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Abstract

In this research, which was carried out with the assumption that science lessons

establish a ground for an effective learning environment for motivation and

Received: metacognitive awareness, it was aimed to examine the middle school students’
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various variables in the focus of science education and to determine the relationship
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06 June 2022 Learning Motivation Scale' was used to determine the students' science learning

motivation and the 'Metacognitive Awareness Scale B Form' was used to determine
Keywords their metacognitive awareness. Mann Whitney U and Kruskal Wallis tests were

used to analyze the data. As a result of the analysis, it was determined that students’
Science learning science learning motivation changed significantly according to gender,
motivation experimentation, participation in science projects, using science in daily life, grade
Metacognitive level and science course grade point average. In addition, it was concluded that
awareness there were significant differences in students' metacognitive awareness according
Science education to experimentation, participation in science projects, using science in daily life and
Middle school science course grade point average. Therewithal, it was determined that there was

students a moderately positive relationship between the middle school students' science
learning motivation and their metacognitive awareness. It is seen that teachers'
diversification of learning environments with methods and techniques as well as
activities and materials in science lessons, which enable students to develop their
science learning motivation and metacognitive awareness, will make important
contributions.

INTRODUCTION

The characteristics that individuals should have are changing day by day, and in this
direction, various attempts are made at times in order to ensure that the necessary target level
is reached in the curriculum. Accordingly, it is seen that updates are made in Turkey in certain
periods depending on the changing and developing needs in the curriculum. In 2018, the
Ministry of National Education (MEB) created a curriculum that guides the use of
metacognitive skills, provides meaningful and permanent learning, is associated with previous
learning, and integrated with other disciplines and daily life around values, skills and
competencies. Considering the recent studies, it is seen that the approaches towards raising
individuals with the targeted qualifications, taking into account the dynamics of the changing
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and developing age for the science lesson, as in all fields (MEB, 2013, 2017). Regarding the
goal of “Educating all students as scientifically literate individuals”, which is the vision of the
science curriculum; to arouse students' curiosity about scientific and technological
developments, to take into account scientific knowledge in order to learn and understand the
natural world, to use appropriate scientific process skills in the exploration of nature and to
understand its interaction with humans, to find solutions to problems, to develop curiosity,
attitude and interest towards events in the environment is intended (MEB, 2013, p2).

In the fundamental philosophy of the science curriculum, it was emphasized that “...the most
important power that will direct the individual to learning is the sense of curiosity...” (MEB,
2017). Since the beginning of the twenty-first century, it has been accepted by educators that
one of the motivating factors in students' learning is curiosity (Halimoglu, 2019). From this
point of view, it is stated that curiosity motivates students (Edelman, 2007), and it is a
prerequisite for learning (Carlin, 1999). At this point, it is emphasized that support such as
motivation for learning science is important in order to ensure the continuity of students'
curiosity and to educate them as science literate. (Halimoglu, 2019).

The concept of motivation, which is one of the main factors of learning, has been defined by
Schunk, Meece, and Pintrich (2013) as the force that directs the person to the behavior and
ensures that the behavior is maintained by determining its severity. Abell and Lederman (2007)
expressed motivation as an internal state that enables students to take action, gives direction
and maintains their behavior. Explained in similar ways by many researchers (Arslan, 2021;
Ertem, 2006; Yildirim, 2007), the most prominent feature of motivation is that it makes the
individual move towards certain goals and act in line with these goals (Demir & Budak, 2016).
Therefore, motivation for learning has been one of the subject areas that attracted the attention
and interest of educational research due to its positive educational outcomes (Uzun & Keles,
2012).

Motivation has an important effect on providing meaningful learning, especially in fields such
as science, where students have cognitive difficulties (Giivercin, Tekkaya & Sungur, 2010). On
the other hand, many concepts in science lessons are difficult to understand by students, and
this reduces students' motivation for the lesson. Students should be motivated to learn science
concepts better, increase their success in science lessons, and develop scientific process skills
(Uzun & Keles, 2012). Student motivation to learn science is a complex concept influenced by
instructional strategies, curriculum, students' individual characteristics, and teachers (Lee &
Brophy, 1996). It has been stated by researchers that it is useful and important to determine
students' motivation levels for learning science and the variables that affect science learning
motivation (Alkan & Bahri, 2017; Buehl; 2003; Inel Ekici, Kaya & Mutlu, 2014; Karakaya,
Yilmaz & Avgin, 2018; Molden & Dweck, 2006; Okumus, 2020; Tuan, Chin & Shieh, 2005;
Uzun & Keles, 2010, 2012; Wood & Kardas, 2002; Yildirim & Karatas, 2020).

Previously, individuals were considered sufficient only when they had the knowledge, but now
they are considered sufficient when they choose the meaningful one among the information,
organize this information, and have sufficient knowledge of their deficiencies and competencies
(Boran, 2016). For this reason, students are expected to be able to access, organize and use
information in a rapidly developing and changing environment (Balci, 2007). The concept of
metacognition, which is explained as being aware of and controlling one's learning (Schraw &
Dennison, 1994), comes to the fore at this point.
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Flavell used the term metacognition for the first time in his study on metacognitive abilities in
children in 1976 and enabled this term to enter the literature. Flavell defined metacognition as
“the individual's awareness and control of his or her own cognitive processes” (Flavell, 1976).
Swiderek (1996) and Schoenfeld (1987) similarly expressed the concept of metacognition as
thinking about one's thoughts. Metacognition emphasizes the awareness of what an individual
can do with their own thoughts and knowledge (Ozsoy, 2008).

In general, the concept of metacognition means that individuals prepare a plan for realizing
their learning task by keeping their learning processes under control, become aware of effective
and ineffective methods in their individual learning, choose and use the appropriate method in
their new learning, become aware of the positive and negative situations that occur in the
learning processes and recall their old knowledge when necessary (Ormrod, 1990). It stands out
that metacognition includes cognitive skills aimed at effective learning (Bruning, Schraw &
Norby, 2014).

In the concept of metacognition, which appears as a thinking system, the student is an active
participant who has an idea about learning by including the external environment in the learning
process. At this point, being aware of his or her own cognition is an important factor in ensuring
that the student is active. The concept of metacognitive awareness comes to the fore with the
individual's awareness of his/her own cognition. According to Ozsoy (2008), metacognitive
awareness is the individual's knowledge of his/her own cognitive abilities, cognitive strategies
and knowing what to do in the problem he/she faces. In this respect, skills such as the
individual's ability to decide what needs to be done in a task, to prepare a plan together with the
evaluation of this task in his mind, to review this plan from time to time when starting to
implement the plan, and to determine and organize the missing parts can be considered as
metacognitive awareness (Demir & Ozmen, 2011).

It is important to organize learning environments to develop metacognitive awareness in order
to raise students who use metacognitive strategies effectively and thus are aware of their own
mental activities, can control their learning processes, and take responsibility for learning. The
science curriculum (MEB, 2017), which aims to train individuals who question, research, make
decisions with logical reasoning, think innovatively and solve problems, offers a suitable
ground for students to gain metacognitive skills at this point.

One of the goals of science teaching is to enable students to use the knowledge they have learned
in their daily lives. Because the ability of students to associate the information they learn with
the events in daily life is an indicator of how well they make sense of the information they learn
and how permanent the information is. The ability of students to carry out this process
consciously is related to their ability to use their metacognitive skills. In addition, projects are
the works that students carry out individually or in groups in order to find a solution to a daily
life problem. In this direction, the most basic feature of a project is that the student understands
the problem given to him/her, decides on the solution himself/ herself and applies this solution
(Kubinova, Novotna & Littler, 1998). Thus, the student uses his/her metacognitive skills.
Besides the activities carried out in the traditional classrooms, laboratory experiences also have
a special place in increasing the students’ metacognitive awareness during the education
process. Experiments carried out in the laboratory enable the discovery of science phenomena,
while realizing high-level conceptual learning (Cepni, Kaya & Kiigiik, 2005) and providing
meaningful learning (Telli, Yildirim, Sensoy & Yalgin, 2004; Yavru & Giirdal, 2013). In
laboratory activities; it is known that in addition to experimental processes, high-level scientific
process skills such as data processing, hypothesis formation, interpretation of findings and
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inference are also included (Tan & Temiz, 2003). It is stated that metacognitive skills are an
effective factor in the development of high-level scientific process skills (Sahin Kiirsad, 2018).
It is only possible for students to make sense of what they have discovered through experiments
in the laboratory environment by using metacognitive skills. In this context, science teaching
provides important opportunities for students to gain and develop metacognitive awareness.

Rationale of the Research

It requires a high level of science learning motivation and metacognitive awareness for
students to acquire the necessary knowledge and skills to understand and explain science
concepts and use them in daily life. Considering the importance and difficulty of increasing
motivation and metacognitive awareness, it is necessary to investigate the factors that may
affect these variables. The content and practices of science courses offer a wide variety of
opportunities that can be beneficial for the development of students' motivation to learn science
and their metacognitive awareness. In the literature, it is seen that students' science learning
motivations and metacognitive awareness are investigated in terms of different variables.
However, it has not been considered in terms of doing science experiments, participating in
science projects, and using science in daily life. The research, framed by these reasons, was
carried out with the assumption that various variables in the focus of science education may
have an impact on students' science learning motivation and their metacognitive awareness.
Accordingly, middle school students' science learning motivation and metacognitive awareness
were compared in terms of various variables in the science education focus, such as doing
science experiments, participating in science projects, using science in daily life, and science
course grade point average, and the relationship between science learning motivation and
metacognitive awareness was examined.

There are a limited number of studies in the literature examining the science learning motivation
and metacognitive awareness of middle school students together. In related studies, students'
science learning motivations and metacognitive awareness were mostly examined according to
demographic variables such as gender, class level and socioeconomic level of the family, but
no examination was found in the context of science education. In addition, the few research
results reporting that there is a positive and significant relationship between students' science
learning motivations and their metacognitive awareness necessitate supporting this result with
new studies and contributing to its generalizability. This study was guided by the assumption
that the existence of the relationship between the variables examined could be a guiding result
in increasing the students' science achievement both qualitatively and quantitatively. For these
reasons, it is aimed that the results obtained by examining the relationship between middle
school students' science learning motivation and their metacognitive awareness will make a
new contribution to the science education literature and offer important suggestions for
increasing the quality of science learning.

Purpose of the Research

The aim of this study is to examine the science learning motivations and metacognitive
awareness of the students in the 6", 7" and 8'" grades in terms of various variables in the context
of science education. Within the scope of this purpose, answers were sought to the questions of
whether the science learning motivation and metacognitive awareness in middle school students
differ significantly according to the variables of doing science experiments, participating in
science projects, using science in daily life, science course grade point average, and gender and
grade level. In addition, examining the relationship between science learning motivation and
metacognitive awareness is another sub-problem of the research.
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METHOD
Study Design
In this study, the descriptive correlational design was used since it was aimed to reveal the
existing situation by examining the science learning motivations and metacognitive awareness
of middle school students in terms of various variables in the focus of science education, and
also to examine the relationship between students' science learning motivation and their
metacognitive awareness.

Biiytikoztiirk et al., (2013) state that quantitative research would be the most appropriate
method if a research problem requires the determination of factors affecting a result. According
to Karasar (2010), the correlational study is the preferred design to determine the existence of
co-variance between two or more variables. Since in the survey studies, how the investigated
feature is distributed among the individuals in the sample (Fraenkel & Wallen, 2006), in this
study, how the science learning motivation of middle school students and their metacognitive
awareness change according to various demographic characteristics was investigated with the
descriptive correlational survey design.

Participants

According to the National Education Statistics of 2021, the number of students studying
in middle schools in the Adapazar district of Sakarya province, which is determined as the
universe of the research, is 15,778. In the research, following the cluster sampling method, 4
middle schools were selected from 35 middle schools in the Adapazar district of Sakarya
province in the 2020-2021 academic year. A total of 637 students from these schools
participated in the study voluntarily. The students in the sample group consisted of 6", 7" and
8" grade students. Since the high level of contribution of the students participating in the study
was aimed, the 6t", 7" and 8" grade students in the middle school who were considered to be
in the formal operational stage of Jean Piaget's theory of cognitive development were preferred
in the research. Individuals over the age of 12 who are in the formal operational stage think
more analytically, set up more various hypotheses for problem solutions, and reach more
accurate results by making use of logic patterns while testing these hypotheses than the
individuals in the concrete operational stage (Piaget, 1976). In line with the objectives of the
research, the study was conducted with 6™, 7" and 8" grade students aged 12 and over, on the
grounds that the motivation and metacognitive awareness of students in the formal operational
stage could be more distinctly identified. Of the students in the study, 366 (57.5%) were female
students and 271 (42.5%) were male students.

Data Collection

The 'Science Learning Motivation Scale' was used to determine the motivation of the
students involved in the study towards learning science. In addition, the 'Metacognitive
Awareness Scale B Form' was used to determine their metacognitive awareness. Besides, a
'Personal Information Form' was used to collect data on demographic characteristics.

The "Science Learning Motivation Scale” developed by Dede and Yaman (2008) is a 5-point
Likert type scale (strongly agree, agree, undecided, disagree and strongly disagree) and consists
of 23 items. In the original study, the reliability coefficient of the scale was reported as 0.80. In
this study, Cronbach's alpha value was found to be 0.84. According to these values, it can be
said that the scale is a reliable tool for this study.

The “Metacognitive Awareness Scale B Form” was developed by Sperling, Howard, Miller and
Murphy (2002) to measure metacognitive skills in 3"9-9™" grade students. The validity, reliability
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and factor structure of the scale were examined by Karakelle and Sara¢ (2007) in order to
evaluate the usability of the scale in Turkey. This scale is a Likert-type measurement tool
prepared for different age groups consisting of A and B forms. The Form B were developed for
6, 7t 8™ and 9" grade students. The scale includes 18 items and is marked on a five-point
Likert-type scale (never, rarely, sometimes, often, always) for each item. In order to determine
the reliability of the scale, the Cronbach alpha value for the B form was calculated and found
to be 0.80 (Karakelle & Sarag 2007). The internal consistency reliability was calculated for
reliability in the original study and it was found to be 0.86 for form B. (Sperling, Howard, Miller
& Murphy, 2002). In this study, the Cronbach alpha value for scale reliability was calculated
and found to be 0.86. According to these values, it can be said that the Turkish form of the scale
is a reliable tool for this study.

With the "Personal Information Form", data were collected on the students’ gender, grade level,
grade point average in the science course, participation in science projects, experimentation in
science lessons, and their ability to use science in daily life.

Data Analysis

The answers of the participants to the data collection form were recorded in the data file
created in the SPSS 22.0 program. In order to test whether the data showed a normal
distribution, the Kolmogorov-Smirnov test was performed before each analysis and an
evaluation was made about the normality of the distribution of the data. According to the results
of the preliminary analysis, the data set was analyzed with non-parametric tests and Mann
Whitney U and Kruskal Wallis tests were used in the analysis of the data.

The change in the students' science learning motivation and metacognitive awareness according
to the variables of gender, experimentation status, participation in science projects and using
science in daily life were analyzed with the Mann Whitney U test. Whether students' grade level
and science course grade point average cause a difference in their science learning motivation
and their metacognitive awareness was analyzed with the Kruskal Wallis test. In order to
determine the relationship between students' science learning motivation and their
metacognitive awareness, the Spearman Brown Rank Differences Correlation was calculated.

FINDINGS
The sub-problems regarding students' science learning motivation in the study were
"Do secondary school students' science learning motivation differ according to the variables
of gender, grade level, experimentation status, participation in science projects, using science
in daily life and science course grade point average?” The findings obtained as a result of the
analyzes are presented below, respectively.

Findings Related to Students' Science Learning Motivation

Table 1 shows the results of the Mann Whitney U Test conducted to determine whether
the middle school students' science learning motivations show a statistically significant
difference according to their gender, doing experiments, participating in science projects, and
using science in daily life.

Table 1. Mann Whitney U test results of middle school students' science learning motivations
according to various variables

Personal Information N Mean Rank  Sum of Ranks U p
Gender Female 366 334.10 122279.5 44067.5 0.016*
Male 271 298.61 80923.5
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Participatingin  Yes 356 337.60 120184.5 43397.5 0.004*
Science Projects  No 281 295.44 83018.5
Doing Yes 417 348.76 145433.5 33459.5 0.000*
Experiments No 220 262.59 57769.5
Using Science in  Yes 497 343.81 170875.5 22457.5 0.000*
Daily Life No 140 230.91 32327.5

*p<0.05

In Table 1, it is seen that middle school students' science learning motivation changes
significantly depending on their gender, participation in science projects, doing experiments
and using science in daily life (p<0.05). According to the data in Table 1, it is understood that
female students’ motivation to learn science is higher than male students. Also, students who
participate in science projects, students who do experiments in science lessons, and students
who can use the information learned in science lessons in daily life have a higher level of
science learning motivation.

The results of the Kruskal Wallis test conducted to determine whether the science learning
motivations of middle school students differ according to their grade level and science course
grade point average are presented in Table 2.

When the Kruskal Wallis test results in Table 2 are examined, it is seen that there is a
statistically significant difference between the students' science learning motivations according
to the grade level (x>=0.848; p<0.05). According to the results of the Mann Whitney U test
applied to determine the source of this difference, it was determined that the statistically
significant difference was between 6" and 7™ grades, 6" and 8" grades and 7" and 8" grades
(p<0.05). The mean rank of the 6" grade students (379.85) is higher than the other students. In
addition, the mean rank of 7™ grade students (317.97) is higher than that of 8" grade students.
According to these findings, it can be said that as the grade level increases, the motivation to
learn science decreases.

Table 2. Kruskal Wallis test results of middle school students' science learning motivations
according to various variables

Personal Information 2 Meaningful
N Mean Rank df g p Difference
| | Grage 6 182 379.85 Grades 6-7
Grade Leve Grade 7 159 317.97 ~  Grades 6-8
Grade 8 296 282.14 2 0.848 0.000 Grades 7-8
: (1) 0-44 14 232.04 L
Science (2) 45-54 27 244.89 p
Cougse  (3)55-69 71 277.30 §§
Grade Point  (4) 70-84 189 319.77 4 14367 0.006*
Average (5) 85-100 336 336.96

*p<0.05

In Table 2, it is seen that the science learning motivation of the students changes statistically
significantly according to the science course grade point average (y’= 14.367; p<0.05).
According to the results of the Mann Whitney U test applied to find the source of this difference,
it was determined that the difference was between students with a grade point average of 85
and above and students with a score below 70 (p<0.05). Students with a grade point average of
85 and above have a higher rank (336.96) than other students. According to these findings, it is
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seen that science course grade point average affects science learning motivation in favor of
students whose average is 85 and above.

Findings Related to Students' Metacognitive Awareness

In the research, the sub-problems related to the students' metacognitive awareness were
"Does the metacognitive awareness of middle school students differ according to the variables
of gender, grade level, experimentation status, participation in science projects, using science
in daily life and science course grade point average?" The findings obtained as a result of the
analyzes are presented below, respectively.

Table 3 shows the results of the Mann Whitney U test conducted to determine whether the
metacognitive awareness of middle school students differs according to gender, doing
experiments, participating in science projects, and using science in daily life.

Table 3. Mann Whitney U test results of middle school students' metacognitive awareness
according to various variables

Personal Information N Mean Rank  Sum of Ranks U p
Gender Female 366 330.45 120945.0

Male 271 303.54 82258.0 45402.0 0.068
Participatingin  Yes 356 341.71 121649.0
Science Projects  No 281 290.23 81554.0 41933.0 0.000*
Doing Yes 417 344.66 143724.5
Experiments No 220 270.36 504785 35168.5 0.000*
Using Science in  Yes 497 345.99 171956.5 21376.5 0.000*
Daily Life No 140 223.19 31246.5

*p<0.05

According to the values seen in Table 3, it is understood that there is no statistically significant
difference between the metacognitive awareness of female and male students (p>0.05).
According to this result, it can be stated that gender is not an effective variable on middle school
students' metacognitive awareness.

It is seen that the metacognitive awareness of middle school students changes significantly
depending on their participation in science projects, doing experiments and using science in
daily life (p<0.05). In line with the data in Table 3, it is understood that the metacognitive
awareness of the students who participated in the science projects, the students who made
experiments in science lessons, and the students who could use the information learned in the
science lesson in daily life was higher.

The results of the Kruskal Wallis test conducted to determine whether the metacognitive
awareness of middle school students differs according to grade level and science course grade
point average are presented in Table 4.

Table 4. Kruskal Wallis test results of middle school students’ metacognitive awareness
according to various variables

Personal Information N Mean Rank  df 1 p Meaningful
Difference
Grade 6 182 340.65
Grade Level Grade?7 159 316.44 2 3.800 0.150
Grade 8 296 307.06
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(1) 0-44 14 128.64 1-4

Science (2) 45-54 27 216.26 15
Course (3) 55-69 71 245.28 4 43.382  0.000*  2-4
Grade Point  (4) 70-84 189 323.68 2-5
Average (5) 85-100 336 348.13 3-4
3-5

*p<0.05

According to the results in Table 4, it is seen that there is no statistically significant difference
between the metacognitive awareness of the 6, 7! and 8" grade students (y>=3.800; p>0.05).
Accordingly, metacognitive awareness in the middle school students does not change according
to grade level.

When the Kruskal Wallis test results in Table 4 are examined, it is seen that there is a
statistically significant difference between the students' metacognitive awareness levels
according to the science course grade point average (y?=43.382; p<0.05). According to the
results of the Mann Whitney U test applied to find the source of this difference, it was
determined that the statistically significant difference was between the students with a grade
point average of 70 points and above and those with a score below 70 points (p<0.05). Students
with a grade point average of 70 and above have a higher grade point average (323.68; 348.13)
than other students. According to these findings, it is seen that science course grade point
average affects metacognitive awareness in favor of students whose average is 70 and above.

Findings Related to the Relationship between Students' Science Learning Motivation and
their Metacognitive Awareness

The other sub-problem of the research is "Is there a significant relationship between
middle school students' science learning motivation and their metacognitive awareness?" The
results of the Spearman Brown Correlation analysis conducted to determine the relationship
between students' science learning motivation and their metacognitive awareness are presented
in Table 5.

Table 5 shows that there is a statistically significant relationship between students' science
learning motivation and their metacognitive awareness (r=0.615, p<0.05). It is understood that
this relationship is moderate and positive. Accordingly, it can be stated that secondary school
students' motivation to learn science and their metacognitive awareness tend to change in the
same direction.

Table 5. Correlation results between students' science learning motivation and their
metacognitive awareness
Variables N r p

Science Learning Motivation

637 0.615 0.000*
Metacognitive Awareness

*p<0.05

CONCLUSION, DISCUSSION AND SUGGESTIONS
In the study, science learning motivations and metacognitive awareness levels of middle
school students were examined in terms of various variables in the context of science education,
and it was concluded that activities and practices related to science education were effective on
students' science learning motivation and metacognitive awareness levels.
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An important result of this research, which was carried out with the assumption that various
science practices and activities would provide a suitable environment for the development of
science learning motivation and metacognitive awareness; middle school students participating
in the science project have a higher level of science learning motivation and metacognitive
awareness. According to this result, it can be claimed that the processes of preparing, executing
and finalizing science projects positively affect their metacognitive awareness as they require
using high-level thinking skills. In addition, it can be stated that participating in science projects
increases students' interest in science, thus increasing their science learning motivation. From
this result, it can be concluded that participation in science projects helps to increase students'
science learning motivation and metacognitive awareness. When the literature is examined, no
research has been found that examines science learning motivation and metacognitive
awareness with this variable, and it is thought that this result reached in the study will make an
important contribution to the relevant knowledge by supporting it with other studies.

The analysis conducted to answer the question "Do experiments, which are an important
element of science education, lead to a positive change in secondary school students' science
learning motivation and metacognitive awareness?" showed that doing experiments in science
lessons positively affects students' science learning motivation and makes a significant
difference in their metacognitive awareness. Experimenting involves the processes of changing
and controlling variables, and this requires various skills for scientific processes. A student
conducting an experiment can set up a suitable mechanism using many necessary materials,
obtain data by changing and controlling the variables, record and evaluate these data, interpret
the data, and report what has been done by concluding. Thus, he/she actually uses his/her
metacognitive skills and as a result, his/her metacognitive awareness is high. According to this
result that is in parallel with the study of Karatas and Yildirim (2018), it is understood that
doing experiments in science lessons has a positive effect on science learning motivation. For
this result that emerged in the study, it can be thought that the students who made science-
related experiments learned meaningfully by better understanding the relationships between
science concepts and events, and thus they were more willing to learn science, and all these
outcomes might have increased their motivation for learning science.

According to another result reached in the study, it was determined that the science learning
motivation and metacognitive awareness of middle school students who stated that they used
science in daily life were higher. The fact that students can use the information they learned in
their lessons in daily life can be accepted as an indicator of generalization skills, and the
information becomes meaningful and useful only in this case. From this point of view, it can be
said that students' seeing that what they have learned about science subjects finds its way in
daily life and being able to use their knowledge in real life environments affects their motivation
positively. Transferring knowledge to daily life requires using higher-order thinking skills
while realizing the learning objectives consisting of the steps of remembering, understanding,
applying, analyzing, evaluating and creating in the gradual classification of the cognitive
domain according to Bloom's Revised Taxonomy, and actually develops metacognitive
awareness. There is also a need for other studies examining students' metacognitive awareness
levels and their science learning motivation according to the variable of using science in daily
life, so that the role of science education in developing students' high-level cognitive skills can
be revealed more effectively.

Another conclusion reached in the study is that the science learning motivations and
metacognitive awareness of middle school students vary according to the science course grade

10
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point average. It has been determined that science course grade point average affects science
learning motivation in favor of students with an average of 85 and above, and metacognitive
awareness in favor of students with an average of 70 and above. Accordingly, it can be stated
that students who are more successful in science courses have higher science learning
motivation and metacognitive awareness levels. When the literature is examined, it is seen that
metacognitive awareness is examined according to the academic achievement of students by
Baggeci, Dos and Sarica (2011), Emrahoglu and Oztiirk (2010), Turan and Demirel (2010).
According to the results of these studies, it was observed that the increase in the level of
academic achievement also increased the metacognitive awareness. In addition, it has been
revealed by the results of the relevant research that metacognitive awareness is a positive
predictor of academic achievement. In the study conducted by Karatay (2010) with 6", 7" and
8t grade students, it was concluded that students with high metacognitive awareness levels are
more successful academically. It is understood that the results of the relevant research support
the conclusion reached in this study, and it is an expected result that the metacognitive
awareness of the students, who show high achievement, is high as a result of being aware of
their own learning. It has been determined that this result is also in parallel with the results of
other studies (Cetin & Kirbulut, 2006; Glynn, Taasoobshirazi & Brickman, 2009, Karakaya et
al., 2018; Yenice, Saydam & Telli, 2012). It is understood that the results of the relevant
research support this result reached in the study, and the high motivation of students with high
achievement is again an expected result. Since success is an intrinsic motivation source, a high
grade point average affects motivation positively by its nature.

When the effect of gender on the variables discussed in this study is examined, it has been
concluded that gender is an effective variable in students' science learning motivation, but it
was not effective on their metacognitive awareness. It was determined that female students had
higher motivation to learn science and this result was in parallel with the results of studies
(Akpmnar, Batdi & Ddonder, 2013; Atay, 2014; Britner & Pajares, 2001; Ekici, 2010; Giivercin
et al., 2010; Halimoglu, 2019; Inel-Ekici et al., 2014; Karatas & Yildirim, 2018; Khamis,
Dukmak & Elhoweris, 2008; Martin, 2004; Okumus, 2020; Okuyucu & Okumus, 2019; Uzun
& Keles, 2010; Yaman & Dede, 2007) that concluded that female students' motivation towards
science was higher than male students. On the other hand, Aydin (2007), Azizoglu and Cetin
(2009), Cavas (2011), Cetin and Kirbulut (2006), and Yenice et al. (2012) presented in their
studies that gender did not affect the motivation for learning science. In addition to the results
of the research showing that there is no statistically significant difference between the
metacognitive awareness of female and male students (Kandal & Bas, 2021; Ozsoy & Giinindi,
2011; Sahin & Kiigiiksiileymanoglu, 2015), it is seen that there are research results reporting
that metacognitive awareness is in favor of females (Akg¢am, 2012; Aktag, Semsek &
Tuzcuoglu, 2017; Alct & Altun, 2007; Baggeci et al., 2011; Giil, Ozay Kose & Sadi Yilmaz,
2015; Kaya & Firat, 2011; Oguz & Kutlu Kalender, 2018; Oztiirk & Serin, 2020; Saban &
Saban, 2008) and that metacognitive awareness is higher in male students (Demir & Kaya 2015;
Giirefe, 2015). It can be claimed that these inconsistent results in the research are due to the
differentiation of the sample groups of the related studies due to various reasons such as age,
education level, previous learning experiences. Since gender is a variable that is directly
affected by social, cultural and geographical features, it is a common situation to see variability
in the results obtained depending on the purpose and scope of the research.

As a result of the analysis to test the research hypothesis that ‘the science learning motivation
in middle school students varies according to the grade level', it was seen that the research
hypothesis was supported. Accordingly, it was concluded that the students in the early classes
of middle school had a higher motivation to learn science. It was determined that as the grade
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level increased, the science learning motivation decreased. Students are excited and eager to
learn in the first grades of secondary school, but as the grade level increases, the subjects
become more complex, and distraction is experienced due to the physiological changes required
by the adolescence period, and as a result, it becomes difficult for students to be motivated to
learn. In addition to these changes, it can be thought that the learning environments created for
the examination system (High School Entrance Exam - LGS) carried out in our country for the
transition to a higher education level after middle school also have negative effects on
motivation towards learning. An examination system-oriented teaching leads to moving away
from the gains of the curriculum and, on the other hand, to adopting a learning approach based
on rote learning (Sahin, 2009; Erden, 2020). In addition, in order not to be left out of the exam-
oriented system, students enter an intensive study process with private lessons, additional
lessons and homework. As a natural consequence of all these, students experience a reluctance
to learn and a loss of motivation. At the same time, it can be said that LGS causes stress and
test anxiety in 8™ grade students, and therefore the pressure it creates has a decreasing effect on
their motivation levels for learning. This result show parallelism with the studies of Akpinar et
al. (2013), Pigeon et al. (2010), Inel Ekici et al. (2014), Tseng et al. (2009), Uzun and Keles
(2010), Yaman and Dede (2007), Yenice et al. (2012). However, it is seen that there is a study
that contradicts this result. According to Azizoglu and Cetin's (2009) study, students' science
learning motivation is not affected by grade level. This may be due to the difference between
the sample group and the measurement tools used.

When metacognitive awareness was examined according to grade level, it was found that there
was no statistically significant difference between the metacognitive awareness of middle
school students studying in the 6™, 7" and 8" grades. It is understood that this result is similar
to some related research results (Karsli, 2015; Kaya & Firat, 2011; Ozsoy, Cakiroglu, Kuruyer
& Ozsoy, 2010; Oztiirk & Serin, 2020), but it also differs from research results (Baysal, Ayvaz,
Cekirdekei & Malbelegi, 2013; Oguz & Kutlu Kalender, 2018; Ozsoy & Giinindi, 2011; Oztiirk,
2017) indicating that metacognitive awareness increases according to grade level. It can be
thought that these differences may have arisen from the fact that the age levels of the selected
sample in the studies were different from each other, sometimes by working with pre-service
teachers sometimes with certain grade levels, and by considering different dimensions of
metacognitive awareness with different data collection tools used for the researched problem.
Although the increase in the level of metacognitive awareness seems to be one of the possible
outcomes as the grade level increases, the lack of a significant difference in cognitive
development between the ages of the students in the sample group (12-14) was also reflected
in the grade level, and there was no significant difference between the levels of metacognitive
awareness.

When the relationship between students' science learning motivation and their metacognitive
awareness was examined, it was concluded that there was a statistically significant, moderate
and positive relationship. According to this result, it can be said that the metacognitive
awareness of students with high motivation to learn science is also high. This result is in parallel
with the studies of Okumus (2020) and Atay (2014). In her study, Okumus (2020) concluded
that metacognitive learning skills play a role in middle school students' science learning
motivation. Atay (2014), concluded that there is a positive and significant relationship between
middle school students' science learning motivation and their metacognitive awareness. In
addition, Kahraman and Sungur (2011) concluded that students who believe that they will learn
the science lesson and be successful use metacognitive strategies better. A student with high
metacognitive awareness has an increased belief in fulfilling a task and achieving academic
success. For this reason, it can be said that it is an expected situation for students with high
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metacognitive awareness to increase their science learning motivation. The necessity of
motivation for the use of metacognitive skills is an indication that as the science learning
motivation increases, metacognitive awareness will also increase.

All these results show that the practices carried out within the scope of science education leads
to a positive change in science learning motivation and metacognitive awareness. Based on
these results, it can be inferred that diversifying and applying activities and studies that can be
used in science lessons; providing science learning environments enriched with different
methods and techniques, materials and technologies; participating of middle school students in
studies focused on science education will increase students' science learning motivation and
metacognitive awareness, and thus enable more qualified learning. In addition, it is underlined
that the effective use of science laboratories in science lessons, students' participation in science
projects and their active participation in all processes from the preparation of the projects to the
conclusion, and the design of science learning environments in a way that allows the transfer
of knowledge to daily life will make important contributions to an effective science education.

REFERENCES

Abell, S. K., & Lederman, N. G. (2007). Handbook of research on science education. USA: Lawrence Erlbaum
Associates, Mahwah, New Jersey.

Akgam, S. (2012). Ilkégretim 6, 7 ve 8. simf ogrencilerinin bilisiistii farkindalik diizeylerinin incelenmesi
(Yayimlanmanus Yiiksek Lisans Tezi). Dokuz Eyliil Universitesi Egitim Bilimleri Enstitiisii, Izmir.

Akpinar, B., Batdi, V., & Donder, A. (2013). ilkdgretim 6grencilerinin fen bilgisi 6grenimine yonelik motivasyon
diizeylerinin cinsiyet ve simif degiskenine gore degerlendirilmesi. Cumhuriyet International Journal of
Education, 2(1), 15-26.

Aktag, 1., Semsek, O., & Tuzcuoglu, S. (2017). Determination metacognitive awareness of physical education
teachers. Journal of Education and Training Studies, 5(9), 63-69.

Alci, B., & Altun, S. (2007). Lise 6grencilerinin matematik dersine yonelik 6z-diizenleme ve bilis iistii becerileri,
cinsiyete, sinifa ve alanlara gére farklilasmakta midir? Cukurova Universitesi Sosyal Bilimler Enstitiisii
Dergisi, 16(1), 33-44.

Alkan, ., & Bahri, N. (2017). Fen 6grenmeye yonelik motivasyon ile fen basaris1 arasindaki iliski {izerine bir meta
analiz ¢alismas1. Dicle Universitesi Ziya Gokalp Egitim Fakiiltesi Dergisi, 32, 865-874.

Arslan, A. (2021). Ortaokul &grencilerinin akademik motivasyonlar1 ve matematiksel dstbilis farkindaliklart
arasindaki iligskinin incelenmesi. Journal of Computer and Education Research, 9(18), 655-681.

Atay, A. D. (2014). Ortaokul dgrencilerinin fen dgrenmeye yonelik motivasyon diizeylerinin ve iistbilissel
farkindaliklarinin incelenmesi (Yayrmlanmamus yiiksek lisans tezi). Adnan Menderes Universitesi Fen
Bilimleri Enstitiisii, Aydin.

Aydn, B. (2007). Fen bilgisi dersinde i¢sel ve digsal motivasyonun énemi (Yayimlanmamis yiiksek lisans tezi).
Yeditepe Universitesi Sosyal Bilimler Enstitiisii, Istanbul.

Azizoglu, N., & Cetin, G. (2009). 6 ve 7. sinif d6grencilerinin 6grenme stilleri, fen dersine yonelik tutumlari ve
motivasyonlari arasindaki iligski. Kastamonu Egitim Dergisi, 17(1), 171-182.

Baggeci, B., Dos, B., & Sarica, R. (2011). leégretim Ogrencilerinin listbilissel farkindalik diizeyleri ile akademik
basaris1 arasindaki iliskinin incelenmesi. Mustafa Kemal Universitesi Sosyal Bilimler Enstitiisii Dergisi,
8(16), 551-566.

Baysal, Z. N., Ayvaz, A., Cekirdek¢i, S., & Malbelegi, F. (2013). Smif 6gretmeni adaylarinin iistbiligsel
farkindaliklarmin farkli degiskenler acisindan incelenmesi. M.U. Atatiirk Egitim Fakiiltesi Egitim
Bilimleri Dergisi, 37, 68-81.

Boran, M. (2016). Ustiin zekdli ve yetenekli égrencilerin algilanan problem ¢ézme becerilerinin iistbilissel
Sfarkindaliklar: ve elestirel diisiinme egilimleri acisindan incelenmesi (Yayimlanmamis Yiiksek Lisans
Tezi). Mersin Universitesi Egitim Bilimleri Enstitiisii, Mersin.

Britner, S. L., & Pajares, F. (2001). Self-efficacy beliefs, motivation, race and gender in middle school science.
Journal of Women and Minorities in Science and Engineering, 7, 271-285.

Bruning, R. H., Schraw, G. J., & Norby, M. M. (2014). Bilissel psikoloji ve égreti. ( Z. N. Ersozlii ve R. Ulker,
Cev.). Ankara: Nobel Yayincilik.

Buehl, M. M. (2003). At the crossroads: Exploring the intersection of epistemological beliefs, motivation, and
culture. Chicago, The Annual Conference of American Educational Research Association.

Biiyiikoztiirk, S., Kilig Cakmak, E., Akgiin, O. E., Karadeniz, S., & Demirel, F. (2013). Bilimsel arastirma
yontemleri. Ankara: Pegem A Yayincilik.

13



Aydm & Kilig¢ Mocan, 2022

Carlin, K. A. (1999). The impact of curiosity on learning during a school field trip to the zoo. Dissertation Abstracts
International, 60(9), 3253.

Cavas, P. (2011). Factors affecting the motivation of Turkish primary students for science learning. Science
Education International, 22(1), 31-42.

Cepni, S., Kaya, A., & Kiigiik, M. (2005). Fizik 6gretmenlerinin laboratuvarlara yonelik hizmet i¢i ihtiyaclarinin
belirlenmesi. Tiirk Egitim Bilimleri Dergisi, 3(2), 181-196.

Cetin, A., & Kirbulut, Z. D. (2006). Kimyaya yonelik bir motivasyon 6lgeginin gelistirilmesi ve lise 6grencilerinin
kimyaya yonelik motivasyonlarinin degerlendirilmesi. VII. Ulusal Fen Bilimleri ve Matematik Egitimi
Kongresi. Bildiriler Kitabi, Cilt-11, Gazi Universitesi, Ankara.

Dede, Y., & Yaman, S. (2008). Fen dgrenmeye yonelik motivasyon 6lgegi: gegerlik ve giivenirlik ¢aligmast.
Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi, 2(1), 19-37.

Demir, M. K., & Budak, H. (2016). ilkokul dérdiincii sinif 6grencilerinin 6z diizenleme, motivasyon, bilis iistii
becerileri ile matematik dersi basarilarinin arasindaki iliski. Dokuz Eyliil Universitesi Buca Egitim
Fakiiltesi Dergisi, 41, 30-41.

Demir, O., & Ozmen, S. K. (2011). Universite 6grencilerinin iist bilis diizeylerinin cesitli degiskenler agisindan
incelenmesi. Cukurova Universitesi Sosyal Bilimler Enstitiisii Dergisi, 20(3), 145-160.

Demir, O., & Kaya, H. 1. (2015). Ogretmen adaylarmin biligsel farkindalik beceri diizeylerinin elestirel diisiinme
durumlar ile iliskilerinin incelenmesi. Pegem Egitim ve Ogretim Dergisi, 5(1), 35-68.

Edelman, S. (1997). Curiosity and exploration, URL Adres: http://www.csun.edu/~vcpsy00h/students/explore.htm
Erigim tarihi: 15.08.2021.

Ekici, G. (2010). Factors affecting biology lesson motivation of high school students. Procedia Social and
Behavioral Sciences, 2(2), 2137-2142.

Emrahoglu, N., & Oztiirk, A. (2010). Fen bilgisi dgretmen adaylarmin akademik basarilarina bilissel farkindaligin
etkisi: bir nedensel karsilastirma arastirmasi. Cukurova Universitesi Sosyal Bilimler Enstitiisii Dergisi,
19(2), 18-30.

Erden, B. (2020). Tiirk¢e, matematik ve fen bilimleri dersi beceri temelli sorularina iligkin 6gretmen goriisleri.
Academia Egitim Arastirmalar: Dergisi, 5(2), 270-292.

Ertem, H. (2006). Ortadgretim dgrencilerinin kimya derslerine yodnelik giidiilenme tiir (igsel ve digsal) ve
diizeylerinin bazi degiskenler acgisindan incelenmesi (Yayimlanmamis yiliksek lisans tezi). Balikesir
Universitesi Fen Bilimleri Enstitiisii, Balikesir.

Flavell, J. H. (1976). Metacognitive aspects of problem solving. In L. Resnick (Ed.), The nature of intelligence (s.
231- 235). Hillsdale: Lawrence Erlbaum Associates.

Fraenkel, J. R., & Wallen, N. E. (2006). How to design and evaluate research in education (5th ed.). New York:
McGraw-Hill Publishing.

Glynn, S. M., Taasoobshirazi, G., & Brickman, P. (2009). Science motivation questionnaire: Construct validation
with nonscience majors. Journal of Research in Science Teaching, 46(2), 127-146.

Giil, S., Ozay Kése, E., & Sadi Yilmaz, S. (2015). Biyoloji 6gretmeni adaylarinm iistbilis farkindaliklarinin farkl
degiskenler agisindan incelenmesi. Hasan Ali Yiicel Egitim Fakiiltesi Dergisi, 12(23), 119-130.

Giirefe, N. (2015). Ilkogretim dgrencilerinin iistbiligsel farkindaliklarmin bazi degiskenlere gore incelenmesi.
Uluslararasi Egitim Bilimleri Dergisi, 2(5), 237-246.

Giivercin, O., Tekkaya, C., & Sungur, S. (2010). Ogrencilerin fen &grenimine ydnelik motivasyonlarinin
incelenmesi: Karsilastirmali bir calisma. Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 39, 233-243.

Halimoglu, G. (2019). Ortaokul égrencilerinin fen bilimlerine karsi merak, motivasyon ve fen okuryazarlik
diizeylerine etki eden faktorlerin incelenmesi. (Yayimlanmamig Yiiksek Lisans Tezi). Cerrahpasa
Lisansiistii Egitim Enstitiisii, Istanbul.

Inel Ekici, D., Kaya, K., & Mutlu, O. (2014). Ortaokul 6grencilerinin fen grenmeye yonelik motivasyonlarinin
farkli degiskenlere gére incelenmesi. Mersin Universitesi Egitim Fakiiltesi Dergisi, 10(1), 13-26.
Kahraman, N., & Sungur, S. (2011). The contribution of motivational beliefs to students’ metacognitive strategy

use. Education and Science, 36(160), 3-10.

Kandal, R., & Bas, F. (2021). Ortaokul dgrencilerinin Ustbiligsel farkindalik, 6z-diizenleyici 6grenme stratejileri,
matematige yonelik kaygi ve tutum diizeylerinin matematik basarisini yordama durumu. International
Journal of Educational Studies in Mathematics, 8(1), 27-43.

Karakaya, F., Yilmaz, M., & Avgm, S., S. (2018). Ortaokul o6grencilerinin fen Ogrenmeye yoOnelik
motivasyonlarinin incelenmesi. Kahramanmaras Siit¢ii Imam Universitesi Sosyal Bilimler Dergisi, 15(2),
359-374.

Karakelle, S., & Sarag, S. (2007). Cocuklar i¢in iist bilissel farkindalik 6lgegi (UBFO-C) A ve B formlar : Gegerlik
ve giivenirlik ¢alismasi. Tiirk Psikoloji Yazilari, 10(20), 87— 103.

Karasar, N. (2010). Bilimsel arastirma yontemi. Nobel Yayncilik, Ankara.

Karatas, F., & Yildirim, H. 1. (2018). Ortaokul égrencilerinin fen 6grenmeye yonelik motivasyonlari {izerine bir
arastirma. Cumhuriyet Uluslararasi Egitim Dergisi, 7(3), 241-268.

14



Aydm & Kilig¢ Mocan, 2022

Karatay, Y. (2010). Tlkdgretim 6grencilerinin okudugunu kavrama ile ilgili bilissel farkindaliklar1. Tiirkliik Bilimi
Arastirmalari, 27, 457-475.

Karsh, T. A. (2015). {lkogretim dénemindeki ergenlerde iist-bilis islevleri ile karar verme ve denetim odag
arasindaki iligkinin incelenmesi. Elektronik Sosyal Bilimler Dergisi, 14(55), 16-31.

Kaya, N., & Firat, T. (2011). {lkogretim 5. ve 6. simf 6grencilerinin 6grenme-6gretme siirecinde {istbilissel
becerilerinin incelenmesi. Celal Bayar Universitesi Egitim Fakiiltesi Dergis, 1(1), 56-70.

Khamis, V., Dukmak, S., & Elhoweris, H. (2008). Factors affecting the motivation to learn among United Arab
Emirates middle and high school students. Educational Studies, 34(3), 191-200.

Kubinova, M., Novotna, J., & Littler, G. H. (1998). Projects and mathematical puzzles,-a tool for development of
mathematical thinking. European Research in Mathematics Education I.11:Group 5, 53-63.

Lee, O., & Brophy, J. (1996). Motivational patterns observed in sixth-grade science classrooms. Journal of
Research in Science Teaching, 33(3), 585-610.

Martin, A. J. (2004). School motivation of boys and girls: differences of degree, differences of kind or both,
Australian Journal of Psychology, 56, 133-146.

MEB (2013). likégretim Kurumlart Fen Bilimleri Dersi Ogretim Programi. Milli Egitim Bakanlig1 Talim ve
Terbiye Kurulu Bagkanligi, Ankara.

MEB (2017). Fen Bilimleri Dersi Ogretim Program:. Milli Egitim Bakanlig1 Talim Terbiye Kurulu Baskanlig,
Ankara.

MEB (2018). Fen Bilimleri Dersi Ogretim Program:. Milli Egitim Bakanlig1 Talim Terbiye Kurulu Baskanligi,
Ankara.

Molden, D. C., & Dweck, C. S. (2006). Finding "meaning" in psychology: a lay theories approach to self-
regulation, social perception, and social development. American Psychologist, 61(3), 192.

Oguz, A., & Kutlu Kalender, M. D. (2018). Ortaokul 6grencilerinin iist biligsel farkindaliklari ile 6z yeterlik algilari
arasindaki iligki. Egitimde Kuram ve Uygulama, 14(2), 70-186.

Okuyucu, M. O., & Okumus, S. (2019). Ortaokul dgrencilerinin fen 6grenmeye yonelik motivasyonlarinin
belirlenmesi. X. Uluslararas: Egitimde Arastirmalar Kongresi Tam Metin Kitabi, S. 228-239.

Okumus S. (2020). Fen 6grenmeye yonelik motivasyon ve bilislistii 6grenme becerileri arasindaki iligkinin
incelenmesi. Turkish Studies, 15(7), 3025-3042.

Ormrod, J. E. (1990). Human learning: Principles, theories, and educational applications. Ohio: Merrill
Publishing Co.

Ozsoy, G. (2008). Ustbilis. Tirk Egitim Bilimleri Dergisi, 6(4), 713-740.

Ozsoy, G., Cakiroglu, A., Kuruyer, H. G., & Ozsoy, S. (2010). Simf 8gretmeni adaylarimn iistbilissel farkindalik
diizeylerinin baz1 degiskenler bakimindan incelenmesi. 9. Ulusal Sinif Ogretmenligi Sempozyumu. Elaz1g:
Firat Universitesi.

Ozsoy, G., & Giinindi, Y. (2011). Okuldncesi dgretmen adaylarinin iistbiligsel farkindalik diizeyleri. [lkogretim
Online, 10(2), 430-440.

Oztiirk, B. (2017). Ortaokul égrencilerinin iistbilissel farkindahik diizeyi Ile matematik ézyeterlik algisinmin
matematik basarisina etkisinin incelenmesi (Yayimlanmamig yiiksek lisans tezi). Eskigehir Osmangazi
Universitesi Fen Bilimleri Enstitiisii, Eskisehir.

Oztiirk, S., & Serin, M. K. (2020). Simif 6gretmeni adaylarinin iistbilissel farkindaliklar1 ile matematik 6gretmeye
yonelik kaygilarinin incelenmesi. Kastamonu Egitim Dergisi, 28(2), 1013-1025.

Piaget, J. (1976). The psychology and intelligence in children. New York: International Universities Press.

Saban, A. 1., & Saban, A. (2008). Sinf 6gretmenligi 6grencilerinin bilissel farkindaliklar ile giidiilerinin bazi
sosyo demografik degiskenlere gore incelenmesi. Ege Egitim Dergisi, 9(1), 35-38.

Schoenfeld, A. H. (1987). What's all the fuss about metacognition? In Schoenfeld, A.H. (ed.), Cognitive Science
and Mathematics Education, chapter 8, 189-215. Lawrence Erlbaum Associates

Schraw, G., & Dennison, R. S. (1994). Assessing metacognitive awareness. Contemporary Educational
Psychology, 19, 460-475.

Schunk, D. H., Meece, J. L., & Pintrich, P. R. (2013). Motivation in Education (4th Edition). USA: Pearson.

Singh, K., Granville, M., & Dika, S. (2002). Mathematics and science achievement: Effects of motivation, interest,
and academic engagement. The Journal of Educational Research, 95(6), 323-332.

Sperling, R. A., Howard, B. C., Miller, L. A., & Murphy, C. (2002). Measures of children’s knowledge and
regulation of cognition. Contemporary Educational Psychology, 27, 51-79.

Swiderek, B. (1996). Metacognition. Journal of Adolescent & Adult Literacy, 39(5), 418-419.

Sahin, E., & Kiiciiksiileymanoglu, R. (2015). Ogretmen adaylarimin dzydnetimli 6grenmeye hazirbulunusluklari,
iistbiligsel farkindaliklar1 ve denetim odaklar1 arasindaki iliskiler. Abant Izzet Baysal Universitesi Egitim
Fakiiltesi Dergisi, 15(2), 317-334.

Sahin Kiirsad, M. (2018). Sekizinci sinif dgrencilerinin iist bilis farkindaliklarinin bilimsel siire¢ becerileri
kapsaminda incelenmesi. Abant Izzet Baysal Universitesi Egitim Fakiiltesi Dergisi, 18(4), 2243-2269.

15



Aydm & Kilig¢ Mocan, 2022

Sahin, S. (2009). Ortadgretime gecis sinavinin ilkdgretim okullar1 ve 6grencileri iizerine etkileri. Cagdas Egitim
Dergisi, 3(362), 15-21.

Tan, M., & Temiz, A. (2003). Fen 6grtiminde bilimel siire¢ becerilerinin yeri ve énemi. Pamukkale Universitesi
Egitim Fakiiltesi Dergisi, 13(13), 89-101.

Telli, A., Yildinim, 1. H., Sensoy, O., & Yalgin, N. (2004). ilkdgretim 7. smiflarda basit makinalar konusunun
Ogretiminde laboratuvar yonteminin 6grenci basarisina etkisinin arastirilmasi. Gazi Egitim Fakiiltesi
Dergisi, 24(3), 291-305.

Tseng, C. H., Tuan, H. L., & Chin, C. C. (2009). Investigating the influence of motivational factors on conceptual
change in a digital learning context using the dual-situated learning model. International Journal of
Science Education, 32(14), 1853-1875.

Tuan, H., Chin, C. C., & Shieh, S. H. (2005). The development of a questionnaire to measure students' motivation
towards science learning. International Journal of Science Education, 27(6), 639- 654.

Turan, S., & Demirel, O. (2010). In what level and how medical students use metacognition? Procedia - Social
and Behavioral Sciences, 2(2), 948-952.

Uzun, N., & Keles, O. (2010). Fen &grenmeye ydnelik motivasyonun bazi demografik ozelliklere gore
degerlendirilmesi. Gazi Universitesi Gazi Egitim Fakiiltesi Dergisi, 30(2), 561-584.

Uzun, N., & Keles O. (2012). Ilkdgretim dgrencilerinin fen 6grenmeye yonelik motivasyon diizeylerinin
degerlendirilmesi. Mustafa Kemal Universitesi Sosyal Bilimler Enstitiisii Dergisi, 9(20), 313-327.

Wood, P., & Kardash, C. (2002). Critical elements in the design and analysis of critical thinking studies. In B.
Hofer ve P. Pintrich (Eds.), Personal epistemology: The psychology of beliefs about knowledge and
learning (p.p. 231-260), Mahwah, NJ: Lawrence Erlbaum Associates, Inc.

Yaman, S., & Dede, Y. (2007). Ogrencilerin fen ve teknoloji ve matematik dersine ydnelik motivasyon
diizeylerinin bazi1 degiskenler agisindan incelenmesi. Kuram ve Uygulamada Egitim Yénetimi, 52, 615-
638.

Yavru, O., & Giirdal, A. (2013). ilkégretim okullarimin 4. ve 5. simiflarinda laboratuvar deneylerinin 6grencilerin
mekanik konusundaki basarisina ve kavramlar kazanmasina etkisi. Marmara Universitesi Atatiirk Egitim
Fakiiltesi Egitim Bilimleri Dergisi, 10(10), 327-338.

Yenice, N., Saydam, G., & Telli, S. (2012). ilkégretim dgrencilerinin fen dgrenmeye yonelik motivasyonlarini
etkileyen faktorlerin belirlenmesi. Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi, 13(2), 231-
247,

Yildinim, H., & Karatag, F. (2020). Ortaokul dgrencilerinin fen 6grenmeye yonelik 6z-yeterlik inang diizeyleri
lizerine bir arastirma. Tiirkiye Sosyal Arastrmalar Dergisi, 24(1), 157-176.

Yildirim, S. (2007). Motivasyon ve ¢alisma yasaminda motivasyonun énemi (Yayimmlanmamis yiiksek lisans tezi).
Siit¢ii Imam Universitesi Sosyal Bilimler Enstitiisii, Kahramanmaras.

! This study was generated from the first author’s master’s thesis under the supervision of the second author.

16



Online Science Education Journal
2022; 7(1): 17 - 27.

SE http://dergipark.gov.tr/ofed

Evaluation of 8""-Grade Students’ Approaches to Solving New-generation
Science Questions Based on Variable Determination from Scientific Process
Skillst

Sirin ilkériicii*, Bursa Uludag University, Department of Science Education, Bursa, Turkey
Rukiye Altas, Ministry of National Education, Bursa, Turkey

*Corresponding Author: ilkorucu@uludag.edu.tr

[lkoriicii, S. & Altas, R. (2022). Evaluation of 8th-grade students’ approaches to solving
new-generation science questions based on variable determination from scientific
process skills. Online Science Education Journal, 7(1), 17-27.

To cite this article

Article Info

Abstract

Article History

Received:
13 January 2022

Accepted:
09 June 2022

Keywords

Scientific process
skills

Identifying variables
Science education

This study aims to investigate students' approaches to solving questions that
examine dependent-independent and control variables from scientific process skills
in the new-generation questions related to the science lesson. The research was
designed as a holistic single case study, one of the qualitative research methods.
The research was carried out with 20 students studying in a public school. A total
of 25 questions aiming to determine the identifying variables in the High School
Entrance Exams between 2018-2020 were selected and applied as a test. These
questions were divided into four categories. These categories are requiring concrete
thinking, requiring abstract thinking, conducting an experiment, and inferring from
the experimental design. A detailed description of the case was made by
interviewing the students. The interviews were conducted with six students. In
order to understand the students' strategies for reading new-generation questions, a
reading strategies meta-awareness inventory was applied. When the findings were
evaluated, it was understood that the students took two approaches as the first
encounter with the questions asked to them and when solving the questions, and
they benefited from strategies based on deep and surface sub-themes in these
approaches. It was understood that students' reading strategies meta-awareness and
sub dimensions (global reading, problem-solving, supporting reading strategies)
were above the medium level. However, when the inventory items were evaluated,
it was noticed that they gave low scores to the items containing the phrases; write
summaries to reflect on key ideas, take notes while reading, summarizing, and
using typographical aids to identify key information, which are associated with the
deep approach.

INTRODUCTION

In recent years, in the education system in Turkey, instead of questions that aim at
students’ knowing and remembering, the emphasis has been on questions that put forward
students' research and reasoning skills. In the 2023 Education Vision of the Ministry of National
Education, it is planned to reorganize the exams within the scope of their purpose, content, and
structure depending on question types and the benefits they will provide. In addition, it is aimed
to test reasoning, critical thinking, interpretation, prediction and similar thinking skills (MEB
2018). In this context, it is seen that "skill-based™ questions, which are expressed as "new-
generation”, have been included in the content of the High School Entrance Exam (LGS) since
2018. In accordance with these questions, it is aimed to measure students' high-level skills such
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as reading comprehension, interpretation, deduction, problem-solving, analysis, critical
thinking, and scientific process skills (Erden, 2020; Sanca, Artun, Bakirct and Okur, 2021).
Scientific process skills (SPS) are used to obtain scientific knowledge and include thinking
skills that scientists use during their studies, such as observing, measuring, classifying, saving
data, establishing hypotheses, using data and creating a model, changing and controlling
variables, and conducting an experiment (MEB, 2013; 2017; 2018). SPS are the thinking skills
used from the moment the problem situation first arises to the solution (Cepni & Cil, 2013).
The skills related to identifying a problem, identifying variables, establishing hypotheses,
saving data, and interpreting data are mutually supportive skills (Kocakiilah, Turan &
Kocakiilah, 2020). Identifying and controlling the variables from these skills clearly is essential
for planning, implementation and interpretation (Kilig & Saglam 2009). Identifying the
variables means understanding all the factors that affect the research process (Aslan, Ertas-Kilig
& Kilig 2016). In the studies conducted at the primary and secondary school level, it is
understood that the students do not acquire the skills related to determining the variables,
changing and controlling the variables enough, and it is not easy to gain them (Cakar 2008;
Cam & Yalman,2020; Durmaz & Mutlu 2012; Keser & Basak 2013; Ocak & Tiimer 2014;
Temiz, 2020; Tosun, 2019).

The interaction between the student and the learning task expected from the student is defined
as the approaches to learning. Learning emerges as a form of processing information influenced
by various factors that reveal the way of perceiving, interacting with, and reacting to the
environment (Biggs, 1987; Entwistle, 1986; Entwistle, 2005, Entwistle & Ramsden, 1982;
Marton & Siljo, 2005). Biggs (1999) states that each student, concerning the attitude they show
and the path they choose, applies different approaches to learning toward the task presented to
them. Some students strive to learn and understand, while others are only interested in passing
the course. How students approaches to learning is related to the strategies, and the surface
approaches is defined as not trying to make sense of what they have learned, relying on rote
learning, not establishing a relationship between what has been learned, lack of a specific
purpose or target, following their lessons due to fear of failure, and displaying a negative
attitude towards the lessons. In addition, a deep approach is defined as trying to relate what has
been learned to the facts and events in their life, producing new ideas and reasoning, and aiming
for meaningful learning (Biggs, 1987; Entwistle, 1986; Entwistle & Ramsden, 1982; Marton &
Saljo, 2005). In this context, asking students to solve the questions posed to them can be
considered a demanding task, as well as the expectation of students to perform learning.
Therefore, it is crucial to understand how they solve the questions presented as a task and
whether an approach is developed towards the questions.

Since many questions about scientific process skills in LGS exams require designing
experiments and abstract thinking, it is considered essential to make an arrangement that
overlaps students' learning environments and skills (Cepni & Cil, 2013). Basar's (2021) study
of evaluating 2018 science curriculum outcomes in terms of SPS showed that the curriculum
had very few outcomes related to experimental skills such as "designing experiments” and
"changing and controlling variables™. In addition, that study revealed four outcomes for the skill
of "identifying the variables”, but not any outcomes for the skill of "designing an experiment”
at the 8"-grade level. The use of new-generation questions in some exams, such as LGS, has
affected their in-class practices. In his study, Erden (2020) explains the difficulties that affect
the ability to solve and understand new-generation (skill-based) questions by students, such as
having difficulty in solving the questions in time, having difficulty in how to approach the
questions, the fact that these questions are not included in the lessons since they are time-
consuming in school lessons, and that teachers cannot provide guidance to students regarding
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the solution of these problems. This study is essential in guiding teachers and education
programmers in understanding their students' approaches to solving the questions, identifying
variables in new-generation science questions, and designing learning activities considering
their approaches to solving the questions in the classroom or laboratory environments. This
study aims to explain the students' approaches to solving the questions about identifying
variables from scientific process skills in the new-generation questions about the science lesson.
For this purpose, answers to the following questions were sought.

How do the 8"-grade students solve the questions about identifying the variables in the
new-generation science questions in LGS?

What are the 8"-grade students' approaches to solving the questions about identifying the
variables in the new-generation science questions in LGS?

What is the metacognitive awareness of reading strategies of 8""-grade science students?

METHOD
Study Design
The research was designed as a holistic single case study, one of the qualitative research
methods. In this design, it is aimed to understand a real-life phenomenon in depth. Explaining
the phenomenon means establishing a conjectured set of causal relationships about it, or how
or why something happened (Yin, 2009). In this study, secondary school students whose
approaches to solving the questions were explained were considered as the unit of analysis.

Study Group

The research was carried out with 20 students (12 girls and 8 boys) studying in a public
school located in the center of Bursa in Turkey. While determining the research sample, the
convenience sampling method was followed (Creswell, 2016; Miles and Huberman, 2015).
Accordingly, 20 volunteer students from the first researcher’s school were included in the
research.

Data Collection Tools

New-generation identifying variables test (NIT): In the research, a "new-generation
identify variable multiple-choice test was prepared to determine students' success in solving
new-generation identifying variables questions. For this purpose, firstly, document analysis was
performed. The document analysis was carried out in order to select the questions to be asked
to the students about identifying the variable in the new-generation science questions. In this
context, LGS science questions published between 2018-2020 constituted the source of the
documents. Content analysis was conducted to determine the questions to be selected in this
scope. While selecting the questions, two researchers evaluated the questions separately, then
the independently-selected questions were compared, and the question themes were determined
together by the researchers. The questions that did not reach agreement according to the themes
were eliminated, and the final version of the questions was formed. Four categories were
determined according to the way of questioning the variables.
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According to the way of thinking in the question, the ones with written dependent independent
variables are divided as "requiring concrete thinking", and the ones that the student should find
the variables are "requiring abstract thinking™. According to the experimental design in the
question, the ones aiming to establish an experimental design from the variables are divided as;
"Conducting an experiment”, and the questions that the students deducted and reach a
conclusion from the variables in the designed experiment are "inferring from the experimental
design™.

The questions evaluated according to these categories were rearranged as combined categories
since there were questions that contained two ways of thinking together. The questions selected
according to the combined categories are presented in Table 1.

Table 1. Categories of questions measuring the ability to identify variables

YEARS
CATEGORIES 2018 2019 2020
Requiring concrete thinking - conducting Q17 Q3, Q10, Q14, Q11, Q13
an experiment Q18
Requiring abstract thinking - conducting  Q3, Q5 - -
an experiment
Requiring concrete thinking- inferring Q4,06,0Q8, Q13,011 Q2, Q14, Q15, Q16, Q17
from the experimental design Q18
Requiring abstract thinking- inferring Q11 Q9, Q12, Q20 Q4

from the experimental design

Based on these categories, 8 questions in 2020, 9 questions in 2019, and 8 questions in 2018,
and a total of 25 questions were selected. Sample questions about requiring concrete thinking-
inferring from the experimental design, and requiring abstract thinking- conducting an
experiment are presented in Figure 1.

6. Bilim insanlar, tagima sirasinda dokolen petrolan toprakta olusturdugu kirliligin K ve L bitileri kulla- 3. Fotosentezin yapay 1gikta gerceklesip gergeklesmeyecegini aragtirmak isteyen bir ogrenci verilen mal
nilarak azaltlabilecegini gostermek amaciyla bir proje baslatiyorlar. Bilim insanian, dokalen petrolg zemelerden uygun olanlan segerek bir deney d0zenegi olugturacaktir.
bitkiler kullanarak ortamdan uzaklastirmay basarirsa bu bitkilerin genlerini daha hizli baytyen bitkilere
aktaracaklar. Elde ettikleri genetigi degistirilmis bu bitkileri de petrold topraktan daha hizli bir sekilde st e DENEY MALZEMELE R —

uzaklagtirmak iin kullanacakiar.

Bu proje kapsaminda asagidaki islemler gergeklestiriliyor.

* Alti adet dzdes toprak alan segilip bunlardan iki grup olusturuluyor.
* Petrol birinci gruptaki O 6zdes toprak alana birer birim, ikinci gruptaki O 6zdes toprak alana da f
(ger birim karigtinliyor. | y {

§"
Ly K bitkii
Bitki K bitkisi L bitki -
dikhmiyor. dikiliyor. dikiliyor. Ogrenci, gunes 151G alan bir ortamda aragtirma amacina yonelik tek bir deney d0zenegi hazirlayarak
(Alanlarda birer birim petrol var.) d: oksijen miktan Lol B Yy
Birinci Grup Bu dgrencinin arastirma amaci uygun olarak deneoy
hangisi gibi olmalidir? (Isik gegirmez kutular 4 gor igin on yozeyi

acik gosterilmigtir.)

A) B)
Isik
gecirme.
kut
Buna gore asagidaki ifadelerden hangisi sdylenebilir?
A) K ve L bitkileri, petrolun ortamdan uzaklastinimasinda hig etkili olmadigi igin daha hizl baydyen c) D)
bitkiler segilmelidir ) 2
B) K bitkisinin petrolan ortamdan uzaklastinimasindan sorumlu olan genlerinin hizli bayGyen diger | A
bitkilere aktariimasi daha uygundur. ¢
C) L bitkisinin petrolan ortamdan uzaklastinimasindan sorumiu olan genlerinin hizii bayGyen diger oo | |
bitkilere aktarimasi daha uygundur. < > . >
D) L bitkisi gok hizli bdyadagu igin petrolon ortamdan uzaklastinimasinda K bitkisinden daha etkili > Seffat = Seftaf
Gl ot va =

A B

Figure 1. Categories of questions measure the ability to identify variables.
Note: Samples of question categories: Figure A, the sample of requiring concrete thinking- inferring from the
experimental design category, 2018; Figure B, the sample of requiring abstract thinking - conducting an
experiment category, 2019.
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Inventory: The Metacognitive Awareness of Reading Strategies Inventory (MARSI), developed
by Mokhari and Reichard (2002) and adapted into Turkish by Oztiirk (2012), was applied in
order to understand the students' strategies for reading new-generation science questions.” The
Metacognitive Awareness of Reading Strategies Inventory" consists of 30 questions of 5-point
Likert type (p=0.93). The inventory has three sub-dimensions that can be applied to 6" to 12
grade students. The first sub-dimension, "Global Reading Strategy", consisted of 13 items
(p=0.85), the second sub-dimension ", Problem Solving Strategy"”, consisted of 8 items
(p=0.76), and the third sub-dimension ", Supporting Reading Strategies", consisted of 9 items
(p=0.81). The highest scores that can be obtained from the test are 150 for general
metacognitive awareness of reading strategies, 65 for global reading strategy, 40 for problem-
solving strategy, and 45 for supporting reading strategies.

Interview questions: Interview questions were applied using the Google Docs due to the
pandemic. In the interview questions, questions such as “When you first encountered new-
generation questions in science class, what did you think about the questions?” “Write your
positive or negative thoughts about the effect of new-generation science questions on learning
in science questions.” were asked. The three questions that students answered most incorrectly
were added to the interview form, and depending on whether or not identifying the variables
while answering these questions, "Did you determine the variables (dependent-independent-
control) variables in the above question, explain why? If your answer is yes, how did you go
about determining the variables while answering this question?" were questioned. The
interview was conducted with 6 (3 girls, 3 boys) students.

Data Collection Process and Data Analysis

In the first stage of the study, NIT was applied to measure students' success in new-
generation science questions. In the second stage, the MARSI was applied. Finally, semi-
structured interviews were conducted with six volunteer students in order to describe the
research situation in detail.

The descriptive approach and thematic analysis were used in the analysis of the data. In the
analysis of the NIC test, the response frequencies of the questions and question categories are
described. Thematic analysis was used in the analysis of the interview data. All the answers
were analyzed together to reveal the interviewed students’ general approaches to solving the
questions. The students' success in solving the most incorrect questions asked during the
interview was not considered, and their correct or incorrect answers were not taken into account.
All the answers of the students were evaluated together. The interview questions formed the
source of the themes. The common features in the phrases of the students were separated into
codes created together by the researchers under these themes, and their frequencies were
determined. The data were supported by direct quotations from the students. In addition, the
fact that the first researcher spent more time with the students provided more detailed and
reliable data from the participants. The students’ names were coded as S1, S2, ..., S18 in the
forms in which the written opinions of the students were stated.

FINDINGS
At the first stage of the research, the answers given to 25 science questions in LGS,
which were selected as a result of document analysis, were evaluated. The frequencies of the
answers given by the students to the determined question categories are shown in Table 2.

Table 2. NIT correct answer frequencies by question categories
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Year 2018 2019 2010
Questions Frequency Questions Frequency Questions Frequency
RCT/CE Q17 16 Q3 15 Q11 17
Q10 17 Q13 19
Q14 13
Q18 18
RAT/CE Q3 19
Q5 15
RCT/IET Q4 16 Q13 16 Q2 15
Q6 13 Q11 18 Q14 10
Q8 16 Q15 16
Q18 13 Q16 18
Q17 13
RAT/IET Q11 17 Q9 13 Q4 18
Q12 15
Q20 18

RCT: Requiring Concrete Thinking, RAT: Requiring Abstract Thinking
CE: Conducting an experiment IED: Inferring from the experimental design

When the NIT was applied to the 20 students, it was found that the frequency of correctly
solving the questions was in the range of 10-19. It is understood that the frequency of answering
the questions correctly is above the average (Xf=10). The average correct answer frequency of
the questions in the category of requiring concrete thinking-conducting an experiment was 13-
19. The average correct answer frequency of the questions in the category of requiring concrete
thinking- inferring from the experimental design was 10-18, the average correct answer
frequency of the questions in the category of requiring abstract thinking-conducting an
experiment was 15-19, and the average answer frequency of the questions in the category of
requiring abstract thinking-inferring from the experimental design was 13-18, and so all the
frequencies were found to be close to each other. Students' frequencies of answering questions
show that the questions were successfully answered above average by them. As a result of the
students' tests in 2018, the 18" question in the category of requiring concrete thinking- inferring
from the experimental design was the most wrongly answered question (N=13). The most
frequently wrongly answered question in 2019 was the 14™ question, which required abstract
thinking- inferring from the experimental design category (N=13). In 2020, the 14" question,
which required abstract thinking-inferring from the experimental design category, was the most
wrongly answered question.

When the findings obtained from the interviews of the students were evaluated, the themes of
“The strategy of first encountering a question" and “The strategy of solving a question” were
constituted. These themes are divided into two sub-learning approaches as deep and surface.
Related categories and codes are shown in Table 3.

Table 3. Themes of students’ responses

Theme Subtheme  Category Code F Theme
The strategy of the Surface Emotional reaction Feeling fear 1 S5
first encounteringa  approaches Feeling anxious 3 S1, S3, S6
question Not questioning Finding it difficult 3 S2, S3, S6
Finding it time- 1 S2
consuming
Finding it confused 2 S3, S4
Deep Cognitive Searching logic 1 S4
approaches understanding Seeking meaning 2 S1, 5S4
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Meaningful- Understanding the 2 S3,S5
interpretation of visual message
visuals
The strategy of Surface Copying Repeating similar 2 S3, S4
solving a question approaches question-solving
Incomprehensible 1 S4
repetition
Rote learning Using codes 1 S4
Deep Comprehension of Listening to lesson 3 S2,S3,S5
approaches  knowledge and note-taking
Association Using comparison 3 S1, S3, S6
Making logical 3 S3, S5,56
connection
Inquiring knowledge  Fnding instructive 3 S1, S3, S4
information

Finding experimental 2 S1, S4
and testable
information

According to Table 3, it is understood that students' approaches to solving the questions of
determining new-generation science variables have two themes: "the strategy of the first
encountering a question" and "the strategy of solving a question”. Moreover, it is noticed that
when students first encounter a new-generation science question, they display emotional
reaction and non-questioning processes as the surface approaches and cognitive understanding,
and meaningful interpretation of visuals processes as the deep approaches. Some of the
responses given by the students are presented below.
“I was scared the first time I saw it...” (§5) (emotional reactions)

“When I first saw it, [ was anxious because the questions were long and I had never
encountered it before, I thought it was challenging, difficult and complicated.”. (S3)
(emotional reactions, not questioning)

“I thought it was a logic based on meaning because it was long and it would be
confusing” (S4) (not questioning)

“I thought that it would be difficult and I could not do it” (S6) (not questioning)

“My negative thinking is that it takes a lot of time” (S2) (not questioning)

“Since science questions were supported with more visuals, they were better
understood...” (S3) (Meaningful-interpretation of visuals)

It is understood that when students use the strategy of solving a question, they tend to prefer
the surface approaches such as repeating similar questions-solving, incomprehensible repetition
called copying, and coding called rote-learning. In addition, they prefer the deep approaches
such as listening to the lesson and note-taking in the lesson, using comparison, making logical
connections and inquiring about knowledge in order to solve the questions. Some of the
responses given by the students are presented below.

“Our teacher repeated and distributed new-generation questions to reinforce them. |
kept it in my mind by coding”. (S5) (Rote-learning)

“I studied using logic. (§6) (Comprehension of knowledge)

“First, | listened carefully to the lectures, then I took notes and pasted them on my desk
so that I could look at them when | was solving the questions, and as | solved more questions,
1 reinforced them...” (S3) (Comprehension of knowledge)

“We can learn things in paragraphs that we do not know. Experimental questions also
make it easier to understand.” (S1) (Association, inquiring knowledge)

23



flksriicii & Altas, 2022

“Since science is a lesson that requires logic based on experimentation and thinking,
new-generation questions are according to the content of the lesson and provide learning
through experimentation” (S5) (Association, inquiring knowledge).

According to students' responses, we might say that they can prefer the surface or the deep
approaches or both depending on the questions. MARSI, which was applied to understand the
students' strategies for reading new-generation questions, was answered by 18 students. When
the averages of the answers given by the students to the MARSI were evaluated, their general
average was found to be x=103. The averages of the sub-dimension of the inventory were
calculated as global reading strategy xX=43.44, problem-solving strategy x=34.11, and
supporting reading strategies X=25.11. It was understood that the scores of the students were
above the average, and the highest score average was in the problem-solving dimension. When
the response frequencies of the statements they gave the lowest score in the inventory were
examined in order to be able to interpret them with the students' approacheses to solving the
questions, from the global reading strategy sub-dimension items; the 2" item "I take notes while
reading to help me understand what I'm reading." (Xf=47.8), the 22"% item "I use typographical
aids like boldface type and italics to identify key information." (Xf=34.4), sub-dimension of
supporting reading strategies; the 5™ item "When text becomes difficult, | read aloud to help
me understand what I'm reading." (Xf=57.8), the 6" item; "I write summaries to reflect on key
ideas in the text." (Xf=50.0), the 9™ item "I discuss my reading with others to check my
understanding” (Xf=55.6), the 15" item "1 use reference materials such as dictionaries to help
me to understand what I'm reading." (Xf=51.1) were lower than the other items. The highest
items are; In the problem-solving strategy sub-dimension items, item 16 "When text becomes
difficult, 1 begin to pay close attention to what I'm reading." (xf=86.7), item 27 "When text
becomes difficult, | reread to increase my understanding." (xf=81.1) item 30 "I try to guess the
meaning of unknown words or phrases." (xf=82.2), and item 25 in the global reading strategy
subscale, "I check my understanding when | come across conflicting information." (xf=84.4).

DISCUSSION AND CONCLUSION

When the research findings were evaluated, it was determined that students' correct
answer frequencies of the new-generation science question categories were close to each other,
and the average was above the response frequency. When their approaches to solving these
questions were evaluated, it was understood that they had two strategic approaches to solving
the identifying variables questions "The strategy of first encountering a question” and "The
strategy of solving a question”, containing deep and surface sub-approaches. When students'
approaches to solving new-generation questions were evaluated in terms of MARSI, it was
noticed that the general averages and sub-dimensions of their answers (global reading strategy,
problem-solving strategy and supporting reading strategy) were above the average. However,
the statements that scored lowest were noticed in the global reading strategy and supporting
reading strategies sub-dimensions.

It is understood that in the first encounter with the questions, the students might approach to
solving a question with emotions such as fear, and anxiety, which include emotional reactions
and lead to the surface approaches. Oztiirk (2012) explained the problem-solving strategy in
MARSI as the strategy used when having difficulty reading a text. According to the research
findings, it is noticed that the students gave the highest scores in the problem-solving sub-
dimensions in their answers to MARSI. Entwistle (1986:14) stated that when students focus on
meeting a task that is expected of them, they reveal a sense of fear and failure concerning
external motivation, which are surface approaches. Marton and Saljo (2005) stated that extrinsic
motivation was related to the tasks expected from the student and led to a surface approaches.
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Therefore, a sense of failure might arise in students expected to succeed only because of
external motivation. For this reason, it should be ensured that students’ preliminary ideas about
why they solve the questions are improved, and they are aware of the strategies to approaches
to solving the question. In addition, according to the research findings, it was understood that
students might show emotional reactions such as confusion and time-consuming before
questioning with understanding in their first encounter with the questions. However, Glines
(2016) emphasized that questioning is the basis of mental skills, affects and activates complex
mental processes of the individual, and is essential for developing high-level learning and
comprehension skills. For this reason, it is essential for students to realize by questioning their
deep approaches, such as searching for logic, trying to make sense of the information,
evaluating the knowledge of the question, which they represent in their first encounter with the
questions, and it is thought that it might contribute to the reinforcement of their mental skills
such as the determination of the variables that a question aims to measure.

It was understood that the students tend to choose the surface approaches such as repeating
similar question-solving and incomprehensible repetition as the strategy of solving a question.
In addition, students” comments that form the idea that they are trying to memorize, such as
using codes are noticed. According to the results of the llkorucu-Gocmencelebi, Ozkan &
Bayram (2010), the 67", and 8"-grade students who prefer a deep approach to learning
science tend to solve more multiple-choice questions. However, they believe that it should not
be thought that the students' success in multiple-choice questions depends on their preference
for a deep learning approaches. In addition, the students were asked whether they enjoyed doing
the tests, and it was found that they preferred a deep learning approaches to a surface learning
approaches in the subjects in which they are interested. Thus, students might prefer the deep
approaches but succeed with the surface approaches while solving questions. For this reason,
the purpose of solving questions should not be only success-oriented; students should be
encouraged to solve questions with deep approaches and should be aimed at meaningful
comprehension instead of incomprehensible repetition. Arikan and Kirinti (2020) state that one
of the criticized points of the education system in our country is the LGS. They mentioned that
the high level of the demands in the institutions preferred to move to a higher education
institution, and the wishes of families to ensure their children receive a better education created
a competitive environment. It is thought that these external processes would affect the students'
strategies to answer and solve the questions.

The answers given by the students to MARSI were examined, the sub-dimension of global
reading strategies items; "l take notes while reading to help me understand what I'm reading",
"I use typographical aids like boldface type and italics to identify key information.”, and the
sub-dimension of supporting reading strategies items; "When text becomes difficult, | read
aloud to help me understand what I'm reading”, "I write summaries to reflect on key ideas in
the text", "l use reference materials such as dictionaries to help me to understand what I'm
reading” were found lower than the others. It is noticed that these phrases were especially
related to the effort to understand. Remarkably, these items have been related to the deep
approaches, which aims to comprehension of knowledge and the association in the students
approaches to the solving questions. Marton & Sélj6 (2005) found in their study that students
who are under the effect of external motivation, that is, what is demanded, tend to memorize,
which is related to the surface approaches. In their studies, it was found that the students adopted
the surface approaches by not paying attention to what a text given to them was about, and
remained indifferent to the text read. Oztiirk (2012) states that in the students' process of reading
and constructing meaning, comprehending knowledge increases when they know and apply
reading strategies. Therefore, if the items that students give low scores have assumed to be
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related to the deep approaches, it could be said that improving students' comprehension of these
statements might also be effective in using the deep approaches in solving questions. Oztiirk
(2012) emphasizes the difference between knowing information and using information and
states that the essential thing is to use information effectively. In this respect, students could
focus on memorizing the questions instead of constructing meaningful relationships due to tasks
such as exam success expected of them. Therefore, even if students seem to concentrate on
comprehending facts and details while solving questions, their failure to remember them will
not be a surprising result.

As a result, it is understood that the students did not only use the strategy of solving a question
when solving the questions about the identifying variables in new-generation science questions
evaluated within the scope of this study but also showed an approach as the strategy of first
encountering the question. These strategies, which appeared in students' approaches to solving
the identifying variables questions, can be seen as information processors or interpreters used
to select, memorize, and recall the information encountered by the student. In these strategies
that emerge in students, they may prefer the deep approaches that they would get efficiency
from a question or the surface approach that they might not remember later. While the deep
approaches are an effort to focus and understand the question, the surface approaches might
appear as feeling emotional reactions such as anxiety and fear about the question, not
remembering the information, and not questioning. For these reasons, when behaviour such as
taking notes, using comparisons and making logical connections for the deep approaches has
been considered instinctive strategies for solving questions, teachers can be expected to direct
their students to these strategies while identifying variable questions. This research was limited
to six students' approaches to solving questions based on identifying variables. With questions
based on different scientific thinking processes, the scope can be expanded, and students'
approaches to solving the questions in these thinking processes can be investigated. In this
study, the approaches to solving the questions was tried to be comprehended in a general
framework with a holistic evaluation because the correct answer frequencies given to the
question categories were close to each other. It can be recommended to repeat it in larger groups
and investigate whether there is a difference in approaches to solving the question of the
students according to the question categories.
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Keywords moderate level. In terms of gender, differences were found in the sub-dimensions
of expertise, difficulty, social impact, and fallback career. In addition, analysis
Demographic showed that there was a difference in the sub-dimensions of difficulty, social status,
variables social pressure, enhance social equality, social contribution, determining the future
Science education of students and previous experiences in terms of school location. In terms of
Teacher motivation professional experience, in only the sub-dimension of job security, a statistically

significant difference was found. The results of the study suggest that teachers
should receive more financial and moral support from their environment.

INTRODUCTION

Schools are a social structure that includes students, teachers and parents. Among these,
teachers greatly influence students’ intellectual and personal development so that teachers play
crucial roles to achieve the educational outcomes (Eryilmaz, 2013). Sometime they act as role
models for their students and other times guide knowledge they want to acquire. In the Science
Education Curriculum published by the Ministry of Turkish National Education ((MEB], 2018),
it is stated that every education system rises on the shoulders of teachers and cannot exceed the
quality of a teacher. Considering the importance of teachers on the educational outcomes,
teachers are the cornerstone of the education system.

Teachers are expected to foster students with 21st century life skills, prepare them for the
professional life, and be a role model to be a good citizen (Ertiirk, 2016). Like other countries,
Turkish national education system aims to raise individuals with 21st century life skills and
innovative thinking (MEB, 2018). These expectations require teachers who are willing and
highly motivated in schools with a good working atmosphere. Here, the importance of teachers'
motivation emerges. Motivation is the driving force for the behavior of the individual has made
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it one of the most important factors in highlighting the effectiveness of the learning-teaching
process (Akbaba, 2006).

Teachers’ professional competencies, perceptions and motivations of are some important inputs
for students’ achievement and for educational outcomes within the education system. In this
context, it is necessary to increase the career motivation of the teacher for a qualified education
(MEB, 2018). To do this, in the 2023 Education Vision it was stated that school environments
with a self-renewing development vision that motivate students and teachers, make them feel
valuable and happy will be enhanced. In addition, the three-year concrete targets of the Ministry
of Turkish National Education include that the professional satisfaction of teachers will be
increased. The efficient operation of the science program, whose aim is to develop scientific
process, life, and engineering skills, to prepare students according to the requirements of the
21st century, to create career awareness, to train individuals who produce entrepreneurs and to
ensure their development, can only be possible with willing and highly motivated science
teachers in schools with a suitable working atmosphere.

Motivation refers to the internal and external driving force that provides energy for individuals
to fulfill their duty and succeed to meet expectations and needs (Duy, 2017). Many theories
have been developed to investigate the motivations of teachers and students in teaching-learning
process. One important motivation theory is the expectation-value theory. JW Atkinson, one of
the pioneers of this theory, has worked on the expectation-value theory for both academic and
career motivation and stated that the probability of perceived success is equal to motivation
multiplied by the motivational value of success (Duy, 2017). In other words, the motivation of
a person to achieve a task depends on the probability of achieving that task and how valuable
he/she sees this task (Duy, 2017). Watt and Richardson (2007) adapted the expectancy-value
theory to investigate teachers' career motivations and the factors affecting teacher selection,
called the FIT- Choice framework. In this framework, there are two upper dimension of career
motivation as perception and motivation. Perception includes salary, difficulty, social status,
expertise, social dissuasion and satisfaction with choice. Motivation includes time for family,
working with children, enhance social equity, intrinsic career value, job transferability, job
security, shape future of students/adolescents, prior teaching experiences, social influences,
make social contribution, fallback career and ability.

FIT- Choice has been used in many educational studies. Kiling, Watt and Richardson (2012),
for instance, studied 1577 pre-service teachers’ career motivation and concluded that the make
social contribution had the highest mean among the motivation sub-dimension (M=6.16)
whereas the fallback career (M=3.07) has the lowest mean. In another study, Bruinsma and
Canrinus (2014) examined teacher candidates' career motivation. They reported that difficulty
(M =5.93) and expertise (M =5.57) sub-dimensions had the highest mean score while social
impact (x M=2.14) and time with family (M =2.81) sub-dimension were the lowest.

Watt, Richardson, Klusman, Kunter, Beyer, Trautwein and Baumert (2012) investigated teacher
career motivation with a cross-cultural study. The sample of the study consists of 2290 teacher
candidates studying in Australia, USA, Germany and Norway. According to the results of the
analysis, many differences were found between the career motivations of teacher candidates in
different countries. Accordingly, while the US teacher candidates had the highest average score
in the sub-dimensions of teaching ability and social contribution, it was seen that the average
scores in Australia, Germany and Norway were low. In the sub-dimensions of working with
children and social impact, the average scores of pre-service teachers in Germany and the USA
were the highest, while it was the lowest in Australia and Norway.
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In the literature, studies addressing teachers' career motivations from FIT-Choice framework
generally focus on teacher candidates and few studies on the career motivation of in-service
teachers. Some studies have been focused on in-service teachers’ job motivation in Turkey,
however, we have not located any study using the FIT-Choice framework to map in-service
teachers’ career motivation. The FIT-Choice framework is based expectancy-value theory
which is developed to understand individuals’ career related choice (Alpaslan et al., 2018).
Furthermore, the FIT-Choice is related to teachers’ teaching career motivation, defined as a
long-term endeavor and process last the whole life; thus, it is different from job motivation,
which is more related to the work for earning money (Watt & Richardson, 2007). Therefore, it
IS important to investigate in-service teachers’ career motivation, especially science teachers in
Turkey, that it will be a source for future studies and that it will contribute to the improvement
of the teaching profession in education policies. This study focused on the following research
questions.

1. What are science teachers' career perception and motivation levels?
2. Do teachers' career motivations change according to demographic characteristics
(gender, school location and professional year)?

METHOD
Research Model
To address research questions, cross-sectional and relational research models were used.
While the cross-sectional model was used to reveal the existing situation, the relational research

model was to determine the relationships between two or more variables (Biiyiikoztiirk et al.,
2013).

Participants

Science teachers who worked at middle schools in Mugla Province were determined as
the accessible population to save money and time. There were 451 science teachers working at
middle schools in Mugla in the spring semester of 2018-2019 academic year. We tried to reach
out all science teacher to maximize the sample. The sampling method of the study was the
simple random sampling and maximum variation. In the simple random sampling method, all
participants have an equal chance of being selected, and the number of those entering the sample
is left to chance (Karasar, 2016). Data collection tools were sent out to all schools in the Mugla
District. 136 science teachers working in public and private middle were voluntarily
participated in the study and filled the surveys. The demographic characteristics of the teachers
participating in the study were given in Table 1.

Table 1. Demographic characteristics of participants

f %
Female 88 62.9
Gender Male 48 35.1
. Rural 45 15.9
School location Urban 91 82 1
0-5 years 11 7.3
Professional 6-10 years 34 15.8
experience 11-15 years 31 23.8
P 16-20 years 31 21.2
21 years and above 29 20.5
Total 136 100
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Data Collection Tool
In this study, “Personal Information Form” and “FIT Choice Scale” were used as data
collection tools.

Personal Information Form
In the personal information form, there were questions about gender, school location
(rural/urban), and how many years of science teaching experience they had.

FIT Choice Scale

The FIT- Choice Scale was developed by Watt and Richardson (2007) to evaluate
teachers' career motivation according to the FIT- Choice framework. The FIT- Choice Scale
was adapted into Turkish culture by Eren and Tezel (2010) and has been used by different
researchers (Alpaslan, Ulubey, & Yildirim, 2018; Deniz, Dogan and Sahin, 2018; Kiling, Watt
and Richardson, 2012). The FIT- Choice Scale consists of two upper dimensions (motivation
and perception) and eighteen sub-dimensions in total. Motivation upper dimension consists of
twelve sub-dimensions: time for family, social influences, ability, make social contribution, job
transferability, shape future of students/adolescents, working with children, fallback career,
job security, enhance social equity and prior teaching experiences. Perception upper dimension
consists of salary, difficulty, social status, expertise, social dissuasion, and satisfaction with
choice. The FIT- Choice scale was developed on a 7-point Likert type ranging from “1= not at
all” to “7= extremely much” and consists of 59 items in total. Sample item for each sub-
dimension was given in Table 2. Deniz, Dogan, and Sahin (2018) performed confirmatory
factor analysis for the construct validity of the scale and showed that the fit values (3> (84) =
613.40, RMSEA= .066, CFI=.979) had a good fit index. In addition, Deniz, Dogan, and Sahin
(2018) showed that the Cronbach Alpha values of the motivation dimension for the internal
consistency coefficient were between .53 and .93, and the perception dimension ranged
between .59 and .89. In this study, Cronbach's alphas for internal reliability were calculated and
given in Table 2. Cronbach’s alpha values of the FIT- Choice scales ranged from .71 to .86 and
were at an acceptable level.

Table 2. Internal-consistency values of FIT- Choice scale sub-dimensions

Sub-dimensions Sample item Internal-
consistency

Salary Do you think teaching pays well? 75
Difficulty Do you think teaching is a difficult job? 71
Social status Do you think teachers feel that their profession 12

c has a high status in society?

t%)_ Expertise Do you think the teaching requires a high level of .79

Q specialist knowledge?

S Social dissuasion Have others influenced you to consider careers .76

other than teaching?

Satisfaction with How carefully did you consider becoming a 81
choice teacher?

< Intrinsic career | chose teaching because | have an interest in .84

% value teaching.

= Time for family I chose teaching because being a part time 73

S teacher will allow me to spend more time with

= my family.
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Social influences | chose teaching because the people I work with 74
think I should be a teacher.

Ability I chose teaching because | have the qualities of a .76
good teacher.

Make social I chose teaching because teaching will allow me .78

contribution to pay off my debt to society.

Job transferability | chose teaching because as a teacher | can work 74
in different countries

Shape future of I chose teaching because teaching will allow me .84

students/adolescents to shape the values of children/adolescents.

Working with | chose teaching because | love working with .83

children children/adolescents.

Fallback career | chose teaching because | wasn't sure what .86
career | wanted.

Job security I chose teaching because teaching will offer me a 7
secure career.

Enhance social I chose teaching because teaching would allow .84

equity me to be of benefit to low socioeconomic
children.

Prior teaching I chose teaching because | had teachers who .80

experiences inspired me.

Data Collection and Analysis

The data were collected in the spring term of 2018-2019 in line with the permission of
the Mugla Provincial Education Directorate. Ethics committee approval was not obtained
because the ethics committee was not requested for academic studies in the period of data
collection. Participants were given 30 minutes to complete the data collection tool. More than
one statistical method was used in data analysis. First, internal consistency was analyzed in
data. Then normality and distributions were examined. Since the skewness and kurtosis values
given in Table 3 were between -1 and +1, the data were accepted as showing a normal
distribution. For the first research question, the mean value and standard deviation were
calculated in order to determine the level of teachers in each variable. In order to address the
second research question, t-test and one-way ANOVA analysis were performed in SPSS
statistical software.

RESULTS
In this part of the study, first, descriptive statistics on science teachers' career
perceptions and motivations were presented. Then, the results of the relational analysis
regarding the relations of teacher career motivation with demographic characteristics (gender,
school location, and the professional experience) were given.

Descriptive Results

The results regarding the mean (M) and standard deviations (SD) of science teachers'
career perceptions and motivations were given in Table 3. The results showed that science
teachers had moderate mean scores in both perception (M= 3.98) and motivation (M= 4.75)
dimensions (1.00-3.00 = low, 3.01-5.00 = moderate and 5.01-7.00 = high). In the sub-
dimensions of perception, the highest were in difficulty (M = 5.38) and the lowest were
measured in salary (M = 2.64). In the motivation, the highest mean value was computed in
social contribution (M =5.47) and the lowest was in the fallback career (M =2.79).
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Table 3. Descriptive statistics on science teachers' career perceptions and motivation

Sub- dimensions Mean SD Skewness  Kurtosis
Perception 3.98 1.13 0.22 -0.19
Salary 2.64 0.88 0.10 -0.21
Difficulty 5.38 1.07 -0.84 0.59
Social status 3.07 0.94 0.13 -0.22
Expertise 5.11 1.15 -0.30 -0.50
Social dissuasion 3.08 1.47 0.50 -0.24
Satisfaction with choice 4.58 1.30 -0.14 -0.43
Motivation 4.75 0.96 -0.39 0.10
Time for family 3.85 1.14 -0.28 0.14
Working with children 5.03 1.12 -0.66 0.85
Enhance social equity 491 1.15 -0.51 0.19
Intrinsic career value 5.25 1.25 -0.68 0.23
Job transferability 3.95 1.29 -0.01 -0.45
Job security 4.33 1.11 -0.17 -0.15
Shape future of
students/adolescents 5.42 1.10 -0.86 0.58
Prior teaching experiences 5.24 1.19 -0.88 0.65
Social influences 4.13 1.41 -0.25 -0.44
Make social contribution 5.47 0.92 -0.42 -0.31
Fallback career 2.79 1.48 0.60 -0.47
Ability 5.40 0.96 -0.34 -0.33

Teacher Motivation and Demographic Variables

First, the relationship between teacher motivation and gender was examined (See Table
4). According to the results, female teachers’ mean values were 3.97 for perception and 4.87
for motivation. For male science teachers, the mean value was 3.98 for perception and 4.70 for
motivation. In the perception dimension, both male and female teachers had the lowest mean
value in the salary sub-dimension (M=2.53 and M= 2.85, respectively), while the highest mean
value was in the difficulty sub-dimension for both group (M= 5.46 and M= 5.25, respectively).
In terms of gender difference between the perceptions and motivations of female and male
teachers, the difference was not statistically significant (p>.05). Yet, in the sub-dimensions,
statistically significant difference was found in salary (t (134) =2.08 p< .05) and in expertise (t
(134) =2.41, p< .05). While the difference in salary was in favor of male teachers, the difference
in expertise sub-dimension was in favor of female teachers. In the motivation sub-dimensions,
significant difference was found in the social influences (t (134) =2.10 p< .05) and fallback
career (t (134) =2.03, p< .05) sub-dimensions. While the difference in fallback career was in
favor of male teachers, the difference in the social influences was in favor of female teachers.

Table 4. T-test results of the relationship between gender and motivation

Female Male
Sub- dimensions M SS M SS t
Perception 3.97 0.51 3.98 0.58 0.16
Salary 2.53 0.82 2.85 0.96 2.08*
Difficulty 5.46 1.07 5.25 1.06 -1.12
Social status 3.05 0.93 3.11 0.96 0.36
Expertise 5.28 1.11 4.80 1.17 -2.41*
Social dissuasion 3.00 1.55 3.23 1.30 0.85
Satisfaction with choice 4.52 1.25 4.70 1.40 0.79
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Motivation 4.87 15 4.70 .76 1.27
Time for family 3.86 1.14 3.82 1.15 -0.22
Working with children 5.09 1.14 4.92 1.10 -0.83
Enhance social equity 4.97 1.11 4.80 1.24 -0.86
Intrinsic career value 531 1.21 5.14 1.34 -0.77
Job transferability 4.02 1.29 3.83 1.28 -0.84
Job security 4.38 1.07 4.24 1.17 -0.70
Shape future of
students/adolescents S41 113 5.33 1.04 075
Prior teaching experiences 5.29 1.19 5.16 1.18 -0.64
Social influences 4.31 1.34 3.79 1.48 -2.10*
Make social contribution 5.47 0.89 5.45 0.97 -0.13
Fallback career 2.61 1.49 3.18 1.41 2.03*
Ability 5.45 0.98 5.30 0.94 -0.92

*p<.05

An independent sample t-test was conducted to test the relationship between school location
and science teachers’ career motivation and results were given in Table 5. While the perception
mean value of science teachers in schools in rural locations was 3.86, their motivation mean
value was 5.10. Whereas the mean value of perception of science teachers working in urban
location was determined as 4.00, the motivation mean value was 4.76. Whereas no statistically
significant difference was found in the mean value of perception in the school location, a
statistically significant difference was found in the motivation (t (134) = 2.21, p< .05). This
difference was in favor of the teachers working in rural locations. In terms of sub-dimensions
of perception, statistically significant differences were found in difficulty (t (134) =2.71,
p<.01), social status (t (134) =2.34, p<.05) and social dissuasion (t (134) =1.99, p<.05). While
the difference was in favor of teachers working in schools in urban schools in difficulty and
social dissuasion, it was in favor of science teachers working in rural schools in social status.
In the motivation sub-dimensions, statistically differences existed in enhance social equality (t
(134) = 2.07, p< .05), shape of future of students (t (134) = 2.50, p< .05), prior teaching
experiences (t (134) = 2.72, p <.01) and make social contribution (t (134) = 2.12, p< .05). The
differences in these sub-dimensions were in favor of teachers working in rural schools.

Table 5. T-test results of the relationship between school location and career motivation

Rural Urban
Sub- dimension M SS M SS t
Perception 3.86 0.51 4.00 0.54 1.14
Salary 2.81 1.05 2.61 0.85 0.94
Difficulty 4.70 1.31 551 0.97 2.71**
Social status 3.43 0.83 3.06 2.06 2.34*
Expertise 5.18 1.28 5.10 1.13 31
Social dissuasion 2.61 1.18 3.27 1.10 1.99*
Satisfaction with choice 4.70 1.31 4.56 1.31 43
Motivation 5.10 0.61 4.76 0.77 2.21*
Time for family 3.90 1.07 3.84 1.16 21
Working with children 5.42 1.01 4.96 1.13 1.74
Enhance social equity 5.32 1.09 4.84 1.15 2.07*
Intrinsic career value 5.34 1:50 5.23 1.21 .35
Job transferability 4.19 1.31 3.91 1.29 .92
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Job security
Shape future of
students/adolescents

Prior teaching experiences

Social influences

Make social contribution

Fallback career
Ability

4.59
5.86

5.78
4.51
5.84
2.55
5.37

0.91
0.81

0.93
1.53
0.88
1.54
0.97

4.28
5.34

5.15
4.06
5.40
2.83
5.40
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1.14 1.16
1.13 2.50**
1.21 2.72**
1.38 1.34
0.91 2.12*
1.47 .80
0.97 13

*p< .05, ** p< .01

A one-way ANOVA test was conducted to test the relationship between science teachers'
professional experiences and career motivations and results were given in Table 6. No
statistically significant difference was found in the perception and motivation (F (5,130) =0.41,
p> .05 for perception and F (5,130) =1.18, p>.05 for motivation). However, a statistically
significant difference was found in the sub-dimension of job security. The post-hoc tests
showed that this difference was between teachers with 11-15 years of experience and 21 and
above, in favor of teachers with 11-15 years of teaching experience.

Table 6. ANOVA results of the relationship between professional experience and motivation

Sub-dimension 0-5y. 6-10y. 11-15y. 16-20y. 2ly. + F
Perception 3.92 4.03 3.97 4.04 3.89 0.41
Salary 2.91 2.57 2.77 2.76 2.36 1.36
Difficulty 4.85 5.24 5.35 5.56 5.61 1.41
Social status 3.08 3.09 3.15 3.08 2.95 0.16
Expertise 4.59 5.45 5.06 5.15 4.92 1.54
Social dissuasion 3.27 3.22 2.91 2.99 3.13 0.25
Satisfaction with 482 462 455 4.70 437 0.36
choice
Motivation 4.99 4.77 5.02 478 4.63 1.18
Time for family 3.43 4.01 3.94 3.85 3.71 0.70
Working with
children 5.73 5.01 5.05 5.11 4.67 1.91
Enhance social 521 495 5.11 4.89 4.56 1.11
equity
Intrinsic career value 5.73 5.30 5.39 5.32 479 1.52
Job transferability 4.12 3.88 4.22 3.98 3.65 0.81
Job security 4.45 4.36 4.68 4.44 3.76 2.97*
Shape future of 539 520 568 5.24 5.61 1.22
students/adolescents
Prior teaching 579 515 5.45 4.92 5.28 1.48
experiences
Social influences 4.03 4.09 4.28 4.20 3.98 0.21
Make social 561 530 576 5.38 5.38 1.26
contribution
Fallback career 2.58 2.86 2.57 291 2.87 0.32
Ability 5.38 521 5.63 5.30 5.49 0.94

* p< .05, ** p< .01
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CONCLUSION, DISCUSSION AND RECOMMENDATIONS
In this study, it was aimed to examine the relationship between science teachers' career
perceptions and motivations and demographic variables. For this purpose, independent sample
t-test and ANOVA tests were used to determine the differences on the level of career perception
and motivation of science teachers, based on demographic variables including gender, school
location and professional experience.

Descriptive findings of science teachers' career perceptions showed that teachers' perception
levels (M = 3.98) were at a moderate level. Of the six sub-dimensions (salary, difficulty, social
status, career expertise, social dissuasion, and satisfaction with choice), the salary has the lowest
mean score, indicating that science teachers perceived their wages as low Similarly, in the study
conducted by Deniz, Dogan and Sahin (2018), it was found that pre-service teachers viewed
teachers’ salary inadequate. Watt, Richardson, Klusman, Kunter, Beyer, Trautwein and
Baumert (2012) similarly found that teachers working in the United States had low salaries but
were satisfied with their career choices. Among the perception sub-dimensions, the difficulty
sub-dimension had the highest mean. This finding showed that science teachers thought that
their profession required a high level of expertise and technical knowledge; therefore, it was a
difficult task. It seems that new changes with technological requirements urge teachers to
develop themselves professionally and this may lead to teachers to see their job difficult.

It was seen that the motivation levels of the teachers were moderate. At the same time, it was
found that teachers' career motivation mean scores were at a higher level than their career
perception means. Memisoglu and Kalay (2017) examined teachers’ motivation and found that
they were at a moderate level in parallel with our research. The results showed that among sub-
dimensions of teacher career motivation; make social contribution and shape the future of
students had the highest mean value while the lowest mean value was for fallback career.
Consistent with this study, Kilinc, Watt, and Richardson (2012) reported that the highest mean
was make social contribution (M =6.16), and the lowest was fallback career (M =3.07). The
results of Teaching and Learning International Survey (TALIS) of Turkey in 2018 stated that
Turkish teachers had the highest mean value on contributing to society (98.3%) and to the
development of young people and children (97.8%), which was above the OECD average
(TEDMEM, 2019). Similarly, Deniz, Dogan and Sahin (2018) supported our findings that the
highest value among motivation dimension was the shape the future of children. Results of this
study suggest that in Turkey the teaching profession is seen as a profession that serves the
society, contributes to the society and has a reliable income. The high mean values of shape the
future of students and make social contribution might show that the teaching profession differ
from other professions. On the other hand, the lowest mean value in fallback suggests that
teachers are most likely to not change their profession and not consider other professions in
near future job and they prioritize teaching in their career choices.

Results showed that the career motivation of science teachers did not differ statistically in terms
of gender. In the study conducted by Nokay (2019), it was concluded that teacher motivation
did not show a significant difference based on gender. Similarly, Karakose and Kocabas (2006)
reported that teachers’ motivation did not differ significantly according to gender, professional
experience, school level and age. In terms of sub-dimensions, a statistically significant
difference was found in salary and expertise. While this difference in salary was in favor of
male teachers, it was in favor of female teachers in expertise. This may be because female
teachers tent to include more hands-on activities in science teaching (Ambusaidi, & Al- Farei,
2017). Incorporating hands-on activities in science education requires both economics and
expertise. This may lead female teachers see their salary not enough for their expenses. A
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significant difference was found in social influence and fallback career. In the social influence,
the difference was in favor of female teachers, while in fallback career the difference was in
favor of male teachers. The reason for the difference may be due to the fact that in society
teaching profession seems to be identical for females rather than male. Moreover, female are
more likely to choose profession focused on helping other people than do men (Watt, 2016).

Results showed that career motivations of science teachers statistically differed in their
motivation and perception based on the school location. In motivation, the motivation of
teachers who study in rural schools was higher than those who work in urban schools. In
perception, teachers working in rural schools stated that they had more social status and felt
less social dissuasion and difficulty compared to teachers working in urban schools. The reason
for this difference may be less crowded classroom, the low educational level of the parents, and
that parents and students valued teachers in rural areas. In the motivation, teachers working in
rural schools stated that they were more motivated than the teachers in urban schools in terms
of equality, shape the future of the students, make social contribution and previous experiences.
The fact that the socioeconomic situation in the rural schools in Turkey is lower than in the
urban schools may cause the science teachers to motivate them to contribute to the social status
of the students. In addition, due to the high expectations from teachers in urban schools to be
more successful (project school, etc.), teachers in urban schools may perceive the teaching
profession more difficult and may feel their previous experiences are insufficient.

Motivation of science teachers according to their professional experience significantly differed
only in job security. The difference in job security between teachers with 11-15 years and 21
years or more of experience may be due to economic reasons. Although the difference was not
significant, the group with the lowest mean score in salary is the group of teachers with 21 years
or more experience. In particular, teachers may have low motivation in the sub-dimension of
job security due to reasons such as the cost of living, if they meet the needs of their adult
children, and low pensions because teachers usually work in urban schools. In parallel with this
study, according to TALIS (2018), there was no significant difference between teachers with
five years or less experience and teachers with more than five years of experience. Consistent
with the results of this study, Ates and Bulug (2018) found that there was a significant difference
in teacher motivation according to gender, there was no significant difference according to
professional year.

Overall, results of this study suggest that motivation of science teachers may not be at
satisfactory level considering the importance of motivation in terms of teacher quality. The fact
that the salary dimension was the lowest among the career perception of science teachers
suggests that teachers see salary low. Increasing teacher salaries can increase teacher motivation
levels and indirectly increase the quality of education in the same direction. In order to increase
this level of satisfaction, environments that support the teacher can be created. However, the
excessive paperwork on teachers, the effort to catch up with the rapidly changing age, in-service
courses taken in these directions, and the projects carried out by the Ministry of National
Education can make the teaching profession difficult. For this reason, it can be noted that the
distribution of work in schools is not focused on a single teacher. In the light of this study data,
it can be deduced from the motivation sub-dimension averages of teachers that the teaching
profession makes a social contribution to the society and affects the future of the students.
Studies that will increase the professional satisfaction of teachers who perform such a lofty
profession can be included in the 2023 Education Vision.
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