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ARTICLE INFO ABSTRACT
Received: 12 Aug. 2021 This study determines perceptions of middle school students’ inquiry learning skills towards science change
Accepted: 9 Oct. 2021 according to different variables. In line with purpose, it aims to realize what should be done to develop this

perception by questioning the factors that affect students’ perceptions of science-related inquiry skills and
contribute to the training of students who question more in science lessons. Based on the survey, the data were
obtained from the Scale of Inquiry Learning Skills Toward Science and the personal information form. These
instruments were applied to 667 middle school students attending two middle schools. The data were analyzed
statistically by using the Mann-Whitney U and Kruskal-Wallis H tests. It was determined that the perceptions of
middle school students’ inquiry learning skills towards science differed according to their gender, grade level,
academic average, family income level, mother and father education level, frequency of using technology.
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INTRODUCTION

Scientists make inquiries to reach thoughts and theories that will help them explain factual situations they observe. Studies
conducted especially recently in relation to science teaching show that inquiring learning environments bears significant
importance, and science learning must be done using the query (Bell et al., 2010). In science lessons, students make an inquiry,
just like scientists, to understand what is happening around them and understand natural facts. In this way, they improve their
understanding of science (Harlen, 2014). When it is considered from this respect, it is seen that having inquiry skills plays a
significant role in understanding scientific concepts and to develop a scientific perspective. Hence, in the new science lesson
teaching program revised in our country in 2013, a learning approach based on research inquiry was taken as a basis, and
improvement of inquiry skill has taken its place among general targets of the program (MEB, 2013).

Dewey defines inquiry skills as asking questions about an event or case desired to be learned and to search for answers,
obtaining new information while collecting data, discussing the obtained information, and making reflections (Taskoyan, 2008).
As it can be understood from here, the inquiry process covers processes where the individual is mentally active, and it is required
for the individual to have the skill to organize these dense mental activities. However, even though gaining inquiry skills and
applying them constitutes one of the important purposes of the science curriculum, the inquiry skill of each student does not
develop at the same level. Among the reasons of this situation, inquiry level in learning environments, importance and value
attached to inquiry in this environment, students having different goals when participating in learning environments, and students
not included in the learning process at the same level can be listed (Feyzioglu, 2019). Furthermore, according to socio-cognitive
learning theory, learning environment, personal features, and relations among behaviors can affect learning (Bandura, 1997).
However, most of the studies conducted concerning inquiry skills are limited with examining the impact of different methods and
techniques used on inquiry skills. In another way of saying, with regards to improvement of inquiry skill, it was focused on learning
environments, and it was not adequately understood what kind of a role the relations between behaviors and features students
had on inquiry skill.

Itis considered that inquiry skill perceptions being among personal features of students could be effective on improvement of
inquiry skills. It can be said that students with high perceptions of inquiry skills will have more efforts towards researching,
questioning, discovery, and problem-solving skills, so they may be more advantageous in developing inquiry skills (Kahyaoglu &
Saracoglu, 2018). Examining middle school students’ current perceptions of inquiry skills and possible variables affecting this
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perception can help and guide both teachers and program developers, especially in the context of organizing and planning the
learning environment. At this point, this study aims to determine students’ perceptions of inquiry learning skills and the factors
affecting these perceptions.

When the studies on the perception of inquiry learning skills are examined, it can be said that these studies are grouped under
three headings: i. Studies examining the effects of different learning methods and techniques on students’ perceptions of inquiry
learning skills in different age groups. (Balim, 2009; Gormally et al., 2009; Gl et al., 2014; Glingdren 2009; Kang et al., 2012;
Mahdiannur & Romadhoni, 2020; Ozcelik, 2019; Pedaste & Sarapuu, 2006; Setiono et al., 2019; Sungur & Aslan, 2017; Wu & Hsieh,
2006), ii. Studies in which a scale was developed to determine the inquiry learning skill perceptions of students in different age
groups and evaluating students’ perceptions of inquiry learning (Aldan-Karademir & Saracaloglu, 2013; Balim & Taskoyan, 2007,
Inal-Ekici, 2017; Sahin et al., 2017; Wu & Hsieh, 2006;), iii. Studies examining the relationship between students’ perceptions of
inquiry learning skills and their motivation, attitudes towards science and academic achievement (Feyzioglu, 2019; Kahyaoglu &
Saragoglu, 2018).

Two studies were found in the literature which examined the factors affecting middle school students’ perceptions of inquiry
learning skills towards science. Okumus and Yetkil (2020) examined the inquiry skills of 298 middle school students according to
gender and grade level variables. In the study, the Inquiry Skills Scale developed by Aldan Karademir and Saracaloglu (2013) for
teacher candidates was used without a statistical adaptation study. As a result of the research, it was found that as the grade level
increased, the students’ inquiry skills decreased, while gender did not have a significant effect on their inquiry skills. In another
study conducted by Inal-Ekici (2017), some factors affecting the perceptions of inquiry learning skills towards science were
examined in 685 middle school students. (gender, grade level, age, science success grades, mother and father education levels,
using computers at home, watching children’s science programs on TV, and following any scientific journal). As a result of the
study, it was determined that middle school students’ inquiry learning skill perceptions towards science differed significantly
according to their gender, grade level, age, science achievement grades, and mother and father education levels. The study also
concluded that middle school students’ using computers at home, watching children’s science programs on TV, and following any
scientific journal are factors that affect their perceptions of inquiry learning skills towards science. To better understand the
factors affecting students’ inquiry skills, it is necessary to investigate whether the study results are repeatable. Although most of
the variables in previous studies are included in this study, the effect of family income on students’ inquiry skills will also be
examined.

The research problem of this study is “Do inquiry learning skills perceptions of middle school students concerning science
change according to different variables such as -their gender, -their class level, -their academic average, -their family income level,
-their mother’s education status, -their father’s education status, -their frequency of using technology?

AIM OF STUDY

This study aims to determine whether middle school students’ perceptions of inquiry learning skills towards science differ
according to variables (gender, grade level, academic average, family income level, mother’s education level, father’s education
level, frequency of using technology). In line with this purpose, it aims to question the factors affecting students’ perception of
inquiry skills towards science, realize what needs to be done to improve this perception, and contribute to the training of students
who make more inquiry in science lessons especially in our country.

METHOD

A survey model was used for this quantitative research study. It is a quantitative research method in which researchers collect
information by scanning a sample group or the whole universe to explain the attitudes, views, behaviors, or characteristics.
(Creswell, 2017).

Study Group

Participants consisted of 667 students attending two middle schools in a province in Central Anatolia. The convenience
sampling method was used to determine the sample in this study. Table 1 shows the demographic distribution of the students
participating in the survey.

The gender of the study participants was examined in two categories as female and male. The class level was examined in four
categories as fifth, sixth, seventh, and eighth. Their status of using technology was examined in three categories as rarely,
occasionally, and frequently. Their end-of-semester grades were examined in five categories as 1, 2, 3, 4, and 5. Students’ parents’
educational level was examined in four categories: primary school, secondary school, high school, university, and above. Finally,
the family income status was examined in four categories (1000-2000 TL, 2001-4000 TL, 4001-6000, 6001 TL, and above).

As shown in Table 1, 342 of the middle school students participating in the research are female students; 325 are male
students. When the distribution of students according to their classes is examined, it is seen that 137 fifth grade, 119 sixth grade,
178 seventh grade, and 233 eighth grade students took part in the research. Detailed information on other variables related to
participant students is given in Table 1.
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Table 1. Demographic distribution of the middle school students participating in the study

Variables Groups n Variables Groups n

Gender Female 342 Primary school 227

Male 325 Educational status of Secondary school 173

Fifth 137 the mother High school 208

Class levels Sixth 119 Unive:rsity and upper 59

Seventh 178 Primary school 105

Eighth 233 Educational status of Secondary school 143

1 2 the father High school 282

2 27 University and upper 137

E”d";fr':jgnse“er 3 105 1000-2000 TL 145

4 235 Family income level 2001-4000 TL 287

5 298 4001-6000 TL 157

Frequency of Frequently 100 6001 TL and above 78
students’ using Occasionally 362
technology Rarely 205

Data Collection Tools
Personal information form

The researcher prepared this form to identify the demographic properties of middle school students’ gender, grade levels, end
of semester grades, family educational status, family income levels, and frequency of using technology.

Perception Scale of Inquiry Learning Skills for Science (PSILESS)

PSILESS was used in determining middle school students’ perception of inquiry skills towards science. It was developed by
Balim and Taskoyan (2007). Survey consists of 22 items and three sub-factors (Positive Perceptions: PP; Negative Perceptions: NP
and Perceptions of Accuracy Inquiry: PAI). These items were scaled in five categories being “I completely agree”, “I agree”, “l am
undecisive”, “I don’t agree” and “I don’t agree at all”. Positive sentences in the scale are scored as 5, 4, 3, 2, 1, starting with the
category of “I completely agree”. Among sub-factors in the scale, items measuring positive perceptions are; 3, 4, 8, 9, 15, 16, 19,
20,21, items measuring negative perceptions are; 2, 6, 10, 12, 14, 17 and items measuring verification inquiry perceptions are items
numbered as 1, 5, 7, 11, 13, 18 and 22. The measurement reliability was found to be 0.84 for PSILESS and 0.73, 0.67, and 0.71 for
the sub-dimensions of positive perceptions, negative perceptions, and perceptions of accuracy inquiry, respectively (Balim &
Tagkoyan, 2007). The highest score that can be obtained from the scale is 110; the lowest score is 0. In this study, the Cronbach
alpha reliability coefficient of the scale was found to be 0.852.

Data Collection Procedures

The schools in which the study would be conducted were selected among the schools which the researcher could access easily
and in which she could carry out the survey. In the process, all participants were first informed about the study’s aim and asked
about taking part in the study. During the process, firstly, the teachers who will apply the Personal Information Form and the
inquiry learning skill perception scale for science were contacted, and the information they would need about the application of
the scale was shared both verbally and in writing via telephone and mail. Middle school students who will apply the scale are
presented with the following instruction in the introduction part of the scale:

Dear students,
This scale was developed to determine your perception of inquiry learning skills for a science lesson. The opinions you
state here will be used for research purposes only, and the results will be evaluated by considering the responses of the
whole group. For the reliability of this research, it bears significant importance that you state your true thoughts. Please
do not leave any item blank and give only one answer for each one. While answering the items, you are asked to follow a
path like this.
1. Please read each item carefully.
2. Determine how suitable or unsuitable the item you read is for you.
3. Mark one of these options to give a reply.

e | completely agree

e |agree

e |am indecisive

e |don’tagree
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e |don’tagreeatall

I thank you for the contributions you made to this study.

Data Analysis

The data was analyzed on the Statistical Package for the Social Sciences (SPSS). The value of .05 was considered as the
significance level in interpreting the results. Firstly, incomplete data and normality (kurtosis and skewness, Kruskal Wallis Test)
were examined, and the data was organized. The data did not have a normal distribution according to the groups; therefore, non-
parametric tests were used to analyze the data. Mann Whitney U test was used in analyzing the PSILESS scores according to gender.
The Kruskal Wallis H test was used in testing whether there were any differences between PSILESS scores according to grade levels,
end of semester grades, family educational status, family income levels, frequency of using technology.

FINDINGS

In this section, the findings of the research are presented under subheadings within the framework of variables.
Gender and Perceptions of Inquiry Learning Skills Towards Science

Table 2 shows the Mann Whitney U test results for females’ and males’ positive perceptions, negative perceptions and
perceptions of accuracy inquiry scores, and their PSILESS scores.

Table 2. Mann Whitney U test results for participants’ PSILESS scores according to gender

Groups Test statistics PP NP PAI Total
Female Mean rank 351.00 351.34 356.32 356.02
Male 316.11 315.75 310.51 310.82
U 49760,000 49644,000 47941,500 48043,000
p .019 .016 .002 .002
n? 0.008 0.009 0.014 0.014

PP: Positive Perceptions; NP: Negative Perceptions; PAI: Perceptions of Accuracy Inquiry

Table 2 shows that the students’ scores for their positive perceptions (U=49760,000, p<.05, n2=0.008) differed in favor of the
female students. The students’ scores for their negative perceptions (U=49644,000, p<.05, n2=0.009) differed from the female
students. Also, the participants’ scores for their perceptions of accuracy inquiry (U=47941,500, p<.05, n2=0.002), and total PSILESS
scores differed in favor of the females significantly (U=48043,000, p<.05, n2=0.014).

Class Levels and Perceptions of Inquiry Learning Skills Towards Science

Table 3 shows the results of the Kruskal Wallis test for the fifth, sixth, seventh, and eighth graders’ positive perceptions,
positive perceptions, negative perceptions, and perceptions of accuracy inquiry scores and their total PSILESS scores.

Table 3. Kruskal Wallis test results for PSILESS scores according to the participants’ class levels

Groups Test statistics PP NP PAI Total
5 Mean rank 374.34 367.06 367.55 374.66
6 332.79 314.35 338.80 332.89
7 336.25 329.04 340.90 335.47.
8 309.18 328.38 306.55 309.53
X 9.928 5.740 9.230 9.881
P .019 .125 .026 .020
n? 0.01 0.004 0.009 0.001

PP: Positive Perceptions; NP: Negative Perceptions; PAI: Perceptions of Accuracy Inquiry

Table 3 reveals that the students’ positive perceptions scores (X?=9.928, p<.05, n2=0.01), perceptions of accuracy inquiry
scores (X?=9.230, p<.05, n2=0.009) and also total PSILESS scores (X?>=9.881, p<.05, n2=0.001) differed according to class levels. This
shows that fifth graders’ positive perceptions, perceptions of accuracy inquiry scores, and total PSILESS scores were higher than
those of the sixth grade. On the other hand, the students’ negative perceptions scores (X?>=5.740, p>.05, n2=0.004) did not differ
according to class levels.

End-of-Semester Grades and Perceptions of Inquiry Learning Skills Towards Science

Table 4 shows the results of the Kruskal Wallis test for the participants’ positive perceptions, negative perceptions, and
perceptions of accuracy inquiry scores and their PSILESS scores according to their end of semester grades.
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Table 4. The results of the Kruskal Wallis test for participants’ PSILESS scores according to their end of semester grades

Groups Test statistics PP NP PAI Total
1 Mean rank 131.25 174.50 274.50 166.25
2 207.46 244.06 238.33 198.70
3 236.93 267.60 248.10 227.02
4 298.47 296.09 316.98 296.92
5 409.05 396.51 386.76 414.32
X 94.000 61.856 52.128 107.754
p .000 .000 .000 .000
n? 0.136 0.087 0.073 0.157

PP: Positive Perceptions; NP: Negative Perceptions; PAI: Perceptions of Accuracy Inquiry

Table 4 shows that students’ scores for positive perceptions (X2=94.000, p<.05, n2=0.136), negative perceptions (X2=61.856,
p<.05, n2=0.087), perceptions of accuracy inquiry (X2=52.128, p<.05, n2=0.073), and also their total PSILESS scores (X2=107.754,
p<.05, n2=0.157) differ according to their end of semester grades. This shows that students have positive perceptions of fifth
grades, perceptions of accuracy inquiry scores, and their total PSILESS scores were higher than the others.

Educational Status of Mother and Perceptions of Inquiry Learning Skills Towards Science

Table 5 shows the results of the Kruskal Wallis test for the participants’ positive perceptions, negative perceptions, and
perceptions of accuracy inquiry scores and also their PSILESS scores according to their mothers’ educational status.

Table 5. The results of the Kruskal Wallis test for participants’ PSILESS scores according to their mother’s educational status

Type of school Test statistics PP NP PAI Total
Primary school 310.86 304.65 308.61 305.38
Mean rank

Elementary 319.87 321.60 326.61 317.72
school 347.01 353.29 349.82 352.01
High school 418.59 415.25 397.58 428.34
University X 16.576 19.073 12.079 22.220

p .001 .000 .007 .000

n 0.02 0.024 0.014 0.029

PP: Positive Perceptions; NP: Negative Perceptions; PAI: Perceptions of Accuracy Inquiry

Asshown in Table 5, the students’ scores for positive perceptions (X*=16.576, p>.05, n2=0.02), negative perceptions (X=19.073,
p<.05, n2=0.024), perceptions of accuracy inquiry scores (X2=12.079, p<.05, n2=0.014), and also their PSILESS scores (X?=22.220,
p<.05, n2=0.029) differ according to their mothers’ educational status.

Educational Status of Father and Perceptions of Inquiry Learning Skills Towards Science

Table 6 shows the results of the Kruskal Wallis test for the students’ positive perceptions, negative perceptions, and
perceptions of accuracy inquiry scores and their PSILESS scores according to their fathers’ educational status.

Table 6. The results of the Kruskal Wallis test for participants’ PSILESS scores according to their father’s educational status

Type of school Test statistics PP NP PAI Total
Primary school 312.47 288.46 313.55 300.75
Mean rank

Elementary 295.45 309.94 305.03 293.87
school 332.88 332.66 331.40 332.64
High school 393.04 396.77 385.26 404.17
University X 19.971 23.277 14.226 27.533

p .000 .000 .003 .000

" 0.026 0.031 0.017 0.037

PP: Positive Perceptions; NP: Negative Perceptions; PAI: Perceptions of Accuracy Inquiry

Table 6 shows that the students’ scores for positive perceptions (X?=19.971, p<.05, n2=0.026), negative perceptions (X?=23.277,
p<.05, n2=0.031), perceptions of accuracy inquiry scores (X2=14.226, p<.05, n2=0.017), and also their PSILESS scores (X?=27.533,
p<.05, n2=0.037) differ according to their fathers’ educational status.

Family Income Level and Perceptions of Inquiry Learning Skills Towards Science

Table 7 shows the results of Kruskal Wallis test for participants’ positive perceptions, negative perceptions, and perceptions
of accuracy inquiry scores and their PSILESS scores according to the level of family income.

Table 7. The results of the Kruskal Wallis test for participants’ PSILESS scores according to their family income level

Income groups Test statistics PP NP PAI Total
1000-2000 Mean rank 296.70 262.42 299.12 275.84
2001-4000 338.09 345.19 342.10 343.66
4001-6000 348.36 355.36 347.09 353.30

6001-above 359.40 382.90 342.67 367.75
X2 7.814 28.708 6.170 17.914
p .050 .000 .104 .000
n? 0.007 0.039 0.005 0.022

PP: Positive Perceptions; NP: Negative Perceptions; PAI: Perceptions of Accuracy Inquiry



6/8 Vekli et al. / Pedagogical Research, 6(4), em0108

As revealed by Table 7, the students’ positive perceptions (X>=7.814 p>.05, n2=0.007) and also their perceptions of accuracy
inquiry (X*=6.170, p>.05, n2=0.005) attitude did differently than others according to their family income level. However, the
students’ scores for negative perceptions (X?=28.708, p<.05, n2=0.039) and their PSILESS scores (X*=17.914, p<.05, n2=0.022) did
differently than others according to family income level. Thus, in another way, inquiry learning skill perceptions of students having
families with high-income level, concerning science are higher.

Frequency of Students’ Using Technology and Perceptions of Inquiry Learning Skills Towards Science

Table 8 shows the results of the Kruskal Wallis test for participants’ positive perceptions, negative perceptions, and
perceptions of accuracy inquiry scores and their PSILESS scores according to the frequency of using technology.

Table 8. The results of the Kruskal Wallis test for participants’ PSILESS scores according to the frequency of students’ using
technology

Frequency of following scientific

. Test statistics PP NP PAI Total
students’ using technology

Frequently Mean rank 295.77 296.14 285.86 281.90
Occasionally 329.90 337.13 325.15 330.59
Rarely 359.89 346.94 373.12 365.43
X2 7.825 5.018 15.531 12.890

p .000 .081 .020 .002

n? 0.009 0.005 0.02 0.016

PP: Positive Perceptions; NP: Negative Perceptions; PAI: Perceptions of Accuracy Inquiry

As shown by Table 8, participants’ scores for positive perceptions (X?=7.825, p<.05, n2=0.009), perceptions of accuracy inquiry
scores (X?=15.531, p<.05, n2=0.02), and their PSILESS scores (X*=12.890, p<.05, n2=0.016) differ according to frequency of using
technology.

Moreover, perceptions of middle school students’ inquiry learning skills towards science that rarely uses technology is higher
than others. The students’ negative perceptions (X?=5.018, p>.05, n2=0.005) and also their perceptions of accuracy inquiry
(X?=15.531, p>.05, n2=0.02) did not differ according to frequency of using technology.

DISCUSSION, RESULT AND IMPLICATIONS

The present study revealed that middle school students’ inquiry learning skills towards science differed according to their
gender, grade level, academic average, family income level, mother education level, father education level, frequency of using
technology.

This study showed that the gender of middle school students affected their perceptions of inquiry learning skills towards
science. Thus, perceptions of the female students’ inquiry learning skills towards science were higher than males. This result is
similar to the results acquired from the study conducted by inal Ekici (2017), indicating that female students have more. As it is
also stated by Inal Ekici (2017), this result may be due to the particular that girl students’ interest in science, their attention and
motivation are at a higher level concerning male students (Yaman & Dede, 2007; Yilmaz & Huyugiizel-Cavas, 2007).

Another finding relating to this study was that the students’ perceptions of inquiry learning skills toward science differed as
per students’ class level. Students’ perceptions of inquiry learning skills towards science studying at a low-level grade were higher
than those of other students. Inal Ekici (2017), and Okumus and Yetkil (2020) achieved the same results with this study. The
researcher summarizes three factors that can cause this outcome in this way: 1. Subject content becomes more and more complex
depending on grade level; It can cause students to have difficulty in questioning different and abstract concepts. 2. Involving less
inquiry-based activities in the learning process due to the complexity of the subject content may lead to this result. 3. This result
may also be since students tend to solve more multiple-choice test-type questions due to their preparation for high school
entrance exams and avoid allocating time to inquiry-oriented activities such as experiments and research. Based on the
conclusion that students’ inquiry learning skills decrease as the grade level rises, the number of inquiry-based activities in the
science curriculum can be increased, and their quality can be improved to prevent the decrease in students’ perceptions of inquiry
learning skills depending on the grade level.

It was found out that the inquiry learning skill perceptions of the middle school students participating in the study were
affected by the mother and father education level variables. In other words, it has been determined that the high level of education
of the parents affects the perceptions of the inquiry learning skills of middle school students towards science positively. This
outcome supports the results of Inal Ekici (2017). The researcher explains this result as mothers and fathers with a high level of
education establish better communication with their children, assess them as individuals, answer questions they are curious
about and support their questioning in their daily lives. Being unsimilar the other research, this study investigated the effect of
family income on middle school students’ perceptions of inquiry learning skills towards science. As a result, it was revealed that
family income status affected students’ perceptions of inquiry learning skills towards science positively. It can be stated that this
result supported the previous finding when we anticipated that there would be an increase in the family income level with the
increase in the family education level under normal conditions. In the light of these results, it can be suggested that more in-class
and extra-curricular activities should be given to improve students’ perceptions of inquiry learning skills in schools with low family
education and socioeconomic levels (Kahyaoglu & Saragoglu, 2018).
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According to another result obtained from the study, it was revealed that the academic success of middle school students
positively affected their perceptions of inquiry learning skills towards science. In another way, the academic success of students
with high perceptions of inquiry learning skills towards science is also higher. This result is similar to the study results of Inal Ekici
(2017). The particular that students with high perceptions of scientific inquiry skills can effectively use these skills in the learning
process may have enabled them to learn science concepts better and increase their science achievement. As being similar, inal
Ekici (2017) states that personal perceptions of inquiry learning skills and students’ academic achievement can be two variables
that positively affect each other.

As per the outcome obtained from the study, it was determined that middle school students’ level of technology use negatively
affected their perceptions of inquiry learning skills towards science. Meaning that as the rate of using technology increased, it was
revealed that students’ perceptions of inquiry learning skills towards science decreased. However, Inal Ekici (2017) determined
that using computers at home by middle school students positively affects students’ perceptions of scientific inquiry skills. Hence,
this study does not show parallelism with the result obtained from Inal Ekici’s study. In the questionnaire belonging to this study,
students were asked about the rate of using technology in the context of using computers, tablets, and mobile phones. At this
point, the rate of students using tablets and mobile phones other than computers may have negatively affected their perceptions
of inquiry learning skills towards science. In his study where he tried to determine attitudes of Z generation concerning digital
technology, Erten (2019) revealed that students mostly use the smart mobile phone, tablets, laptop computers and that by using
these devices, they realized activities such as listening and downloading music, watching TV, watching video from internet and
downloading, to surf in social networks, to surf on the internet. When it is evaluated from this respect, it has been accepted as
being understood that as the rate of students using technology for the activities mentioned above other than learning is high, this
particular would negatively affect their inquiry learning skill perceptions concerning science. Based on this result, it can be
recommended for families to set time limits, especially regarding students’ usage of tablets and smartphones. It is thought that
the results obtained from the study, which reflects the profile of Turkey, will guide those who form educational policies, program
developers, lecturers, and researchers working on science education.

Funding: No funding source is reported for this study.
Declaration of interest: No conflict of interest is declared by author.
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