92. The Cronbach alpha coefficients for dimensions were .72, .80 and .80,
respectively. These values are considered to be highly reliable for the scale to be used in the present
research (Tavsancil, 2006: 29).

2.4 Data analysis

The data obtained from the evaluated scales were analyzed using a statistical program.
In order to determine the level of the fourth-grade students' reflective thinking skills for problem
solving (and sub-dimensions) and scientific attitudes, the mean of their answers was taken. Then
it was determined that the data that related to scientific attitudes and reflective thinking skills for
problem solving showed a normal distribution according to results of normality test. So,
independent samples t-test, one way ANOVA test, Pearson correlation test, compound effect
analyses and linear regression test was conducted for the purposes of the research.
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3. Findings

In the study, first, the level of the fourth-grade students’ scientific attitudes and
reflective thinking skills for problem solving was examined. The results are shown in Table 2.

Table 2. Descriptive statistics of reflective thinking skills
for problem solving and scientific attitudes

Dimension f Minimum Maximum x Std. Dev.
Scientific attitudes 468 10.00 173.00 100.65 22.09
Reflective thinking 468 14.00 70.00 31.87 12.20
Questioning 468 5.00 25.00 11.79 4.35
Sub-Dimensions Reasoning 468 4.00 20.00 8.57 4.08
Evaluation 468 5.00 25.00 11.50 4.94

When the findings in Table 2 are examined, it can be stated that students have a low
level of reflective thinking skills for problem solving and sub-dimensions. Students have a low
level of scientific attitudes, too.

Second, independent samples t-test was applied to determine whether the reflective
thinking skills for problem solving (and sub-dimensions) and scientific attitudes differed
significantly in terms of gender. According to the test, it can be said that students’ reflective
thinking skills for problem solving (and sub-dimensions) and scientific attitudes do not differ
significantly in terms of gender. Besides, it can be stated that the means determined in reflective
thinking skills for problem solving and sub-dimensions are high in favor of male students. On the
other hand, female students’ scientific attitude levels are higher than male students according to
means.

After that, one way ANOVA test was applied to determine whether the reflective
thinking skills for problem solving (and sub-dimensions) and scientific attitudes differed
significantly in terms of family income level, mother education level, father education level, first
semester grade, and last mathematics exam grade variables. It can be said that students’ reflective
thinking skills for problem solving (and sub-dimensions) and scientific attitudes do not differ
significantly in terms of family income level. Besides, it can be stated that the means determined
in all dimensions are high in favor of students with high family income level except “questioning”
sub-dimension. In “questioning” sub-dimension, students with low family income level have the
highest mean.

When the data according to mother education level are examined, it can be said that
students’ reflective thinking skills for problem solving and sub-dimensions except “questioning”
and scientific attitudes differ significantly in terms of mother education level. When the
differences are examined, the attitudes towards science and reflective thinking skills towards
problem solving of the students whose mother education level are high school and undergraduate
are significantly high.

Besides, when the data according to father education level are examined, it can be said
that students’ reasoning skills differ significantly in terms of father education level. When it is
analyzed from which groups the difference originates, it is seen that the students whose father
education level are undergraduate and high school have a significantly higher level of reasoning
skills than the students whose father education level are secondary school.

After that, when the data according to first semester grade are examined, it can be said
that students’ reflective thinking skills for problem solving (and sub-dimensions) and scientific
attitudes differ significantly in terms of first semester grade variable. It is seen that the difference
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is significantly in favor of the students with “excellent” and “good” grades. Also, when the averages
are examined, the levels of skill and attitude increase as the grade increases.

When the data according to last mathematics exam grade are examined, it can be said
that students’ reflective thinking skills for problem solving and sub-dimensions differ significantly
in terms of last mathematics exam grade. It is seen that the difference is significantly in favor of
the students with “excellent” and “good” grades. Also, when the averages are examined, the levels
of skill and attitude increase as the grade increases.

In the study, also, it was examined whether there was a significant correlation between
reflective thinking skills for problem solving (and sub-dimensions) with scientific attitudes. The
results are shown in Table 3.

Table 3. Correlation between reflective thinking skills for problem
solving and sub-dimensions with scientific attitudes

Reflective o . .
Thinking Questioning Reasoning Evaluation
Correlation o o - .
Scientific coefficient 585 518 548 -535
Attitudes
.00 .00 .00 .00

“Correlation is significant at the 0.01 level (2-tailed).

When the results in Table 3 are examined, it can be said that there is a significant and
positive correlation between the fourth-grade students’ scientific attitudes with reflective thinking
skills for problem solving and sub-dimensions. All correlation coefficients are found to be
significant.

In the study, compound effect analyses were conducted to determine whether the
reflective thinking skills for problem solving of the fourth-grade students differed significantly
according to the level of scientific attitude and the variables determined. Compound effects of
variables except family income level, mother education level and first semester grade with
scientific attitude level were not significant.

It is found that the compound effect of the level of scientific attitude and family income
level is significant on the reflective thinking skills of students [F (104,259) =1.757; p<.05]. In
addition to this, the scores obtained show a significant difference separately in terms of scientific
attitude level [F (102,259) = 4.590; p<.05] in favor of higher level. According to the findings, in all
single scientific attitude level, students who have higher family income level were more skillful at
reflective thinking skill for problem solving.

Besides, it is found that the compound effect of the level of scientific attitude and
mother education level is significant on the reflective thinking skills of students [F (9,451) =2.139;
p<.05]. In addition to this, the scores obtained show a significant difference separately in terms of
scientific attitude level [F (4,451) = 45.640; p<.05] in favor of higher level. According to the
findings, in all single scientific attitude level, students who have higher mother education level
were more skillful at reflective thinking skill for problem solving.

It is found that the compound effect of the level of reflective thinking for problem
solving and first semester grade is significant on the scientific attitudes of students [F (13,435)
=2.314; p<.05]. In addition to this, the scores obtained show a significant difference separately in
terms of reflective thinking for problem solving level [F (4,435) =14,183; p<.05] and first semester
grade [F (4,435) =4.223; p<.05] in favor of higher level. According to the findings, in all single
reflective thinking for problem solving level, students who have higher first semester grade were
better at scientific attitudes.
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In the study, also, it was examined whether test to determine whether students’
scientific attitudes significantly predicted their reflective thinking for problem solving. Before
performing the regression analysis, it was checked whether the assumptions required for the
analysis were met. Accordingly, it was first seen that the data had a normal distribution and
normality assumption was provided. Then, as can be seen in Table 3, where the findings of the
correlation analysis are presented, the presence of a linear relationship between the predictive
variable and the predicted variable was determined. The results of the analysis of variance related
to regression analysis are shown in Table 4.

Table 4. The results of the analysis of variance related to
the prediction of reflective thinking for problem solving

Model Sum of ar Mean P P
Squares Square
Regression 23838.528 1 23838.528 .
Residual 45756.284 466 08.189 242.781 .00
*p<.01

When the Table 4 is examined, it can be stated that the model established for the
prediction of the reflective thinking of the fourth grade students by the scientific attitude is
significant (Fq,466)=242.781; p<.01). After that, the findings of linear regression analysis between
the reflective thinking and scientific attitude concepts are given in Table 5.

Table 5. The results of regression analysis on the prediction
of reflective thinking for problem solving by scientific attitude

Predictive Variables B Std. Error B t P
(Constant) -.667 2.138 -.312 .75
Scientific Attitude .323 .021 .585 15.581 .00"

R=.585; R*=.343;
Fu,466)=242.781; p<.01

According to the analysis, while the model is significant as a whole [F( 466)=242.781;
p<.01], reflective thinking for problem solving of the fourth grade students was strongly explained
by scientific attitudes.

According to the findings, regression equation of reflective thinking for problem
solving of the fourth-grade students was as follows:

Reflective Thinking = .323 x Scientific Attitude

4. Results and discussion

In the study, firstly, when the results related to the means were examined, it can be
stated that the students had a low level of reflective thinking skills for problem solving (and sub-
dimensions) and scientific attitudes. Accordingly, students use the reflective thinking skill very
little in the problem solving process. In other words, they do not apply the questioning, reasoning
and evaluation skills much in the problem solving process. However, it is seen that students'
attitudes towards science were not high.

According to Demirel, Derman and Karagedik (2015) and Kizilkaya and Askar (2009)
the level of reflective thinking skills for problem solving of secondary school students were not
sufficient. Katranci and Sengiil (2020) also determined the questioning skills of secondary school
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students at an intermediate level. In the research of Aydin and Diker Coskun (2016), it was found
that the eighth grade students' reflective thinking skills for problem solving were low. Based on
these findings, it is seen that students do not use reflective thinking skills in their learning
processes. However, it can be stated that the attitudes of the students determining their affective
positions towards learning are low. In this context, it can be said that the revisions made in the
curriculum and teaching processes towards constructivism have not yet had a positive effect.

When the results related to gender variable are examined it can be seen that students’
reflective thinking skills for problem solving (and sub-dimensions) and scientific attitudes did not
differ significantly. According to Corbett et al. (2008) gender differences between girls and boys
have decreased and in some subjects no longer exist. But, the analyses typically do not present
data on the academic achievement of male and female students in such a way as to show the effect
of variables such as ethnicity or economic status. Fraser et al. (2011) pointed out that researchers
do not give much detail about achievement differences between students according to gender. This
situation has limited researchers’ understandings of the issues that mediate students’
achievement, attitudes, and participation in science.

Gender is characterized as the most significant variable towards students’ attitude to
science. When the literature is analyzed, men mostly show more positive attitudes towards science
than women. Also, according to Aiken and Aiken (1969), it was a well-known cultural bias that
science and mathematics were generally "masculine" occupations. But, Lowery (1966) said that
fifth-grade girls had more positive attitudes than fifth-grade boys. Given the particular situation
in Turkey, female students usually achieve high scores than male students in both national and
international exams (MONE, 2019a; 2019b, ASPC, 2019). This shows that female students
improve themselves academically better, identify their deficiencies better, take measures
accordingly and arrange their learning processes in a way that reveals their potential.

According to Saygili and Atahan (2014), reflective thinking skills of primary and
secondary school students towards problem solving did not differ significantly according to gender
variable. In the study of Kirnik (2010), it was obtained that the effect of the activities developing
reflective thinking did not differ according to gender while Demirel, Derman, and Karagedik
(2015) and Solakumur (2017) stated that reflective thinking skills for problem solving did not
differ according to gender. In the study of Kaya (2009) in which primary school students' thinking
styles and academic achievements in mathematics were examined, it was found that the scores
obtained from the scale related to thinking styles did not change according to gender. In the study
of Kizilkaya and Askar (2009), gender was not found to be effective on problem solving. There are
studies supporting this finding in the literature (Aldan Karademir & Gorgiin, 2019; Dilci &
Babacan, 2012; Erdogan, 2019; Giines, 2015; Késeoglu, Demirci, Demir & Ozyiirek, 2017; Ozkok,
2004; Tat, 2015).

When the results related to the family income level examined, it can be stated that
students’ reflective thinking skills for problem solving (and sub-dimensions) and scientific
attitudes did not differ significantly in terms of family income level. Besides, it can be stated that
the means determined in all dimensions are high in favor of students with high family income level
except “questioning”. Hacieminoglu (2016) found that family income had a significant effect on
the students’ attitude towards science. The mean scores of the students from a low income were
significantly different from those students from a medium and from a high-income family. Also,
Lowery (1966) determined that the students from an upper socioeconomic area had more positive
attitudes toward science than those from middle and lower socioeconomic areas (Aiken & Aiken,

1969).

Uygun and Bilgic (2018) determined that reflective thinking skills of middle school
students towards problem solving did not differ significantly according to socio-economic level.
There are studies supporting this finding in the literature (Aydin & Celik, 2013, Ceyhan, 2014;
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Gedik, Akhan & Kilicoglu, 2014; Giines, 2015; Kirnik, 2010; Sen, 2013; Tat, 2015). Also, Bilgic
(2017) determined that students' reflective thinking skills for problem solving did not differ
significantly according to the economic situation they perceived. In the light of this finding, it can
be said that students’ thinking skills and attitudes which constitute the cognitive and affective
dimension of the learning context do not change according to the level of opportunities that
students have.

When the results related to mother education level are examined it can be stated that
reflective thinking skills for problem solving and sub-dimensions except “questioning” and
scientific attitudes differed significantly in terms of mother education level. When the differences
are examined, the attitude and skill of the students whose mother education level are high school
and undergraduate were significantly high.

In his study, Rani (2006) found that the level of education of the mother had an effect
on the attitude of the students to the utility of science, but this was not statistically significant.
Hacieminoglu (2016) found that students with higher levels of mother education had higher
attitudes towards science than those with lower mother education level. George and Kaplan
(1998), in their research, determined that parental education was found to have significant total
indirect effects on the extent of parental involvement. Higher parental education is associated with
children’s visits to libraries and museums and also participation in science activities such as
science fairs and clubs. In general, all these activities have significant positive indirect effects on
student science attitudes. Sen (2013) determined that there was a positive relationship between
the education level of the parents and the reflective thinking skills of the students.

When the results related to father education level are examined, it can be stated that
students’ reasoning skills differed significantly in terms of father education level. When it is
analyzed from which groups the difference originates, it is seen that the students whose father
education level are undergraduate and high school had a significantly higher level of reasoning
skills than the students whose father education level are secondary school. Hacieminoglu (2016)
found that students with higher levels of father education had higher attitudes towards science
than those with lower father education level.

According to Saygili and Atahan (2014), reflective thinking skills of primary and
secondary school students towards problem solving did not differ significantly according to their
father's education level. Bilgic (2017), in his study, determined that students' reflective thinking
skills for problem solving did not differ significantly according to their educational status.
According to Uygun and Bilgic (2018), reflective thinking skills of middle school students towards
problem solving did not differ significantly according to their father's education level. There are
studies in the literature supporting this finding (Aydin & Celik, 2013; Giines, 2015; Tat, 2015)

When the results related to first semester grade examined, it can be stated that
students’ reflective thinking skills for problem solving (and sub-dimensions) and scientific
attitudes differed significantly in terms of first semester grade. It is seen that the difference was
significantly in favor of the students with “excellent” and “good” grades. Also, when the averages
are examined, the level of skill and attitude increase as the grade increases.

Rani (2006) found in his research that achievement motivation was found to have
statistically significant effects on science attitudes only in the eighth grade and the ninth grade.
Katranci and Sengiil (2020) determined that the success levels of secondary school students
positively affected their inquiry skills towards mathematics. In the study of Inel Ekici (2017), it
was stated that students who have high scientific inquiry skills have higher level of participation,
interest and attention in the learning process, and so their success increased because of the effect
of these variables. Ozsoy (2005); Wolf and Fraser, (2008); Taskoyan, (2008); Hacisalihoglu,
Mirasyedioglu and Akpinar (2003); Kogan and Laursen (2014); Uygun and Bilgi¢ (2018) also
reached similar findings.
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In parallel with this result, students with high academic success think about the
strategies they use in similar problems they have faced before and that they consider the suitability
of these strategies to the problem (Polya, 1957; Yesilova, 2013). It has been found that seventh
grade students participating in the study conducted by Bilgi¢ (2017) differed significantly in their
reflective thinking skills for problem solving in favor of those who received high grades from Social
Studies course. In the study conducted by Altuntas (2019), when the relationship between
students' reflective thinking skills and academic achievement was examined, it was obtained that
there was a positive and moderately significant relationship. When looking at the difference
between the groups, it was determined that the groups with high academic success had more
reflective thinking skills to solve more problems than the groups with lower academic success.

When the results related to last mathematics exam grade are examined, it can be stated
that students’ reflective thinking skills for problem solving and sub-dimensions differed
significantly in terms of last mathematics exam grade. It is seen that the difference was
significantly in favor of the students with “excellent” and “good” grades. Also, when the averages
are examined, the level of skill and attitude increase as the grade increases.

While Bas and Kivileim (2013) determined that high school students' mathematics and
geometry achievements made a significant difference on reflective thinking skills for problem
solving, Tok (2008) concluded that reflective thinking activities increased academic achievement
for primary school students' science course. Aldan Karademir, and Gorgiin (2019) determined that
students who got a high grade in mathematics course had high reflective thinking skills for
problem solving. Sen (2013), in his research on elementary school students, found significant
relationships between students' reflective thinking skills based on problem solving and their
academic achievements in mathematics. In addition, Ozsoy (2002) found a significant
relationship between the general success of mathematics lesson and problem solving. In his study,
Leung (1993) stated that students with higher mathematics knowledge can produce problems that
can be classified as reasonable and solvable problems. This result is consistent with the results of
this study.

When the result related to the correlation analysis is examined it can be stated that
there is a significant and positive correlation between the fourth grade students’ scientific attitudes
with reflective thinking skills for problem solving and sub-dimensions. According to Demirel,
Derman, and Karagedik (2015), there was a moderately significant and positive relationship
between students' reflective thinking skills and their attitudes towards mathematics. Besides,
“evaluating” sub-dimension of the reflective thinking skills towards problem solving had a
stronger relationship with the dimensions of the attitude towards mathematics compared to the
other dimensions. Pimta, Tayruakham, and Nuangchalerm (2009) concluded in their study that
problem solving skills directly affected the attitude towards mathematics in the positive way. Also,
Bas and Beyhan (2012), Phan (2006; 2009), Tok (2008) pointed out a positive relationship in
their study in which they have studied reflective thinking skills and attitudes towards different
lessons.

Giines (2015) found a statistically significant relationship between attitude towards
mathematics lesson and reflective thinking towards problem solving in general. Aldan Karademir,
and Gorgiin (2019) determined a positive, high-level and significant relationship between
secondary school students' self-regulation and reflective thinking skills for problem solving. As a
matter of fact, Francisco and Maher (2005), Hoffman and Spatariu (2011), and Yildiz (2010) also
reached the conclusion that meta-cognition affects problem solving and it also improves learning.

Kesinkili¢ (2010) concluded that activities based on reflective thinking applied in the
seventh-grade science and technology lesson in primary education contributed to the development
of scientific process skills. In their study, Kurtulus and Eryilmaz (2017) determined that as the
problem-based reflective thinking skills of students increased, their anxiety in mathematics lesson
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also decreased. In the study conducted by Tat (2015), it was concluded that there was a
relationship between weekly mathematics lesson working times and attitudes towards solving
mathematics problem and dependent variable. According to Walle and John (1998), the time
spent on problem solving is closely related to the pleasure of solving problems. An individual who
enjoys problem solving tries to reach the result without getting tired or bored during the problem-
solving process. The individual who has a negative attitude gets squeezed out of the problem after
a maximum of one attempt.

Aydin and Diker Coskun (2016) found a significant and positive relationship between
seventh grade students' motivation towards mathematics course and reflective thinking skills
based on problem solving. Erdogan and Sengiil (2019) aimed to investigate the effect of reflective
thinking activities on mathematics attitude in sixth grade students. As a result of the research, it
was concluded that the students' math attitudes in the experimental group were higher than the
students in the control group. In the research of Pimta et. al. (2009), it was determined that
reflective thinking skill towards problem solving had a positive effect on mathematics attitude. It
has been determined that reflective thinking activities contribute to the positive attitude of the
students towards the course (Bas & Beyhan, 2012). Aydin and Diker Coskun (2016) stated that
there was a positive relationship between eighth grade students' mathematics motivation and
reflective thinking skills for problem solving.

When the result related to regression analysis is examined, it can be stated that
reflective thinking for problem solving of the fourth grade students was strongly explained by
scientific attitudes. No direct study was found in terms of the relationship between students'
reflective thinking skills towards problem solving and attitude towards science. But, Demirel et al.
(2015) pointed out that it is seen that the relationship between the students’ reflective thinking
skills towards problem solving and their attitude towards mathematics is significant on a moderate
level in the positive sense. Kaur (2013) found that the relationship between the two variables of
critical thinking and scientific attitude having the relationship of the magnitude .369 signified that
there was positive and significant relationship between the two variables.

Bas and Kivileim (2013) thought that reflective thinking skills for problem solving are
an important predictor of academic success in mathematics lessons (R=.782, R2=.611, p=.000)
and reflective thinking skills for problem solving predict approximately 62% of academic success
in mathematics and 67% of the academic success in geometry. Albayrak, Simsek and Yazici (2018)
determined that reflective thinking skill for problem solving is a variable that predicts
mathematics achievement significantly. On the other hand, in the study of Bas (2013), primary
school students' reflective thinking skills for problem solving explained their academic
achievements in science and technology. So, this finding supports the findings of this study.

5. Conclusion

Consequently, it is seen that there is a significant and positive correlation between the
fourth-grade students’ scientific attitudes with reflective thinking skills for problem solving. Also,
reflective thinking for problem solving of the fourth-grade students was strongly explained by
scientific attitudes. These findings should be taken into account when designing teaching and
learning environments. Teaching and learning activities consist of sub-fields with different
structures and that both cognitive and affective elements should be taken into account in order to
teach effectively. Considering that reflective thinking skill is an important thinking skill, the
importance of scientific attitude has been revealed in order to gain and develop this skill for
students. In this way, it can be stated that thinking skills will become functional especially with
the development of scientific attitude. This situation reveals once again the effect of affective
elements in the learning process expressed in brain-related studies in recent years.
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Abstract

The aim of this study is to examine and determine the extent to which educational drama, as an
innovative teaching approach, can cultivate critical thinking of students in primary school. Based
on the principles of educational drama, 15 theatrical workshops were designed in relation with
and corresponding to the culture and interests of the specific age group. The experimental
method that was followed, was designed and implemented in three discrete stages including: the
pre-research stage, the main research stage and the results extraction stage. The sample
comprising 400 students aged 8-10 has been drawn from six different primary schools in Greece,
the subjects of which were randomly selected. Five critical thinking skills were studied, including
subtraction, induction, observation, reliability, detection and troubleshooting skills. The
qualitative and quantitative data collected was next triangulated in order to lead to the desired
result. The results confirmed the main research hypothesis, hence educational drama, as an
innovative method, can enhance students' critical thinking in primary school.

Keywords: educational drama, critical thinking, skills, innovative method, primary school
students.

1. Introduction

In the 215t century teachers are required to adapt to contemporary data of the times
and modernize the teaching methods that they apply in the classroom. Huss (2019) suggests that
it is important for teachers to work together in order to be able to acquire and develop the
necessary skills. It is considered to be important to enrich their teaching approaches and evaluate
their work so that they constantly become better through the experiences that they gain.

Children and young people are at the core of this need for change as in the future it
will be they who will be called upon to judge what needs to be changed in society and one way to
do that is to learn how to think efficiently and effectively. According to Facione and Facione (2013)
if you teach people how to make the right decisions and equip themselves with the right skills, they
will in turn improve their future and become active members of society. Teaching a student to
think critically may not guarantee a life full of happiness, but it certainly offers them the
foundations for better route of progress in all areas and is clearly better than burdening them with
the heavy load of bad consequences of their poor decisions and choices.
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o Educational drama as an innovative method for teachers.

« An intervention program was designed and implemented based on the principles of
educational drama with the aim of cultivating critical thinking.

« Five critical thinking skills were studied, including subtraction, induction, observation,
reliability, detection and troubleshooting skills.

« Triangulation of qualitative and quantitative data to draw reliable conclusions.

« The results of the research revealed that educational drama can cultivate critical thinking in
primary school students.

In addition, according to Bailin, Case, Coombs and Daniels’s theory (1999) critical
thinking in school may include teaching students the value of truth-telling, making students
rational and open-minded towards new stimuli, respecting their interlocutors, and being willing
to think and view things through a different prism. Therefore, it is necessary to cultivate critical
thinking in students. It is reasonable to ask whether critical thinking can be measured, since it is
not defined according to certain rules or in a particular context.

Mc Peck (1981) argues that critical thinking is a skill that can be taught like many
others but is not included in any curriculum as a subject, therefore the teacher is called upon to
incorporate it in the teaching of other subjects. Landy and Montgomery (2012) consider drama in
education as a significantly useful tool for students’ social reform. The experience of educational
drama could shape attitudes and lead to pathways of critical thought.

Neelands (2011) suggests that drama in education can develop skills that are necessary
for life in modern society and include: self-discipline, teamwork, critical thinking, problem-solving
ability, self-esteem and self-confidence. Bailin (1998) explores critical thinking and drama in
education and concludes that students through drama enter the process of developing their own
critical challenges, answering questions, stimulating their thinking and developing healthy
dialogue with peers, in an atmosphere of mutual trust and respect.

In this article we are called to investigate whether educational drama can bring about
this change that the education system needs and how critical thinking can be integrated into it.
Educational drama is called, as an innovative method, to function as the tool that will strengthen
critical thinking in the context of primary school curricula.

2. Theoretical background
2.1 Drama education

The need for modernization of pedagogical methods and learning is increasing in an
era dominated by the rapid pace of communication, information and technology. However, the
need for an alternative form of learning began as early as the second half of the 19th century when
the arts began to be introduced into European school curricula (Kamens & Cha, 1992). Art,
therefore, is established as a means of cultivating spiritual, social, and moral values with the main
goal of shaping children in depth, but the interesting thing is that it is not the value of the arts
themselves that matters, but the artistic practices they use for the purpose sharpening their spirit
and virtues of children (Jorissen et al., 2018). It should be noted at this point that of all the arts,
the present article focuses on educational drama.

From a semantics point of view, the word “drama” means action and although as a
term has been adopted by other European countries in a variety of forms such as “drame” (France)
or “Schauspiel” (Germany), everywhere the term denotes theatrical or dramatic work (Pavis &
Ubersfeld, 2006). The first signs of the beginning of drama being adopted in education and in the
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classroom, appear in Plato’s work “The Republic”, referring to the contribution that play should
have in classes (Bolton, 2007). In mid-1960s, actors, directors and writers in Britain encouraged
teenagers to engage in theater, confirming that drama in education has its roots in theater (Sextou,
2004). However, it should be argued that the combination of theater and education appears earlier
in Britain in the 1920s, where the term “dramatization” was coined by Finlay Johnson (1911).

Today, however, despite the passage of time and the need for technology within the
school, educational drama remains almost unchanged (Anderson, 2012), that is, it uses techniques
such as play through which students can express themselves freely and spontaneously (Boal et al.,
2008). It can be realized that drama has offered many benefits to the education which will
specified and discussed below. “Drama is the paint that turns life into an art and builds the bridge
between what this world is and what it might be” (Prentki & Stinson, 2016: 4).

Additionally, the drama uses a symbolic language, through which the real world can
be represented (Varriour, 1994). We find that drama in education, in addition to the entertaining
character that it undoubtedly has, since it has a playful form at its base, also acquires a social
character. It also motivates children and adults to use not only their body but their spirit and
emotion (Kalidas, 2013) giving the drama a multi-layered role. However, drama in education not
only offers aesthetic experience but also motivates students and drives them to learn in a different
way, that is, to break away from the traditional methods they have learned so far by making it an
educational phenomenon (Sextou, 2004). Cattanach (1996) also states that the most important
thing offered through educational drama is the so called “aesthetic illusion”, which means that
educational drama and its tools, such as improvisation, games, etc., offer individual students the
opportunity to simulate daily life activities in a “safe” environment created by the theatrical
context without any restrictions and fears. Winship (1954) refers to the educational theater
supporting that through it students have the opportunity to learn about the principles that govern,
democracy and their interrelationship. In other words, through the resulting collaborations,
students are trained through harmonious participation, in expressing their opinion freely and in
cultivating a critical view of the world.

2.2 Critical thinking skills

On the basis of the above, a reasonable question that arises is related to the kind of
benefit that educational drama can provide to school curricula and in the cultivation of critical
thinking.

The search for the definition of critical thinking, both theoretically and empirically
(through the investigation of appropriate tests), has been going on for decades without any clear
definition found. Ennis, one of the theorists who has thoroughly researched critical thinking,
defines it as “a reasonable reflective process focusing on deciding what to believe or do” (Ennis,
2018: 166). Nevertheless, this is apparently a definition that needs further investigation and
clarification (Kuhn, 2019).

Another interesting definition that has been formulated, specifies critical thinking as
an activity of the person evaluating or composing information using observation, experience,
and/or communication as a guide for those who believe or act (Scriven, 1987). However, the author
of this paper believes that a universally accepted definition may not exist or cannot be found since
critical thinking is a conceptually complex entity involving a wide variety of skills, five basic and
35 subcategories, each one of which, according to the American Philosophical Association (APA)
(Schmaltz, Jansen & Wenckowski, 2017), need a separate definition.

In the field of education, things are complicated since critical thinking concerns most
if not all of the scientific disciplines and is tangible in many categories. What dominates and is
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primarily cultivated at all levels of education primarily comprises the skills of understanding and
evaluation, followed by analysis and synthesis (Kennedy, Fisher & Ennis, 1991).

Ennis (1989) considers it beneficial for elementary school students to be taught or
rather guided through the pathways of critical thinking, especially starting from the early school
years. Its teaching can be initiated through a “general approach”, which can take for example the
form of a simple disagreement in the classroom until students are trained to think critically and
develop this ability to the wider external social environment. Therefore, the importance of
cultivating critical thinking in primary school students’ minds can be considered as of paramount
significance since besides enhancing their academic performance, it can assist students’
adaptability to society in their adulthood as well.

As Marin and Halpern (2011) also confirm through their research findings, critical
thinking is composed of a series of vital skills. Cultivating these critical thinking skills in education
is very important since we are going through an era where information is being transmitted at a
very fast pace. Essential and effective education presupposes the promotion of all of the students’
critical thinking-related skills (Facione & Facione, 1996). However, despite the unanimously
acknowledged need for all school curricula to incorporate critical thinking, the literature on critical
thinking cultivation and development is rather incomplete.

In the light of the above, it is deemed necessary to strengthen the critical thinking of
primary school students. Skills that could be studied and measured according to Ennis (1989)
include observation, reliability, induction, subtraction, problem identification and coping.

It was considered ideal in this case to use the experience of educational drama as the
means that will cultivate critical thinking skills. Educational drama has the potential to turn
learning into experience. Through role-playing games and theatrical improvisations, it has the
potential to create a happy and creative atmosphere where students' interaction, collaborations
and skills are enhanced.

3. Methodology
3.1 Research objectives

According to the theoretical framework, no one can dispute the fact that educational
drama follows a dynamically evolutionary track, since it has been established as a fundamental
process in human experience (Tsiaras, 2016a). As Heathcote (1984) argues, educational drama is
a process in which students express themselves as they would in real life (Adigiizel, 2009: 86). The
relationship between educational drama and critical thinking is based on the fact that educational
drama, as an innovative tool, can cultivate and contribute to the development of the five (5) main
skills of critical thinking which, as mentioned above, include observation, inductive and
subtraction, reliability, detection and troubleshooting.

Observation is one of the most important skills in critical thinking. Being an observant
student means that all the data of the problem can be identified and thus a correct solution can be
faster found and specified. Abstraction is the ability of the student to think logically, connect and
interrelate data in the right sequence and make the right decision. Inductive thinking leads
students from a given data to reasonable and sound generalization and consequently to the right
solution. Identifying the student’s problem is also important. Examining the data of the difficult
situation will lead him to deal with it. Finally, self-confidence and therefore proper control of the
data source has to do with the student's perception. When the student can evaluate and ensure the
reliability of a specific data source, this in turn can lead to the correct solution of the problem.

In the light of the above, the research question examined of this paper can be specified
as follows:
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To what extent can educational drama, as an innovative tool, influence and enhance
the critical thinking of primary school children?

In order to provide an answer to this question, an intervention program was designed
and implemented based on the principles of educational drama that could cultivate these five
critical thinking skills (observation, inductive and subtraction, reliability, detection and
troubleshooting.)

3.2 Pre-research preparation

At the pre-research stage, the theoretical framework governing critical thinking and
the theories around it were studied in depth. The principles of educational drama were also
discussed and the steps required to be taken for the implementation of the present research were
planned.

Scientific research is a continuous investigation of hypothetical propositions about the
possible relationships between natural phenomena (Kerlinger, 1979). In that sense, for the
selection of the methodological approach to be applied and in order for the goal and objectives of
this paper to be satisfied, both the theoretical background of the research approaches and two
basic criteria were taken into account. The first criterion implies that the approach to be chosen
and applied has to be the one that provides the greatest possible certainty about the actual
descriptive characteristics while according to the second criterion the greatest possible certainty
about the true nature of the relationship between the variables has to be ensured.

It was therefore considered as vitally necessary by both the research supervisor and
the members of the research team to design and implement the experimental method (Kolaczyk,
2009).

As dependent variables were identified the five critical thinking skills while as the
independent variable has been decided to be the educational drama. Four hundred (400) students
from six various primary schools in Greece, aged 8 to 10, were randomly selected. Two hundred
students (200) were selected to compose the experimental group while the remaining two hundred
(200) students compose the control group of the research. As far as the composition of the
experimental group in terms of sex, 118 were girls and the remaining 82 were boys. This sample is
considered to be representative of the population under examination since it was randomly chosen
so as to cover the different educational and social criteria of the student population of the country’s
primary schools.

Then, after the theoretical framework through the review of domestic and
international bibliography was established by the researchers, the fifteen (15) theatrical
workshops that would be used as interventions in cultivating the critical thinking skills of primary
school students were designed in detail.

The aim of these theatrical workshops was to achieve the development of students’
critical thinking through playful activities and dilemmatic situations designed to lead them
ultimately to the right decision. The design of each theatrical workshop was structured in such a
way so that all of the six critical thinking skills could be progressively developed and enhanced.

Theatrical workshops had about the same structure. They began by telling a story in
which the hero faced some obstacles and dilemmas and students were asked to help him
overcoming them. This was followed by various theatrical techniques such as confidence games,
role-playing games, icy images (Bolton, 2007) closed and completed with reflection. In the
theatrical workshops, each student expressed their opinion after first identifying the problem,
evaluating the data and the reliability of the sources, listening to everyone’s opinions and leading
to the correct treatment and solution of the problem.

107



A. Dima, E. Kaiafa & A. Tsiaras — Evaluation of the Educational Drama as an Innovative Method...

At the stage of preparation to be led to the main research, the questionnaire that would
be given to the students before the implementation of the theatrical workshops and after their
completion was designed. The research team evaluated critical thinking as a complex function
based on the Cornell Class-Reasoning Test scale (Form X), a series of Cornell Critical thinking
tests by Ennis, Gardiner, Morrow, Paulus and Ringel (1964) and the Starkey’s Questionnaire
(2010).

The questions chosen to be used were translated with the reverse translation approach
(translation- back translation), modified to match the age of the sample, as well as the culture and
interests of the specific age group. After checking its validity, reliability and functionality, the skills
of observation, reliability, detection, troubleshooting, induction and removal were investigated at
the main research stage.

The questions in the final questionnaire were in the form of multiple choice and the
correct answer was always one of the four choices provided (a, b, ¢, d). The questionnaire consists
of twenty-four (24) questions that focus on the five axes of critical thinking skills. An indicative
example from the questionnaire includes the following:

You hear on TV that all buses, subways, trains, etc. will go on strike because
employees are demanding an increase in their salaries. What conclusion do you
draw?

(a) They have made everything more expensive so they are asking for an increase.
(b) If they are not given an increase, the ticket will be increased in the following days.

(c) People who move with these means will have to find another way of commuting
and reach their business.

(d) Their bosses will not like this at all.

In addition to the questionnaire, each member of the research team was asked to keep
a research diary (Burgess, 1981) to record all the important events and behaviors of the students
during the implementation of the theatrical workshops.

Finally, after obtaining the required permits from the Ministry of Education and the
consent of both the principals of the primary schools and the parents or the guardians of the
students, the research team proceeded to the main research stage.

3.3 The main research

The main research phase began with the completion of the questionnaire from all 400
students. After completion the questionnaires were collected, the research team proceeded with
the implementation of the 15 theatrical workshops. Each theatrical workshop for each class took
place once a week and lasted 45 minutes, which is one teaching hour of the school. Theatrical
workshops were held within the school schedule and during the Theatrical Education course. The
15 theatrical workshops were conducted on a sample of 200 students, which was our experimental
group. This intervention lasted 4 months.

During the theatrical workshops, each researcher kept a diary, which would later be
used to extract qualitative features of the research.

After the end of the 15 theatrical workshops, the research team gave for the second
time the questionnaire that had been given before the intervention of the theatrical workshops.
The same questionnaire was completed again by the 400 students, both in the experimental group
and in the control group, to test whether the educational drama, as an innovative method, worked
in cultivating critical thinking skills.
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3.4 Example of a theatrical lab
The following is an example of a theatrical workshop conducted as part of the research.

The theatrical workshop began with kinetic exercises and were next followed by the
narration of the story. This particular story deals with a historical event, the Battle of Thermopylae,
which was in the textbooks of the History of the 4t grade of the students.

The story began somewhat like this: “The new king of Persia, Xerxes, began to prepare
a new campaign against Greece. The Greeks held a meeting in the Isthmus of Corinth and decided
that they should face the Persians together. The Spartans would be the leaders ...”

The children are divided into groups and are represented with an icy image, imagining
the meeting at the Isthmus of Corinth.

The narration continued “... the great Persian army started in the spring of 489 BC.
Never before have people seen so many armies. The Persians, after crossing the Hellespont, moved
to Greece. The Greek army, led by the king of Sparta, Leonidas, headed for Thermopylae. In this
narrow passage, 7,000 Greeks lined up to stop the Persians.”

The children are divided into groups and each group writes on a piece of paper, two
objects that the Greek soldiers may have had with them and express their psychological state.

The story continued: “... Xerxes, when he arrived at Thermopylae, asked the Greeks to
surrender their weapons. Leonidas’ answer was: “Molon lave” (come and get them). And the battle
began ...”

The children sitting in a circle and taking turns express in one word how they would
characterize Leonidas.

“The Persians could not fight together in the strait. Those who tried to cross fell dead.
Xerxes was puzzled and believed that no one would have the courage to fight. He then called on
his generals and a group of military representatives to listen to them and better assess the
situation.”

The children are divided into two groups. The 1st group, the generals, argue that they
should not surrender their weapons and leave. The 274 group, the representatives of the soldiers,
claim that they must leave the Strait of Thermopylae. The views of each group are formulated with
arguments in order to convince him and are announced to the researcher who is in the role of
Xerxes.

The children sit in a circle again and each one playing the role of Xerxes announces
her/his decision. What would they do in Xerxes’ place?

“... Xerxes did not manage to decide what to do, but then a local from Trachina,
Nightmare, who knew the surrounding mountainous area, came to him. So he approached Xerxes
and promised to lead the Persians down a narrow and steep path behind Leonidas’ army. Thus,
those who would follow him could surround the Greeks and kill them with great ease. As soon as
the king heard this, he jumped for joy and gave rich gifts to Nightmare.”

The researcher selects a student who wishes to enter the role of the traitor called
Nightmare and sit in the hot chair. The children below him ask questions to understand what a
person he is, what he has experienced, how he feels now and what led him to this action of betrayal
his Greek compatriots.

“... After that, Xerxes sent twenty thousand men with him against the Greeks at night.
In the Persian army, however, there was also someone from Kimi, who was called Tyraskada, a
good and right man. So at night he broke out of the Persian camp and went to Leonidas and told
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him the news, he was not aware of. Leonidas realized that his army would be surrounded and
trapped.”

The children form “a corridor of consciousness” as it is called where they say out loudly
their thoughts about what to do and the psychological state in which Leonidas finds himself. The
researcher or a child in the role of Leonidas passes through.

The narration ends “... Leonidas then told those who wanted to leave. This left 700
Thespians and 300 Spartans. The Greeks were forced to fight on two fronts. And they were all
killed. However, their death went down in history as proof of great patriotism.”

Then the children themselves, regardless of what happened in the story, express their
stating whether they would do the same or not, justifying each option.

4. Results

After collecting the completed questionnaires as well as the information written down
in the research diary that were recorded during the 15 theatrical workshops, the evaluation of the
research results followed. The research process was completed by triangulating the data.

The statistical processing of the values of the dependent variables in this study was
observation, reliability, abstract and inductive thinking, problem identification and coping, using
the SPSS statistical program. It was deemed necessary to study each dependent variable
separately.

The averages of the dependent variables were measured on the same scale, at two
different times, with the statistical criterion t-student. The statistical test for normal distribution
was done with the Shapiro-Wilk test and the distribution of the population from which our sample
comes is approximately normal.

The Cronbach’s alpha reliability index was used to calculate the reliability of the
measurement tool. Analyzing the results, based on the values observed before and after the
intervention, Cronbach’s alpha values for each of the five skills were calculated. The process was
done for both the control and the experimental group.

Table 1 shows the mean estimate and standard deviation for all of the five factors as
they evolved in the experimental group.

Table 1. Measurement values of the factors of variables subtraction-induction-reliability-
observation-problem identification and troubleshooting of the experimental group

Before After Result
Mean standard mean standard mean standard |z] P(>|z|)
estimate  deviation estimate deviation estimate deviation value

Subtraction 1.96 0.20 1.60 0.50 0.36 0.49 3.674 <0.001
Induction 1.80 1.19 2.64 1.19 -0.84 1.46 2.871  0.002
Reliability 4.36 1.15 3.52 1.47 0.84 1.84 2.281 0.011
Observation 2.32 0.48 2.28 1.10 0.04 1.24 0.161 0.436
Identification 0.92 0.64 2.24 1.23 -1.32 1.37 4.797 <0.001
Troubleshooting
experimental 200 students
group
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The results for all five skills, subtraction, induction, reliability, observation,
identification and troubleshooting, observed in Table 1, have a positive statistical significance.
That is, after the intervention, all five students’ critical thinking skills improved.

Table 2 reflects the mean estimate and standard deviation for all five skills in the
control group.

Table 2. Measurement values of the factors of variables subtraction-induction-reliability-
observation-problem identification and troubleshooting of the control group
Before After Result

mean standard mean standard mean standard zZ P(>|z|)
estimate  deviation  estimate  deviation estimate deviation value

Subtraction 1.24 0.66 1.04 1.04 0.20 1.08 0.926  0.177
Induction 2.52 1.32 2.28 2.28 0.24 1.54 0.782 0.217
Reliability 3.84 1.17 3.40 3.40 0.44 1.68 1.305 0.096
Observation 1.84 1.28 1.96 1.96 -0.12 1.81 - 0.370
0.331
Identification 1.76 1.23 1.96 1.96 -0.20 1.22 - 0.207
Troubleshooting 0.816
control group 200 students

The results in Table 2 of the control group do not show statistical significance.

Summing up, the statistical analysis of the data surveyed provided evidence that the
research hypothesis can be confirmed. In the classes where the students attended the theatrical
workshops which were based on the principles of educational drama, the five skills were enhanced
in contrast to the findings of the control group. Therefore, our experimental research revealed that
the answer to the main research question is affirmative. Educational drama, as an innovative tool,
can influence and enhance the critical thinking of primary school children.

At the same time, the data collected from the research diaries of the members of the
research team was also interesting. In the first weeks, some students did not actively participate
as the more dynamic ones took responsibility and guided the rest. It was observed that most
groups had “leaders”. In the process, however, even the weakest characters slowly began to express
their opinions. Students began to trust and cooperate with each other. Through theatrical
workshops, students were encouraged to take initiatives, to examine all the data of the problem,
to listen to the opinions of others, to evaluate them and to be led to draw their own conclusions.

In the beginning, what was noted in the research diaries was that decision making by
the students was often trivial. The students were not used to observing all the data, listening to the
opinions of the others, as a result of which they made wrong decisions. In the process, however,
and as the theatrical workshops progressed, their observation became sharper and to the point.

We were impressed that almost all of the students did not evaluate the source of the
information at all, as a result of which they perceived incorrect information as correct. The fact is,
however, that most students could assess a difficult situation, which could be solved by the hero
of our story.

As for inductive and abstract thinking, which are skills that students have difficulty
acquiring, it was observed towards the end of theatrical workshops, a fact that was not initially
observed, students at the reflection stage could generalize their thinking. Students’ phrases such
as “since the hero is lying, the rest will be never led to the truth” were heard, or they had the ability
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to more easily formulate a series of interrelated sentences to prove the truth or not. They often
recorded the details of the problem and drew their own conclusions.

Therefore, our experimental research revealed that educational drama, which is an
innovative tool in the hands of teachers, can cultivate critical thinking skills.

4.1 Discussion

According to the results of the research, it turns out that educational drama, as an
innovative method in educational practice, can cultivate the critical thinking skills of primary
school students.

The educational drama approach focuses on experiencing and realizing reality.
Through theatrical techniques, students experience and directly express their experiences, finding
solutions to their problems (Adigiizel, 2009). In students, pretending behavior, through role-
playing games, evolves from a complex of recreating experiences from their daily lives, stimuli
from what they read, hear and see on television. This fact reflects their life experiences (Tsiaras,
2016b).

The aim, therefore, of the 15 experiential, theatrical workshops was for the students to
master the dilemmatic situations in which the heroes found themselves and try to find the most
suitable solutions. In order to be led to them, they had to sharpen their critical skills.

Students had to enhance their observation. We could achieve this with icy images or
sculpture-sculpture technique. Students had to observe all the details in order to be able to draw
a correct conclusion. Judging which of all the data is reliable to take into account in order to make
the right decision, theatrical improvisations helped a lot to make this possible.

Role-playing games helped students learn to identify details and lead to generalization
of results and thus enhance their inductive thinking. The ability of students to use their abstract
thinking, that is, to find in a logical sequence way that could lead them to the most appropriate
decision-making, was greatly helped by theatrical improvisations and the corridor of
consciousness. Finally, all theatrical workshops closed with reflection. At the stage of reflection,
the students became aware of the experience they lived through the educational drama.

The targeted planning of theatrical workshops was the appropriate factor in cultivating
the skills of critical thinking and highlighting educational drama as an innovative tool in the hands
of teachers.

5. Conclusions

Educational drama is a different educational proposal that essentially separates its
position from the principles of traditional teaching and turns learning into an interesting and
creative “game”. Through this, students act independently, express their opinions freely, think
critically, and act for the team. Educational drama, as an innovative tool for teachers, plays an
important role in enhancing student’s critical thinking because it can link thinking ability to
behavior (Fisher, 2008: 164).

We wanted to take advantage of this innovative proposal and prove in essence that
primary school students, in a pleasant environment, can enhance their critical thinking skills.
Specifically, the skills studied and measured were observation, subtraction, induction, reliability,
detection and troubleshooting. The results of the research proved that educational drama has a
positive effect on this advanced type of thinking.
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Given the fact that the scope of research on critical thinking combined with
educational drama is limited and the issues under consideration, we believe that the
implementation and proof of the goals we set from the beginning, to cultivate critical thinking in
primary school students, will re-position in a positive direction the important role of education in
Greece, for the benefit of our society.
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Abstract

The aim of this research was to investigate the effect of science course which is based on inquiry
based learning approach on seventh grade students' scientific process skill levels. Both
quantitative and qualitative data collection methods were used in the study. Considering that
both quantitative and qualitative data collection methods were used, the study involved a mixed-
method design. The research process was carried out according to the simultaneous
transformational mixed research design. The study group consisted of 40 students at seventh
grade who were studying in public schools in a district in the western part of Turkey in the 2016-
2017 academic year. The data analysis was carried out with Scientific Process Skills Scale and
Semi-Structured Interview Form. The obtained data were analyzed using statistical methods. As
a result of the study, it was determined that the scientific process skill levels of the students in
the experimental group increased statistically significantly compared to the students in the
control group. Additionally, the results obtained in the analysis of qualitative data support the
results obtained from the quantitative data.

Keywords: Science education, inquiry based learning approach, secondary school students,
scientific process skills, student opinions.

1. Introduction

Nowadays, it is more important to teach students how to reach scientific knowledge
instead of giving it directly. Students should be provided with opportunities to grow up as
individuals who investigate, question, think critically, and manage their own learning process. In
this regard, educators have been supporting students’ learning through direct experiments for a
long time. This issue was dealt by John Dewey in 1916 with the emphasis that understanding
scientific method is more important than memorizing scientific knowledge (Lederman, 1992). It
is stated that students learn better through direct experiments for a specific purpose, providing
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real-life content, methods and perspectives (Dewey, 1933, as cited in Dell'Olio & Donk, 2007). It
is important to design strong learning environments based on constructivist approach-based
learning processes for effective teaching (Sahranc, 2011).

« There is no statistically significant difference in the general science process skills (SPS) pre-test
scores between the experimental group and control group, but there is a statistically significant
difference in the SPS post-test scores between the groups. Considering the mean ranks of the
groups in the table 2, this difference is in favor of the experimental group.

+ It is found that there is a statistically significant difference between general SPS level the pre-
test and post-test scores of the experimental group. Considering the means of the test scores, it
is seen that this difference is in favor of the post-test scores. On the contrary, there is no
statistically significant difference between the means of pre-test and the post-test scores of the
control group (Table 3).

+ The findings obtained from the quantitative data coincide with the findings obtained from the
qualitative data in the research.

In our country, it is emphasized that, in 2013 and 2017 Science Curriculums, the
Inquiry-based Learning (IBL) approach is preferred, in which the student is responsible for
his/her own learning, and this approach enables the student to actively participate in the learning
process and allows the student to construct information in his/her own mind (MoNE, 2013;
MoNE, 2017). The IBL approach is based on the teaching-learning strategy developed by J. Dewey
(Sahan, Uyangor & Isitan, 2012). The inquiry-based method in science education has been a
popular field of study for science literacy criteria since 1993 and for science education with the
National Science Education Standards prepared by the National Research Council (NRC) since
1996 (Lederman, Abell & Akerson, 2008). The IBL approach is based on teaching science contents
based on science, and it is a comprehensive approach where scientific inquiry and teaching
strategies are used together in the teaching process (Bybee, 2006). In this approach, students use
inquiry to reach ideas and theories that help them explain what they observe, such as scientists, to
understand what is happening around them and the facts of nature (Duban, 2014). There is a
learning cycle that follows the sequence of developing a question, constructing a hypothesis,
developing an experimental design, collecting and recording data, analyzing data, reaching results,
constructing and extending generalizations, and sharing results in an inquiry-based teaching
process (Dell’Olio & Donk, 2007). In order for a student to succeed in the process of IBL, earn
learning outcomes, understand the way scientists work, the student must have readiness to ask
questions about the inquiry process, design research, and collect and analyze data. Moreover, they
must have readiness to use evidences, establish connections with questions and answers. The
ability of the student to produce scientific questions in the learning process is an essential feature
(NRC, 2000; Jesus, Souza, Teixeira-Dias & Watts, 2005). In this regard, the teacher should guide
the connection between scientific ideas and experimental data in the IBL process (Varelas, 1996;
Metz, 2004). Students should be encouraged to formulate questions within the learning
environment and to avoid subjectivity and to make predictions about the subject without being
obsessed with objectivity, and thus new perspectives and possibilities will be considered
(Zandvliet, 2013). It should be remembered that a rich learning process will be experienced with
the emergence of different perspectives and practices in the process of IBL.

While IBL activities are used to improve students’ inquiry skills, “real” is used to raise
awareness of conducting a scientific study and prepare them to critically address scientific issues
(Filippi & Agarwal, 2017). Moreover, the IBL approach is a powerful learning tool for the
development of individuals as it supports understanding the nature of science, acquiring scientific
knowledge and scientific process skills, and the establishment of scientific thinking (Fang, Lamme
& Pringle, 2010). Through the inquiry method, students learn to use scientific knowledge and
processes as well as use critical thinking and reasoning skills to identify and formulate their
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problems. Furthermore, they earn a deeper understanding of the nature of science and scientific
processes as a result of their active participation in discussing, explaining, and researching
science-related events and issues, and develop their scientific thinking skills (Fang et al., 2010).
The IBL approach makes it easier for students to perceive the real world and provides
opportunities for them to use all kinds of science concepts, principles, and laws they have learned
in the classroom to solve real-life problems (Duban, 2014).

Researches on IBL also supports the effectiveness of the IBL approach. In the study
conducted by Wilson, Taylor, Kowalski and Carlson (2010) investigating the effectiveness of the
IBL, it is stated that the students in the experimental group have showed significantly higher
achievement in acquisition way such as knowledge, reasoning, discernment, and discussion than
the students in the control group and that this difference has been maintained both immediately
after the study and at the end of the four-week period. In the study carried out by Kuhn and Pease
(2008) in which the IBL approach was applied, it is stated that in the development of the students
followed up year by year, the students have made significant progress in understanding the inquiry
objectives, identifying questions, expressing ideas, defining models, controlling comparisons,
interpreting data that is becoming more complex, supporting claims and developing validated
predictions overtime, and that they can apply the scientific method properly. In the study carried
out by Bunterm, Lee, Ng Lan Kong, Srikoon, Vangpoomyai, Rattanavongsa and Rachahoon
(2014), some learning outcomes were examined based on guided and structured inquiry-based
learning. As a result of this research, it is stated that there is a significant positive difference on
science knowledge and science process skills of both groups. In the study conducted by Van Uum,
Verhoeff and Peeters (2017), the effect of teacher guidance on the learning process of the students
is investigated, and it is concluded that the open IBL process could be initiated with the use of
intensive guidance by the teachers, and it is detected that the use of lightened guidance in addition
to the intensive guidance has improved the students’ scientific understanding and contributed to
the formation of a common guidance process between the teacher and the student during learning
and that students could acquire scientific knowledge and skills to direct their own learning process
over time.

Also, the studies carried out on the basis of the IBL approach within the scope of the
research performed are considered important in terms of providing students the opportunity to
improve their scientific process skills (SPS) levels by conducting scientific inquiry activities and
providing the opportunity to conduct research and construct information using a scientific
method. Based on this study, it is envisaged that the IBL approach may serve as an example of its
applicability in science courses and that the IBL approach can provide an example of how it can
be applied in science courses. It is thought that the prepared worksheets can be used in different
academic studies and science courses in secondary schools and present ideas for new researches
in the literature related to the research topic. In this context, in this study, it was aimed to
investigate the effect of the IBL approach on the SPS level of seventh grade students. Moreover, it
was aimed to determine the students’ views on the applications of the IBL process. For this
purpose, the following the sub-problems are examined:

e At the end of the application process, is there a statistically significant
difference in basic SPS levels between the experimental group students to
whom the IBL approach was applied in the science course and the control
group students to whom the 2013 Science Education Program was applied in
the science course?

e At the end of the application process, is there a statistically significant
difference in high-level SPS levels between the experimental group students
to whom the IBL approach was applied in the science course and the control
group students to whom the 2013 Science Education Program was applied in
the science course?
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e What are the opinions of the experimental group students towards the
application of the IBL process?

2. Method
2.1 Research model

The aim of scientific research in social sciences is to understand the complexity of
human behavior and experiences. The task of the researcher is to understand, explain, and
describe this complex structure within the limits of research methods (Morse, 2003). Although
the techniques and methods used to reach scientific facts play an important role, one of them alone
is not enough. In this respect, it is necessary to get closer to reality using more than one method
(Tiirkdogan, 2000). The use of quantitative and qualitative approaches in social research provides
a better understanding of the research problem and a complex phenomenon, broadens the
boundaries of the research, and provides answers to research questions from different
perspectives (Morse, 2003; Creswell & Plano Clark, 2011). Research designs created by combining
various qualitative and quantitative research methods are called mixed research (Morse, 2003).

In this research, since both quantitative and qualitative data collection methods were
used together, the research involved a mixed method. The research process was carried out
according to the simultaneous transformational mixed research design. In this design,
quantitative and qualitative data are collected and analyzed at the same time. Priority is given to
qualitative or quantitative data types, but in some cases equal importance can be given to both
data types. Data analysis is performed separately, and combining usually occurs during the data
interpretation stage or when data are transformed during data analysis. It is useful for providing
a wide range of alternatives or perspectives, supporting the participants, and providing a better
understanding of the phenomenon being studied (Creswell, 2003).

In this research, after the pre-test of the Science Process Skills Scale (SPSS), the
science course was carried out in the experimental group according to the IBL approach while the
control group was conducted based on the 2013 science course curriculum. Qualitative data were
collected from experimental group with semi-structured interview form in order to support
quantitative data during the IBL process. At the end of the process, SPSS was applied to both
experimental and control groups as post-test. The steps applied in the research are detailed in
Model 1.

PRE-TEST COURSE POST -TEST

SCIENCE COURSES BASED ON IBL
SPSs ////AND SEMI-STRUCTURED INTERVIEW /7
.

CONTROL SCIENCE COURSES BASED ON THE

/ GROUP (7.0} /777 **>> /73013 SCIENCE COURSE CURRICULUM / 74

Model 1. Research model

In the research, the quantitative data obtained from the pre-test and post-tests were
examined by statistical methods and the qualitative data were examined by content analysis.
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2.2 Working group

This research was conducted with 40 students at seventh grade level who were
studying in a public school in a district western part of Turkey in 2016-2017 academic year. These
students consisted of two classes of twenty individuals. With the random assignment, one of the
classes was included in the study as the experimental group and the other as the control group.
The science teacher, one of the authors of the article, provided the science courses of both groups.
While a small number of students in the experimental and control groups lived in economic
conditions at the upper or lower income level, the students of both groups generally had moderate
economic opportunities. The experimental group consisted of 12 boy and eight girl students, and
the control group consisted of 11 boy and nine girl students. The school where the research was
carried out was that 450 students were studying, there is no conference hall, there is no indoor
gymnasium, and there is no equipped science laboratory; however, it is a public school with
moderate physical conditions with science course materials sent by MoNE in the science class,
where there is a class that can be used as a science class.

2.3 Data collection tools

In the research, SPSS was used for the collection of quantitative data and a semi-
structured interview form was used for the collection of qualitative data.

2.3.1 Scientific process skills scale

As a data collection tool, SPSS developed by Aydogdu, Tatar, Yildiz and Buldur (2012)
was used. SPSS consists of 27 multiple-choice items. Nine of the items are aimed at measuring
basic skills and 18 of them measured high level skills. At the basic level, there are items for
observing, classifying, using space/time relations, making predictions, making inferences; on the
other hand, at the high level, there are items for problem solving, hypothesis building, determining
and controlling variables, conducting experiments, and interpreting data. In order to determine
the scientific process skills of all students in the second stage of primary education, the reliability
coefficient (KR — 20) of the proposed measurement tool to be used in screening experimental
studies is 0.84. Additionally, average difficulty is 0.54. The differences between the average scores
of the students in the upper 27% and lower 27% of the measurement tool are statistically
significant for each item (p<0.05). According to these results, it can be said that this measurement
tool developed to measure the scientific process skills of elementary school students is valid and
reliable (Aydogdu, Tatar, Yildiz & Buldur, 2012).

2.3.2 Semi-structured interview form

In order to support the quantitative data collected in the study, qualitative data were
collected from the experimental group students through a semi-structured interview form. The
semi-structured interview form has developed by Yildiz (2008) and consists of eight questions.

2.4 Preparation of worksheets

The worksheets were prepared by the researcher, who was also the science teacher of
the study group, in accordance with the seventh grade learning outcomes of the Science Education
Program (MoNE, 2013), and by paying attention to the elements that might be of interest to the
students and examining many studies about the IBL approach in the literature. Afterwards, the
worksheets were re-submitted to the expert opinion by making necessary arrangements by the
researcher in accordance with the expert opinion. The worksheets were used in the lessons after
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finalizing the preparation process according to expert opinion. In line with the learning outcomes,
a worksheet was created for each subject included in the course process. Each worksheet consisted
of 4-6 pages. Students were not given ready-made problem situations on the worksheets; instead,
scenarios were given to students on each worksheet. The scenarios were also prepared by the
researcher who was the science teacher of the study group and prepared the worksheets. In the
preparation of the scenarios, attention was paid to the development characteristics of the students,
the content of the subject, and the quality of the students to reach the problem situations related
to the subject. Considering the possibility that the students would see more than one problem
situation that they could investigate in the scenarios, two sections in which the students should
write their own sentences were presented on the worksheets. In both chapters, there were 10 parts:
research problem, hypothesis, dependent variable, independent variable, control variables, tools
and materials, trial plan, trial phase, observation-measurement and results, and evaluation. In
both stages of the evaluation part, five or seven questions were given to the students to write their
own sentences according to the subject characteristics.

2.5 Inquiry-based learning process applied in the science class

In order to collect quantitative data, SPSS was applied as a pre-test to the experimental
and control group students before the application process and as a post-test at the end of the
application process. Application process was carried out in both groups within the framework of
“Force and Energy” unit learning outcomes. Within the scope of the Force and Energy Unit, five
topics such a-as Pressure in Solids, Pressure in Liquids, Atmospheric Pressure, Gravitational
Potential Energy and Kinetic Energy were discussed.

After the pre-tests, a small preparatory phase was applied to the experimental group
students before starting the inquiry-based teaching process. In this preparatory phase, students
were given the opportunity to make hypotheses, determine variables, and plan experiments by
giving simple problem situations that should be investigated with short activities. Thus, it was
aimed to facilitate the transition of students to open inquiry process. After the completion of the
preparatory phase, the IBL process was carried out with five worksheets prepared for the subjects
within the unit. Experimental group students carried out their studies in groups. In the formation
of the groups, the students of the experimental group were divided into five groups of four persons,
taking into consideration the volunteerism and wishes of the students. Each group carried out
their studies and carried out in-group discussions, gathering on separate tables in the classroom
layout where the large science-class desks of the school were placed according to the U-layout so
that a large middle space could be used when needed.

The students were first given a working sheet on pressure in solids, and each student
was asked to examine the sections in the worksheet, read and review the scenario given in the
worksheet, and think about what ideas he had in mind before contacting each student’s group
friends. After the individual examinations were completed, the students were asked to discuss in
groups for about 10 minutes to express their ideas about what they were thinking and to name
their groups. In this process, it was stated that they should conduct their speeches within the
framework of the following questions:

e Were there any situations that attracted your attention in the scenario,
what was the situation that attracted your attention?

¢ What did you think about the situation that attracted your attention?

e After reading this scenario, was there any situation that you would like to
investigate? If yes, what would be your research topic?

e What kind of problem statement did you express in your research?
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While the groups continued their discussions within the framework of the above-
mentioned questions, each group was guided separately by a teacher who was one of the
researchers of the study. In the meantime, it was seen that although all groups could determine
which point they would investigate jointly, they had difficulty in expressing the research topics
with an appropriate problem sentence. At this point, each group was guided by asking different
questions according to the needs of each group. The groups reorganized their problem sentences
based on the awareness they obtained under teacher guidance in group discussions and asked the
teacher to check the problem sentences. This guidance was continued until the appropriate
problem was reached. While some groups were able to express research topics with a searchable
problem sentence in the second control, some groups needed third or fourth guidance. Afterwards,
all groups were asked to establish a hypothesis about their own research and to determine
dependent, independent, and control variables in their research depending on the hypothesis they
established. Guidance was provided to the groups who needed help in writing the variables and all
groups were provided to complete the phase. After that, in order to carry out their research, all
groups were asked to plan an experiment with the participation of all students in the group and
decide which materials to be used in this experiment. After a few minutes of group discussion
about the students’ experimental plans, the groups were guided for the last time for this phase.
After all the groups decided on the experimental plans, they were given time to complete the trial
plan and equipment-materials sections on their worksheets with their own sentences. While filling
this section, it was stated that they could visualize their expressions by making use of pictures and
schemes. In the last minutes of the course, the materials that would be used by all groups were
reviewed for detecting which ones could be found in the laboratory and which ones should be
provided and the students were asked to come prepared by bringing simple materials that they
could supply themselves.

At the beginning of the next lesson, the students were asked to review their experiment
plans in groups for two minutes. After the groups were ready to conduct their experiments, they
were asked to conduct their experiments by reminding them that they should carefully record the
data to be obtained from the experiments in the observation - measurement section. While
conducting the experiments, the studies of all groups were observed one by one by the teacher,
and guidance was provided to the groups where needed. After the groups completed their
experiments, the students were asked to fill in the “trial phase” section on their worksheets with
their own sentences and to indicate the results they obtained on the basis of the data based on
their records. While the members of the group completed these sections of the worksheet, the
students were also guided by the course teacher when necessary. Afterwards, all students were
asked to formulate answers to the questions in the evaluation section. After that, a large group
discussion environment was created and students were asked to express in which parts they had
difficulty, how they offered solutions to these difficulties, and which stages they could easily
handle. In this way, it was aimed to detect whether students developed awareness about their own
learning and found the opportunity to compare their own learning processes with other students,
and to reveal whether they could use learning ways of their friends in terms of social learning. In
the ongoing section of the worksheet in the large group discussion, it was stated that the groups
should be included in the discussion without sharing their hypotheses and experimental results
because they would carry out a new research on the subject.

In the second part of the issue of pressure in solids, the groups were given the
opportunity to work on another problem situation they wanted to investigate. At this stage, the
students continued the IBL process in the sequence indicated in the first stage using the second
part of the worksheet on the issue of pressure in solids. In the second part of the research, the
students used the second part of the worksheets. After the completion of the second part of the
worksheets and when there was no new research that all groups wanted to carry out on the subject,
a final large group discussion was held for the whole subject. In the big group discussion, the
students were asked what research question they started, what they thought in their hypothesis,
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how they designed a group experiment, what materials they used, which results they obtained
from the data that they obtained, and what answers were written in the evaluation section of the
worksheets. In the meantime, all students were asked to pay attention to the ideas, experiments,
hypotheses, materials created by other groups, which were interested in, and to consider the work
of other groups in comparison with their own work. Additionally, they were asked to compare the
experiment they proposed and the one they applied as a result of the group decision.

Picture 2. Sample image from the
moment that the students repeated their
measurements on pressure in solids.

Picture 1. Sample image from the moment
of the students experimenting with fruits
about pressure in solids.

Picture 3. Sample image from the moment
that the students measured the depth of the
traces on the flour ground.

Picture 4. Sample image from the students’
experiments on kinetic energy.

Following the completion of the first activity, the other four activities were dealt in the
stages specified in Model 2 in accordance with the IBL approach. At the end of each topic in the
large group discussion, upon the request of the students, it was allowed that some groups repeat
their experiments so that all students could see.
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Model 2. The Stages of IBL in experimental group

In the control group, after the pre-test application in the same week with the
experimental group, the learning outcomes were handled by adhering to the current curriculum
without the IBL process. At the end of the process, as in the experimental group, the post-test
application was performed.

3. The results

The quantitative data obtained from the pre-test and post-test using SPSS were
analyzed using statistical methods. In the statistical analysis, before the application process of the
experimental and control groups, the SPS level of the students before the application was
examined in terms of the dependent variable of the study. Then, the levels of the groups at the end
of the application process were examined, and the findings were formed. Furthermore, the data
obtained from the groups were examined separately by single sample analysis within the group,
and the findings were supported.

The Shapiro-Wilks test was used to determine whether the data obtained from the
groups showed a normal distribution in order to examine the effect on general SPS levels of
secondary school seventh grade students of the science course processed within the framework of
the IBL approach. The Shapiro-Wilks test is used to examine the normality of the data if the group
size is less than 50 (Biiylikoztiirk, 2015). The results of the Shapiro-Wilks test analysis are
presented in Table 1.

Table 1. The Shapiro-Wilks test findings for general SPS scores

Test Group n Z 1)
General SPS in Pre-test Experimental Group 20 0.949 0.355
Control Group 20 0.908 0.059
General SPS in Post-test Experimental Group 20 0.873 0.013*
Control Group 20 0.929 0.148
General SPS Pre-test and Experimental Group 20 0.944 0.289
Post-test Difference Scores Control Group 20 0.966 0.678

*p<0.05
When Table 1 is examined, it is observed that general SPS scores show a normal
distribution (p>0.05) in both groups in pre-test. On the other hand, in the last tests, while the
general SPS score shows a normal distribution (p>0.05) in the control group, the general SPS
score doesn’t show a normal distribution (p<0.05) in the experimental group. In this respect, the
independent samples t-test, a parametric method, was used to compare the general SPS pre-test
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scores of the groups. Additionally, the Mann Whitney U-test, a non-parametric method, was used
to compare the last-test scores statistically. The results of the analysis are presented in Table 2.

Table 2. Unrelated measurements T and U-test results for general SPS Pre-Test
and Post-Test scores of the experimental and control group students

Unrelated Measurements T-Test Results

TEST GROUP N Y SS t P
Pre-test Experimental Group 20 1.77 0.73 0.689 0.495
Control Group 20 1.92 0.65
Unrelated Measurements U-Test Results
TEST GROUP N Mean Rank  Sum of Rank U P
Post-test Experimental Group 20 20.00 580.00 30.000 0.000*
Control Group 20 12.00 240.00
*P<0.05

When Table 2 is examined, it is found that there is no statistically significant difference
between the general SPS pre-test scores of the groups (t=0.689; p>0.05), but there is a statistically
significant difference between the post-test scores (U=30.000; p<0.05). Considering the mean
ranks of the groups in the table, this difference is in favor of the experimental group.

The normality of pre-test and post-test difference scores was examined to determine
the statistical method to be used to compare general SPS levels within the group before and after
the application process. When Table 1 is examined, it is seen that the difference scores of both
groups show normal distribution (p>0.05). In this respect, paired samples t-test, a parametric
method, was used to compare the general SPS levels of both groups statistically. The results of the
analysis are presented in Table 3.

Table 3. Related measures of T-test results for general SPS Pre-Test and Post-Test scores
of the experimental and control group students

GROUP TEST N y SS sd t P
Experimental Pre-test 20 1.68 0.85 19 11.077 0.000%*
Group Post-test 20 3.08 0.78
Control Pre-test 20 1.92 0.65 19 0.829 0.417
Group Post-test 20 1.79 0.58

*p<0.05

When Table 3 is examined, it is found that there is a statistically significant difference
between general SPS level the pre-test and post-test scores of the experimental group (t=11.077;
p<0.05). Considering the means of the test scores, it is seen that this difference is in favor of the
post-test scores. On the contrary, there is no statistically significant difference between the means
of pre-test and the post-test scores of the control group (t=0.829; p>0.05).

Table 4. The Shapiro-Wilks Test findings for basic SPS scores

Test Group n Z P

Basic SPS in Pre-test Experimental Group 20 0.934 0.184
Control Group 20 0.943 0.270

Basic SPS in Post-test Experimental Group 20 0.873 0.013*
Control Group 20 0.929 0.148

Basic SPS Pre-test and Experimental Group 20 0.798 0.001*
Post-test Difference Control Group 20 0.888 0.025%

Scores

*p<0.05
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The research also examined the effect of Science course, which was processed within
the framework of IBL approach, on basic SPS levels of middle school seventh grade students. For
this purpose, firstly, the Shapiro-Wilks test was used to determine whether the data showed a
normal distribution in order to determine the statistical methods to be used in the analysis of the
data related to the basic SPS level obtained from the groups. The results of the Shapiro-Wilks test
analysis are presented in Table 4.

When Table 4 is examined, it is observed that the basic SPS scores of both groups show
a normal distribution (p>0.05) whereas, in the post-tests, the basic SPS score of experimental
group doesn’t show a normal distribution (p<0.05). In this respect, independent samples t-test, a
parametric method, was used to compare the basic SPS pre-test scores of the groups statistically.
Moreover, the Mann Whitney U-test, a non-parametric method, was applied to compare the post-
test scores of the groups statistically. The results of the analysis are presented in Table 5.

Table 5. Unrelated measurements T and U-test Results for basic SPS Pre-Test and Post-Test
scores of the experimental and control group students

Unrelated Measurements T-Test Results

TEST GROUP N X SS t p
Pre-test Experimental Group 20 1.95 0.78 0.290 0.773
Control Group 20 2.02 0.55
Unrelated Measurements U-Test Results
TEST GROUP N Mean Sum of U p
Rank Rank
Post- Experimental Group 20 28.75 575.00 35.000 0.000*
test Control Group 20 12.25 245.00
p<0.05

When Table 5 is examined, it is seen that there is no statistically significant difference
between the groups’ basic SPS pre-test scores (t=0.29; p>0.05). On the other hand, there is a
statistically significant difference between the basic SPS post-test scores of the groups (U=35.000;
p<0.05). Considering the means of the groups in the table, this difference is in favor of the
experimental group.

The normality of pre-test and post-test difference scores was examined to determine
the statistical method to be used to compare the basic SPS levels within the group before and after
the application process. When Table 4 is examined, it is seen that the difference scores of both
groups do not show a normal distribution (p<0.05). In this respect, the Wilcoxon signed rank test,
a non-parametric method, was used to compare the basic SPS levels of both groups statistically.
The results of the analysis are presented in Table 6.

Table 6. Related measurements Wilcoxon signed rank test results for basic SPS Pre-Test and
Post-Test scores of the experimental and control group students

GROUP Pre- Post-test N Mean Rank  Sum of Rank Z p
Negative Rank 0 0.00 0.00
Experimental Positive Rank 19 10.00 190.00 3.87 0.000
Group Equality 1 *
Negative Rank 9 8.78 79.00
Control Group Positive Rank 8 9.25 74.00 0.119 0.906
Equality 3
*p<0.05

When Table 6 is examined, it is found that there is a statistically significant difference
between basic SPS level the pre-test and post-test scores of the experimental group (Z=3.87;
p<0.05). Considering the mean ranks and sum of ranks, it is seen that this difference is in favor of
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post-test scores. On the contrary, there is no statistically significant difference between the pre-
test and post-test scores of basic SPS levels in the control group (Z=0.119; p>0.05).

The research also examined the effect of Science course, which was processed within
the framework of IBL approach, on high level SPS levels of middle school seventh grade students.
For this purpose, firstly, the Shapiro-Wilks test was used to determine whether the data showed a
normal distribution in order to determine the statistical methods to be used in the analysis of the
data related to the high level SPS level obtained from the groups. The results of the Shapiro-Wilks
test analysis are presented in Table 7.

Table 7. The Shapiro-Wilks Test findings for high level SPS scores

Test Group n Z P
High Level SPS in Pre-test Experimental Group 20 0.899 0.039
Control Group 20 0.916 0.081
High Level SPS in Post- Experimental Group 20 0.796 0.001%
test
s Control Group 20 0.887 0.023*
High Level SPS Pre-test Experimental Group 20 0.905 0.051
and Post-test Difference ]
Scores Control Group 20 0.973 0.816

*p<0.05

When Table 7 is examined, it is seen that the high level SPS pre-test scores show a
normal distribution in the control group (p>0.05). However, it is seen that the high level SPS pre-
test scores do not show a normal distribution in the experimental group (p<0.05). In the post-
tests, it was observed that the high level SPS scores of both groups do not show a normal
distribution (p<0.05). In this respect, the Mann Whitney U-test, a non-parametric method, was
applied to compare the high level SPS pre-test and post-test scores of the groups. The results of
the analysis are presented in Table 8.

Table 8. Unrelated measurements U-test results for high level SPS Pre-Test
and Post-Test scores of the experimental and control group students

Unrelated Measurements U-Test Results

TEST GROUP N Mean Sum of U p
Rank Rank
Pre-test Experimental Group 20 18.65 373.00 163.000 0.313
Control Group 20 22.35 447.00
Unrelated Measurements U-Test Results
TEST GROUP N Mean Sum of U p
Rank Rank
Post- Experimental Group 20 28.48 569.50 40.500 0.000*
test Control Group 20 12.53 250.50
*p<0.05

When Table 8 is examined, it is seen that there is no statistically significant difference
between the high level SPS pre-test scores of the groups (U=163.000; p>0.05). Additionally, there
is a statistically significant difference between the groups' high level SPS post-test scores
(U=40.500; p<0.05). Considering the mean ranks of the groups in the table, this difference is in
favor of the experimental group.

The normality of pre-test and post-test difference scores was examined to determine
the statistical method to be used to compare the high level SPS levels in the group before and after
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the application process. When Table 7 is examined, it is seen that the difference scores of both
groups show a normal distribution (p>0.05). In this respect, paired samples t-test, a parametric
method, was used to compare the high level SPS levels of both groups statistically. The results of
the analysis are presented in Table 9.

Table 9. Related measurements T-test results for High Level SPS Pre-Test
and Post-Test scores of the experimental and control group students

GROUP TEST N Y SS sd T P
Experimental Pre-test 20 1.95 0.78 19 11.332% 0.000*
Group Post-test 20 3.11 0.47
Control Pre-test 20 1.87 0.75 19 1.146 0.266
Group Post-test 20 1.66 0.63

*p<0.05

When Table 9 is examined, it is seen that there is a statistically significant difference
between the high level SPS pre-test and post-test scores in the experimental group (T=11.332;
p<0.05). Considering the means of the test scores, it is seen that this difference is in favor of the
post-test scores. On the other hand, there is no statistically significant difference between the high
level SPS pre-test and post-test scores in the control group (T=1.146; p>0.05).

In order to support the quantitative data obtained from the research, a semi-
structured interview form was used. The interviews were conducted with 20 students in the
experimental group regarding the inquiry-based teaching process. Instead of a single interview for
the whole unit, the answers were collected separately for all subjects because of the possibility that
the students could answer a different question for each subject in the unit. Content analysis was
applied to the data obtained. In the analysis of the data, the opinions of three experts were
consulted. As a result, the findings were presented with six models. In the models, the themes that
emerged as a result of content analysis and the students' expressions were included. Students’
expressions are not based on their real names; instead, a separate code name is provided for each
student.

In the content analysis of the semi-structured interviews, it was seen that the students’
expressions consisted of five themes. These themes are related to the hypotheses established
during the IBL process, the materials used by the groups, the experimental methods applied by
the groups, the learning process, and the assessment of the learning process. In each theme, it was
noticed that the students expressed their opinions about all the subjects in the unit. Themes
formed in the analysis of the data are presented in Model 3.
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PRESSURE '. “My guess is that if the surface area increases, the amount of pressure
SOLIDS

decreases. On the other hand, some of my friends think??? If the surface
area increases, the pressure increases.” (Ali)

““In the experiment, we all established the hypothesis that if the weight
increases, the amount of pressure increases. This hypothesis was our
common hvoothesis.” (Emir)

“Me and our group had predicted that the fluid pressure
PRESSURE IN in the large container would be high, our estimate was

LIQUIDS wrong, but we learned that the width of the container did
not affect the pressure.” (Su)

e T my hypothesis, | said that the pressure of the fluid
varies according to the depth, and my two friends said
that the pressure is equalall over the container.” (Ali)

“To me, | thought that the higher
the air, the higher the air pressure;
but my other friends said they are
reduced.” (Ali)

SAMPLE

ATMOSPHERIC
EXPRESSIONS
ABOUT PRESSURE

HYPOTHESES

“In my hypothesis, | thought
climbing above sea level would not
3 affect the atmospheric pressure.”
P (Su, Naz, Can)

“In our group, we all thought that weight and
— gravitational ~ potential  energy are  directly
proportional.” (Naz, Alp)

“Most of my group mates thought that altitude would
not affect gravitational potential energy. However, my
. hypothesis was that if altitude increases, gravitational
GRAVITATIONAL ; potential energy increases.” (Ali)

POTENTIAL
ENERGY

. “I'have friends who think that altitude will not affect
e gravitational potential energy.” (Ali)

“I said with my groupfriends that if the weight increases, the
kinetic energy decreases. But, one of our friends predicted that the
opposite would happen.” (Ali, Ela)

““Our hypothesis about kinetic energy and speed was common, we
all thought that the two were directly proportional.” (Ali, Ela, Ece)

Model 4. Students’ awareness about hypotheses
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‘My group friends wanted to use more difficult methods for the experiment,
PRE%SLLIJSE IN and | suggested reaching the result with easier methods.’ (Giil)

‘My friend Anil suggested trying methods that are very close to daily life.
But, I was looking for more scientific methods.” (Ece)

e ‘Can’s group tried to install different lengths of straws as an
" independent variable in the holes drilled to the same level in
the water-filled container. Efe's group also tried the diameter
of the holes drilled as an independent variable.” (Ela)

PRESSURE IN
LIQUIDS

‘In order to test the relationship of liquid pressure with the
amount of liquid, we filled the containers of different volumes
with equal depths of liquid. Naz’s group used the same
arrangement, but they tested the relationship between the
volume of the container and the liquid pressure.’ (Efe)

‘In the second round research, my group friends thought that we could
pull the air inside the glass pipe and we could stop the liquid inside the
pipe, | was not sure that this idea would work at first.” (Alp)

‘In the fourth round research, Cem's
group tried to vacuum the air in the jar

SAMPLE 7 group tri cuum
EXPRESSIONS ®  ATMOSPHERIC with their breath.” (Giil)

PRESSURE ,

Méﬁl'aLCJ)-II;)S . ‘In the fourth round research, the method of

. heating the jar and removing the air inside

T the jar was applied in order to put the water-
filled balloon into the jar.” (Ela)

‘In the first round study, some of our friends suggested to put the hole bottle in
a container with a different depth of water to stop the water flowing from the
hole bottle, and some of us suggested to put the hole bottle in a container with
an equal depth of water. We decided to try the second one.’ (Ela)

‘When we investigated whether the gravitational potential
EaES ... energy stored in the object depends on the height, we chose
{ to release the identical objects from different heights to the
flour ground.” (Cem)

GRAVITATIONAL
POTENTIAL
ENERGY

‘My friend Veli suggested to experiment in the water tub to
measure the relationship between weight and gravitational
potential energy, and to measure the distance that the water
would splash, but we did not apply if our measurement results
were not correct.” (Emir)

‘Ali's group used the inclined ramp like us, but they did their experiments by
increasing the height of the inclined ramp to a certain extent.” (Anil)

‘In the experiment, we reached wrong results in our first experiment because
the car we released from the inclined ramp drived out in different lengthes on
the friction ground, we could not notice the control variable.” (Veli)

Model 5. Students’ awareness about applied methods
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“In the first stage of our experience, we selected bananas because of their
large surfaces. In addition, we selected mandarins because of their smaller
surfaces.” (Ediz)

PRESSURE IN

SOLIDS

“We used the sand floor as an experiment, some groups also made flour floor.” (Ela)

““Some groups used large bottles and some groups

. referred small bottles in their study.” (Ayse
PRESSURE IN P 7 (Ayse)

LIQUIDS

; ) “We used a yogurt bucket for the experiment. Some
L other groups used pet bottles and inked water in their
experiments.” (Ela)

“In the second round study, Efe’s group used a balloon to vacuum the

air from the other end by dipping one end of the glass tube into liquid.”
(Eren)

SAMPLE

EXPRESSIONS ATMOSPHERIC

ABOUT PRESSURE
MATERIALS

USED

“In the third round of activity, we wanted to vacuum the air remaining
in the bottle to fill the liquid with the glass bottle standing upside down
in the liquid, so we used a plastic tube to pass it into the bottle.” (Ali)

“One of our friends said that we should do the
experiment with the aqueous medium as in the story, but
we did not implement this idea because we thought we
could not make accurate and healthy measurements.”
(Ela)

GRAVITATIONAL
POTENTIAL
ENERGY

““Cem’s group experimented with water balloons filled
with water on a plaster floor.” (Can)

““Some groups experimented with materials different from ours, but they had
established similar hypotheses.” (Ege)

““In our experiment we used a cannon as a moving object, some groups used cars
for this.” (Ayse)

Model 6. Students’ awareness of materials used
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“In the story, there were animals sinking in the mud, and we realized later that we could experiment
with different objects to try our hypotheses instead of living things and people mentioned in the

'In earlier we had set up a few mistaken hypotheses, we corrected them

later.' (Su)

PRESSURE IN

SOLIDS ‘At first, | felt very inadequate for such experiments, but I saw that I could
doit.’ (Ege, Ali, Alp, Ela, Su)

‘Although 1 actually knew what the hypothesis was, | had a hard time writing the
appropriate problem situation and appropriate hypothesis.” (Giil, Su, Naz, Ece)

e — ‘We did not know the subject at first, then we learned about
) the subjects by performing the experiments.” (Giil)

PRESSURE IN
LIQUIDS ‘When | was filling the worksheets and experimenting, |
thought I couldn't, but then I saw that | could.” (Nur, Cem, Naz,

Efe, Emir)

‘We tested that we were wrong at our predictions in some of our hypotheses
by experimenting.” (Giil)

S ‘It was nice to learn the subject through experiments.” (Anil)

SAMPLE ]
EXPRESSIONS ATMOSPHERIC
ABOUT PRESSURE
LEARNING -
PROCESS

‘Many hypotheses were put forward in
our group, and it was difficult for us to
= decide which one to trv.” (Giil)

‘I didn't know about topic, so | had a little hard time.” (Ece)

‘I was thinking about what could happen in the next round as |
saw other groups doing different experiments after each tour

study.” (Ela)

§ ‘As | became involved in the experiments, | began to wonder
more about the subject.” (Naz)

GRAVITATIONAL
POTENTIAL
ENERGY

‘I could not determine the variables in the first experiments, but
| can do now.” (Veli, Ediz, Eren, Ayse)

‘At first, I didn't have much idea about kinetic energy, after testing our
hypotheses, I got some information about kinetic energy.’ (Giil)

‘Some of my guesses went wrong. Hence, after the experiments, I
started to think more and more about the issue.” (Ali)

Model 7. Students’ awareness about learning process
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“The idea of using flour or gypsum instead of sand was very interesting to me,
and the groups using plaster and flour made it easier to measure.” (Ela)

PRESSURE IN “1 thought we had to experiment vx_/ith two mechanisms in the research.

SOLIDS However, during the research, | realized that we could try our independent
variable with more than two mechanisms. It was more efficient and fun.”
(Giil, Nur, Ece)

“The idea of experimenting with a pet bottle in other groups was practical, the idea of
using ink water was interesting to me, | think it made their observations easier.” (Ela)

“It was interesting that other groups used different methods

PRESSURE to test the same hvpothesis.”(Ege. Nur. Naz, Ece)

IN LIQUIDS

P “It was nice to create new ideas on top of the emerging
ideas.” (Su)

“We also learned that some of the selected independent variables had no effect on
the dependent variable.” (Su)

“Toricelli’s experiment was very interesting for me.” (Ali)

EXEQIEASPSI]ENS NI VIO RIRI={[clN < I felt insufficient in the first experiment.

ABOUT PRESSURE However, we would go to the shortcomings
ASSESSMENT as we did the experiments.” (Ela, Nur, Naz,
Efe, Cem)

“In the fourth round event, we were forced to experiment
with vacuuming the air in the jar with our breath. It was
not easy to vacuum the air.” (Ela)

“In the first round event, Ali and Alp explained the idea of putting the
bottle in a bucket with equal depth of water to stop the water flowing
from the bottle. I liked the idea. So we used what we learned in pressure
in liquids to solve a problem with atmospheric pressure. This made me
happy.” (Ela)

““Our step-by-step work made it easier for me to learn.” (Amil)

GRAVITATIONAL

POTENTIAL « . e .
ENERGY At first it was difficult for me, but | understood with the

experiments.” (Ali)

“I thought the kinetic energy would decrease if the weight increased. | was
e, surprised when the opposite of my guess came true in our study.” (Ali, Alp, Naz,
3 " Efe, Giil, Ayse, Cem)

““Our experiments were very interesting for me.” (Ege, Su, Cem)

“As with the previous subjects, we did the experiments in detail, this way enabled
us to understand the issue well.” (Anil)

Model 8. Students’ awareness of assessment
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In the content analysis of the qualitative data, despite the fact that students’
expressions were mostly gathered in the beginning of the IBL process to make students feel
inadequate, the expressions of feeling inadequate as the learning process progressed were left, and
they were replaced by expressions about not feeling inadequate. At the beginning of the IBL
process, students’ expressions of feeling inadequacy generally included the following statements:
“I was unfamiliar with constructing a controlled experiment”, “I was upset when my hypotheses
were wrong” and “I was forced at first”.

It was discovered that students mostly formed directional hypotheses during the IBL
process and that in the first experiments of the IBL process, they were surprised and upset when
the experiments carried out by the students resulted in a different direction from the hypothesis
they established. The students expressed these feelings during the semi-structured interviews with
the following words: “It upset me when my hypotheses were wrong”. This situation means that the
students who use this voice expect to see that the hypothesis established at the beginning of the
IBL process should be supported as a result of their experiments. However, in the later weeks of
the IBL process, it was seen that the students accepted this situation when the results of the
experiment were different from their hypotheses. The students expressed this as follows: “The fact
that our hypothesis results in a mistake and that the hypothesis we have established turns out to
be in the opposite direction also enable us to learn”.

The student’s voices “I was forced at first because I did not know the issue”, used at
the beginning of the IBL process, could be interpreted as follows: “Students were unaware that
information can be accessed using scientific inquiry”. Over time, this idea gave way to the following
statement presented in content analysis models: “I learned the subject by doing scientific
inquiries”.

It was discovered that the students’ voices “I thought we had to experiment with two
mechanisms in research. However, during the research, I realized that we could try our
independent variable with more than two mechanisms. It was more efficient and fun”, used at the
beginning of the IBL process, shows that the students had a misconception about the statement
“In order to conduct scientific inquiry, it is necessary to establish two different mechanisms in
terms of independent variables”. Also, it has seen that students develop an idea suitable for
scientific inquiry by applying in the process.

4. Discussion and conclusion

Although there is no statistically significant difference between the basic SPS, high
level SPS, and general SPS levels before the application process of the experimental and control
groups, there has been a significant difference between basic SPS, high level SPS, and general SPS
levels of the experimental and control groups in favor of the experimental group after the IBL
process. Additionally, a statistically significant difference has been found between the pre-test and
post-test scores of the basic SPS, high level SPS, and general SPS levels of the experimental group
students in favor of the post-tests. This shows that the IBL approach has an effect on the basic
SPS, high level SPS, and general SPS levels. However, it should be noted that there is no
statistically significant difference between the pre-test and post-test scores of the control group of
the basic SPS, high level SPS, and general SPS levels. Therefore, it has been seen that the teaching
process in the control group could not improve the students’ basic SPS, high level SPS, and general
SPS levels at a level that would make a statistically significant difference. The results obtained in
the literature are similar to the various studies on the effects of the IBL approach on different
variables. In the studies conducted by Tatar (2006), Kuhn and Pease (2008), Wilson et al. (2010),
Celiksoz (2012), Biiyiikdokumaci (2012), Duran (2014), Bunterm et al. (2014), Kaya and Yilmaz
(2016), Yildirim and Altan (2017), and van Uum et al. (2017) with different age groups, the effect
of the IBL approach on SPS is revealed. It is stated that students have made significant progress
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in understanding the goals of questioning over time, defining questions, explaining their ideas,
making controlled comparisons, interpreting the increasingly complex data, supporting claims
and making validated predictions, and using the scientific method as necessary to manage their
own learning processes. In this respect, the findings and results obtained from the analysis of

quantitative and qualitative data in this study are similar to those mentioned in this study.

points:

According to the results obtained in the analysis of the qualitative data of the research,
the students’ thoughts regarding the teaching process carried out in line with the IBL approach
are as follows:

e They think that they have realized a more detailed learning by scientific inquiry,
e They think that they will be able to learn topics they do not know by performing
similar scientific inquiry activities,

¢ They have seen that they can easily learn the subjects they think are too difficult,
e As a result of the experiment, they have realized that the correct and incorrect
results of their hypotheses provide learning,

e They think that the use of more than two mechanism in experiments to test a
hypothesis provides better results,

e They have realized that there are many different mechanisms that can be
established to test the same hypothesis, and they find it interesting,

e They have realized that they can use different materials in similar experimental
mechanism to test the same hypothesis,

e They have realized that non-affective variables can be detected such as
independent variables that affect a dependent variable by using scientific inquiry,

¢ They have realized that in order to solve any problem on another topic, they can
use the information that they have learned on a previous subject,

e They have been happy to see what they can achieve during the IBL process,

e They have realized that they can compare multiple methods used for the same
research subject and draw conclusions,

e They have been disposed to use the scientific inquiry method again so as to do
new researches in daily life,

e Initially they had difficulty in identifying the problem, establishing hypothesis,
determining and controlling variables, planning experiments in accordance with the
variables and hypotheses, and even they could not; however, they have realized that
they have accomplished them easily in the following process, that is, they are aware
of the progress they have made in the IBL process,

e They found the lesson activities funny and interesting,

o They have been happy when their stages in experiments result in learning,

e Although they thought “I cannot carry out the experiments about scientific
inquiry” and then they were surprised and glad when they saw what they could
achieve,

e They are aware that the feeling of fear of taking responsibility for learning is
replaced by the desire to learn,

e Ineach new experiment they had the following excitement: “I wonder what other
groups will try, how to do the experiment”,

e They have realized that more than one method can be applied to solve a problem
and that more than one can be correct.

In addition to the student expressions, based on student worksheets completed by
students during the process, and the teacher observations, the students carried out the following

e They performed in IBL process gladly,

e All group members, even including academically disadvantaged students,
performed the experiments eagerly, took part in group works with interest, curiosity,
and enthusiasm,

137



S. Sahintepe, M. Erkol & B. Aydogdu — The Impact of Inquiry Based Learning Approach on ...

e When they saw that the predictions in their hypotheses were wrong as a result of
experiments, they learned with surprise,

e Although they were content with just two mechanisms at the beginning to try
their hypotheses, they started to use more and more as the process progressed,

e Although they used simple tables or data logging methods to save the initial data,
they have used more qualified data logging methods in the forthcoming days,

e Although they never or rarely use graphical representation of the data they
recorded at the beginning, they have used different graphical forms more consciously
in the forthcoming days.

In the literature, in the research conducted by Chang and Moa (1999), Duran (2014),
Yasar and Duban (2009), it is emphasized that in the process of IBL, the students found the lessons
more enjoyable, they are more interested in the course and they have learned more easily and that
the effect of the IBL approach on the attitude and motivation towards learning the science course.
In this respect, the findings and the results obtained from the analysis of the qualitative data of
this research are similar to the researches mentioned. In the current studyj, it is found that students
had less difficulty in expressing research topics with problem sentence in the second part of
pressure in solids and that the students no longer have difficulty in creating a problem statement
about pressure in liquids. Similarly, it is observed that in the IBL process, students have been able
to detect and correct faulty practices that could affect their results without the need of teacher
guidance during the scientific inquiry experiments. Moreover, over time, it is observed that
students could direct their own learning process and apply the scientific method properly. This
may have been due to the students becoming familiar with such scientific inquiry over time. In
this regard, the IBL process was carried out with an in-depth teacher guidance in the first days;
however, teacher guidance was gradually reduced by considering the progress of the students.
Alleviating the level of teacher guidance that students need in the process is similar to the research
conducted by van Uum et al. (2017).

5. Suggestions
In line with the results obtained in the study, the following suggestions were created:

¢ In order to develop the students' scientific process skills in all sub-dimensions,
students should be provided with learning environments in which the IBL approach
can be used actively by applying these skills as a scientist. Providing these skills,
especially during the process of the development of abstract thinking skills, will
enable them to acquire skills that they can use throughout their lives.

e At the application stage of the research, it was observed that the students with
relatively low skills in the experimental group were closely interested in learning
activities, they made efforts to participate in the studies and they participated in the
learning process with interest and curiosity. In this regard, the contribution of the
IBL approach to collaborative learning environments should be considered not only
to academically successful students, but also to students with relatively lower skills.

As presented in the review of the literature, new studies can be conducted in order to
increase the quantity of research on the application of the IBL approach in science classes and
especially in secondary school students.
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Abstract

As a result of scientific and technological developments reflection, improvements on education
science moved from teacher centered to student and learning centered system. Learning concept
is not only seen a at schools and some learning centers but in all areas and places of life. The aim
of this study is to search the achievement and persistency of blended learning method at social
studies lesson. With the empirical method used at research, the impact of independent variable
examined on experimental group is blended learning method. The independent variable used at
control group is face to face learning method. The impact of same dependent variable has been
searched on experimental and control group. As a dependent variable the results of social studies
academic success test has been searched. For the determined dependent variables, between groups
assessment has been applied according to pre-test and post-test scores. The experimental
application of the research has been applied to 52 students at 7th grade. 26 students take place from
experimental group and 26 students take place from control group. According to the findings, no
difference has been found between pre-test scores. According to post test and persistency test a
significant difference has been appeared in favor of experimental group which is blended learning
method. According to repeated measures analyses results between pre-test and post-test, and
between post-test and persistency test; comparison of pre-test and post-test, both effect the
student achievement. But according to impact results; the effect of blended learning is larger.
According to post-test and persistency score results; it came out that for the persistency of
knowledge blended learning is more effective than face to face learning. According to the results
of persistency test and final application which is a comparison of blended learning and face to face
learning, blended learning group is more effective than face to face learning group. While face to
face learning group final application score lessen 12 points, blended learning group score lessen 8
points. It can be confessed that according to the persistency of student achievement, blended
learning method is more effective than face to face learning method.

Keywords: blended learning, academic achievement, social studies.

1. Introduction

Due to reflections of science and technological developments upon the field of
education, developments in the field of education have started to be student- and learning-
centered than teacher-centered. Learning is seen as a concept that can occur not only in schools
and special institutions, but also in every second of life (Reigeluth, 1999).
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Blended learning is a method of distance education that uses technology (high
technology such as television, Internet and low technology such as e-mails by voice and
conferences) with traditional teaching and learning (Smiths, 2001).

On the other hand, Horton (2009) defined blended learning as a combination of
advantaged aspects of both web-based learning and in-class learning. By blended learning, it is
usually meant a use of two or more methods for a need of learning. To define blended learning, it
is a use of the most effective ways of learning for achieving learning outcomes for certain purposes
(Wilson & Smilanch, 2004).

Electronic media such as the Internet and web will not take place of face-to-face
learning and approaches to teaching as claimed by advocators of e-learning a few years ago.
Electronic media have not questioned the existence of a teacher or an educational institution. This
media will take place with face-to-face learning approaches (Kerres & Witt, 2003). In web-based
learning, teacher’s role cannot be underestimated. As learning has not been possible without
teachers for centuries, the role of teachers will be of great significance in further learning processes
as well. Drucker (2006) said that teachers who are inspectors and mentors will explore strength
of learners and guide them to the success, developing their abilities. Gates (1999) claimed that
teachers who create synergy in the classroom, are creative, and who have strong relationships with
students will be successful. Moreover, the author argued that the worth and salaries of teachers
will get higher thanks to technology.

1.1 Problem statement

What is the effect of blended learning in social studies on student performance and
retention?

1.2 Sub-problems

(1) Is there any difference among students’ academic achievement pre-test
scores based on group variable?

(2)Is there any difference among students’ academic achievement post-test
scores based on group variable?

(3)Is there any difference among students’ academic achievement retention-
test scores based on group variable?

(4)1s there any difference between social studies achievement pre-test and
post-test scores of students both in experimental and control groups?

(5)Is there any difference between social studies achievement post-test and
retention-test scores of students both in experimental and control groups?

2. Material and method

In this study aimed to explore the effect of blended learning on student performance
in social studies, experimental design was used. Common characteristics of experimental designs
are as follows: (1) More than one group is used and (2) groups are formed through random
sampling. That is why there is a need for the existence of one experimental and one control group.

It can be said that pre-test — post-test control group design is a design frequently used
in behavioral sciences that gives statistical power to the study, testing the effect of the
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experimental process on the dependent variable, giving an opportunity of interpreting findings
regarding cause-effect relationships (Buyukozturk, 2001).

The independent variable whose effect on the experimental group was blended
learning. However, face-to-face learning was initiated in the control group. In both experimental
and control groups, effects on the same dependent variable were investigated. As a dependent
variable, social studies achievement test results were used. Using pre- and post-test scores
regarding the dependent variable, comparisons between groups were made.

The first group of study consisted of 57 seventh graders from Ataturk Elementary
School, Afyonkarahisar, Turkey. There were 34 students in the experimental group and 33
students in the control group. However, students who could not take pre-test, post-test and
retention-test were excluded from the study. As a result, the experimental group consisted of 26,
and the control group comprised 26 students. Students were randomly assigned to both
experimental and control groups. Students were not informed of to which group they were
belonged to and studies were conducted in both classrooms by usual teachers.

Two hours a week were devoted for this study which lasted in four weeks. Hence, a
total of 8 hours were devoted for the whole study. In the experimental group, students were
exposed to blended learning. But, they were exposed to face-to-face instruction in the control
group. Beforehand, a social studies pre-achievement test was administered to students. Then,
post-achievement test was administered. Six weeks after the intervention, achievement test was
administered again for retention.

_ While developing an achievement test, measurement begins with a plan called test
plan (Ozcelik, 1991; Isman & Eskicumali, 2001). The first step to do is to determine the content
and then, the items according to the content (Tavsancil, 2006). The content is about a unit or a
theme that also highlights objectives and behaviors (Demirel, 2007). The achievement test
consisted of 20 multiple-choice, five true-false, five fill-in-the-blank, and two open-ended
questions. Each of the two open-ended questions was five points while all the remaining was three
points.

To check reliability, there are different techniques and formulas. The ones most
frequently used are Kuder-Richardson 20 (KR-20), Kuder-Richardson 21 (KR-21) and Cronbach
alpha techniques (Erkus, 2006). KR-20 is used when item scores are not discrete (1—0) (Atilgan
et al., 2006). Correct responses of multiple-choice, true-false and fill-in-the-blank questions were
given three points while wrong ones were given zero point. It was found that KR-20 reliability
coefficient the achievement test produced was .89, average difficulty .52, and average
discriminatory power .40.

3. Results

The results of the study were presented and interpreted according to each sub-problem
below.

Table 1. Results of experiment and control groups’ pre-practice of academic success test

Group N Rank Rank U p
average total
Experiment 26 25.40 660.50 | 309,500 ,597
Control 26 27.60 717.50

In Table 1, Mann-Whitney U pre-achievement test results of students exposed to
blended learning and face-to-face instruction were presented. According to this, there were
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nonsignificant differences between pre-achievement test scores of students in both groups
(U=309,500, p>.05). The rank averages showed that there are not any significant differences
between the experimental and the control group. That is, both groups were similar in terms of
achievement in social studies at the outset of the study. This result was useful for the purpose of
this study.

Table 2. Results of experiment and control groups’ post-practice of academic success test

Group N Rank Rank U p
average total
Experiment 26 38.46 1000 27 ,000
Control 26 14.54 378

In Table 2, Mann-Whitney U post-achievement test results of students exposed to
blended learning and face-to-face instruction were presented. According to this, there were
significant differences between pre-achievement test scores of students in both groups (U=27,
p<.05). The rank averages showed that there are significant differences between the experimental
and the control group, in favor of the experimental group exposed to blended learning. That is,
blended learning was more effective that face-to-face instruction. A reason for this might be a use
of maps, pictures, and videos more than the other ways of learning.

Table 3. Academic success permanency test results of experiment and control groups

Group N Rank Rank U p
average total
Experiment 26 38.87 1010.50 16,500 .000
Control 26 14.13 367.50

In Table 3, Mann-Whitney U retention test results of students exposed to blended
learning and face-to-face instruction were presented. Results indicated that there are significant
differences between the experimental group and the control group (U=16,500, p<.05). To the rank
averages, there was a gap between both groups. That is, blended learning was more retentive than
face-to-face instruction.

Table 4. Academic success test averages and standard deviation values

Pre-test Post-test
N X S N X S
Experiment 26 19.00 3.48 26 86.96 4.82
Control 26 20.03 1.28 26 75.76 3.98

As can be seen, students in the experimental group exposed to blended learning earned
a mean score of 19.00 before the intervention while 86.96 after the intervention. Besides, students
in the control group exposed to face-to-face instruction earned a mean score of 20.03 before the
intervention. Also, they earned a mean score of 75.76 after the intervention. Accordingly, both
groups earned higher mean scores after the intervention.

Table 5. Academic success test pre-practice and post practice points’ ANOVA results

Variance Resource Square total | Sd Square F P
average

Among subjects 1326,652 51

Group 670,153 1 670,153 51,040 .000

Experiment/Control
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Error 656,499 50 13,130

In subjects 101088,999 52

Calculation pre-test — 99448,615 1 99448,615 | 7443,330 ,000
post-test

Group* calculation 972,346 1 972,346 72,776 ,000
Error 668,038 50 13,661

Total 102415,6511 103

Repeated-measures factors had a significant interaction effect both on achievement
and retention in both groups. In light of this, blended learning and face-to-face instruction had
also main effects on student performance in social studies. The experimental group exposed to
blended learning, gaining more from the achievement test before the intervention, has achieved
more than the control group exposed to face-to-face instruction.

Table 6. Academic success test average and standard deviation values

Pre-test Post-test
N X S N X S
Experiment 26 86.96 4.82 26 77.69 4.64
Control 26 75.76 3.98 26 63.07 4.69

As can be seen, mean scores of students exposed to blended learning have changed
from 86,98 to 77,69 after the practice. Also, mean scores of those exposed to traditional teaching
and learning have changed from 75,76 to 63,07. In both groups, it can be mentioned about a
decline in mean scores of students they obtained from the achievement test.

Table 7. Academic success test post-practice and permanency points ANOVA results

Variance resource Square total | Sd Square F
averages

Among subjects 51

Group Exp./Control 4329,240 1 4329,240 | 119,749 | .000

Error 1807,635 50 36,153

In subjects 52

Calculation  pre/post | 3135,010 1| 3135,010 595,269 .000

test

Group* calculation 76,163 1| 76,163 14,462 .000

Error 263,327 50 5,267

Total 103

Accordingly, two different types of learning have caused significant differences from
post-intervention to retention. In other words, both blended learning and face-to-face instruction
had an interaction effect on retention which was positively affected by both. However, blended
learning was found more retentive than face-to-face instruction when post-test and retention-test
scores compared.
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4. Discussion and conclusions

Nonsignificant differences were found between pre-achievement test scores of
students both in the experimental and the control group. According to this, it can be concluded
that both groups were similar in terms of achievement in social studies. This can be regarded as
important to understand the effectiveness of an intervention. Results that are in parallel to this
study’s findings have also been concluded by Akbaba (2009), Yapic1 (2011), and Unsal (2007).

Post-achievement test scores of students in both groups were found in favor of those
exposed to blended learning. Blended learning, compared to face-to-face instruction, is more
effective with improving student performance. The reason might be that blended learning is
enriched with lots of visuals and supported more with visual content. There have also been studies
in parallel to this one. According to Usta (2007), Akyol (2009), and Arikan (2007), blended
learning has significant effect on student performance. A study conducted by Garrison and Kanuka
(2004) also supports this finding. Doo, Mitchel, and Virginia (2006) found that blended learning
affects student performance positively. This result has also been supported by the related
literature (She & Fisher, 2003; Navarro & Shoemaker, 2000; Frederickson et al., 2005; Aladejana,
2009; Tuckman, 2002; Boyle et al., 2003; Godfrey & Gyles, 2003; Ciiez, 2006; Pereira et al.,
2007). El-Deghaidy and Nouby (2008) found significant differences in favor of pre-service
teachers exposed to blended learning according to their post-test achievement scores. However,
in the literature, there have also been contradictory studies. Unsal (2007), Deliagaoglu (2004),
Lesh (2000), and Olapiryakul and Scher (2006) did not found significant differences between
experimental and control groups according to post-test scores. Moreover, Matches and Asher
(2000), and Demirli (2002) concluded that there were not any significant differences between
groups. Achievement levels of groups exposed both to web-based learning and face-to-face
learning were found close to each other. Colesca, Dobrica and Alpopi (2009) did also not found
any significant difference between experimental and control groups in studies they conducted in
2005 and 2008. Nevertheless, in most of the studies, blended working has been found to be more
useful to student performance. It can also be thought that blended learning will contribute student
performance in social studies.

Comparing mean retention-test scores of both groups, significant differences were
detected in favor of the experimental group. According to students’ retention-test results, students
in the control group showed a decline in their performance more than those in the experimental
group. It has been represented in many studies that students do not forget what they learn by sight
and hearing.

The results of repeated-measures analysis of variance showed that methods had a
significant interaction effect on student performance in social studies when pre- and post-test
scores considered. Yet, blended learning was found more effective than face-to-face instruction.
Besides, differences were found significant in favor of the experimental group exposed to blended
learning. These findings are also supported by the studies of Sahin (2000) and Giiltekin (2006).
According to Kert and Tekdal (2004), Tas¢1 (2006), Demirel (2006), Tutaysalgir (2006), Yekta
(2004) and Celik (2007)’s studies, the experimental group has been more successful in light of
post-test results. Altinigik and Orhan’s (2002) study showed no significant differences according
to analysis of covariance of pre- and post-test results.

According to the results of post-achievement test and retention-test, blended learning
was found more effective than face-to-face instruction. While means scores of students exposed to
face-to-face instruction had a decline of 12, means scores of those exposed to blended learning had
a decrease of 8. It can be said that blended learning method is more retentive than face-to-face
instruction.
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