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ABSTRACT

Gifted individuals are a small qualified group in society. However, they constitute an important
source of power for countries. Gifted students are expected to become science professionals in
the future. In this context, it is important to determine where gifted students are at the point of
separation between science and pseudoscience. The purpose of this study, which is based on this,
is to examine the pseudoscience beliefs of gifted students. Designed by the survey method of
quantitative research methods, this research included 147 students attending a Science and Arts
Center (BILSEM) in the Central Anatolia Region. Pseudoscience Belief Scale (PBS) was utilized as
the measure in the study. The collected quantitative data were analyzed in SPSS software package,
and the descriptive statistics were subjected to t test and ANOVA of parametric tests. It was
concluded in the research that the participant gifted students were equipped enough to distinguish
science and pseudoscience. Furthermore, participants’ levels of distinguishing science and
pseudoscience did not differ by gender, whether they followed a scientific publication and
frequency of following the publication. In light of the research results, recommendations were
made to disseminate scientific project applications in institutions of formal education as in BILSEMs
and gifted students are utilized as locomotives in such applications.
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INTRODUCTION

Advancements and developments in science and technology are leaving their marks on this age of information.
In this sense, almost all nations around the globe strive to train individuals competent in science and technology.
Science education has been recognized as a significant force in training and introducing those individuals into
society, and the attention has been concentrated on science education. This global-scale situation has had its
reflections on Turkey soon, and the Ministry of National Education (MoNE) revised its science curriculum first in

2005, then 2013 and 2018 (MoNE, 2018).

When examining the revised curricula in question, it is possible to say that they aim to train science-literate
individuals and it is considered important to improve and support skills of producing science in the process. In
other words, the science education program got rid of the didactic influence, and it has become one of the
program objectives to provide students with basic information. In this context, science stands out as a prominent

phenomenon in Science Curricula.

It is not much possible to derive a definition that is agreed upon on what is science and how it should be probably
due to the ever-changing nature of science (Yildirnm, 2010). Characteristics of scientific knowledge are another
topic of ongoing discussion. Hence, scientists have set certain criteria about what characteristics scientific
knowledge should possess. While different researchers who study the nature of science have set different
criteria, Lederman’s (1999) criteria are the ones that are generally recognized in regard to scientific knowledge.
According to him, scientific knowledge is experimental and subjective; it contains inferences, imagination and
creativity of human; it is the combination of observations and inferences and is affected by social and cultural
elements. On the other hand, it is not possible to draw a precise line with regard to the scientific method process.
However, given the views of researchers on the matter, there is consensus on the fact that solution of a problem
should be based on logical, accurate and reliable observations and experiments. Non-scientific analyses fail to
meet these three conditions. This is where we encounter the concept of pseudoscience; disciplines that meet

one or two of these three criteria are called pseudoscience.

One should remember that non-science and pseudoscience are different concepts. According to Popper (2010),
pseudoscience is more dangerous than non-scientific knowledge. Yet, there is no series of criteria to distinguish
between science and pseudoscience (Turgut, 2009). As argued by Martin (1994), pseudoscience is the sum of
well-organized ideas, processes and attitudes that look like scientific but are not. Preece & Baxter (2000) states

that pseudoscience is different than non-science, and there is a claim of being scientific in pseudoscience.

Today, it is known that there is pollution of information in sources such as Internet, printed and visual press.
Kirman Cetinkaya, Lacgin Simsek & Caliskan (2013) state that those who cannot distinguish between science and
pseudoscience may believe the wrong information that is rapidly disseminated in media or social networks. Thus,
it is important for nations to have trained individuals who can tell science and pseudoscience apart. Otherwise,

individuals who fail to distinguish between science and pseudoscience are easily mistaken, therefore receiving
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material and spiritual damage. In today’s world where science and training science-literate individuals are greatly
important, it is possible to protect students in general and gifted students in particular who are the target group
of this research and represent a source of power and are known as promising individuals by enabling them to

distinguish between science and pseudoscience.

Gifted individuals are the vital few within societies, and it is aimed that they master scientific disciplines (Camci
Erdogan, 2013a). From this point of view, it is particularly valuable to determine the position of gifted individuals
in the discrimination of science and pseudoscience. There are several researches in the literature on the
discrimination of science and pseudoscience (Bauer, 2002; Cetinkaya & Tasar, 2018; Kirman Cetinkaya, Lagin
Simsek & Caliskan, 2013; Turgut, Akcay & irez, 2010; Preece & Baxter, 2000). Those researches have been
conducted with preservice science teachers (Mugaloglu, 2006; Oztuna Kaplan, 2014; Turgut, 2009), preservice
chemistry teachers (Aglarci & Kabapinar, 2016), preservice classroom teachers (Ayvaci & Bag, 2016), preservice
social studies teachers (Gurgil, 2019), preservice gifted teachers (Camci Erdogan, 2019), preservice preschool
teachers (Turgut, Es, Bozkurt-Altan & Oztiirk-Geren, 2016), undergraduates (Afonso & Gilbert, 2010; Mirtz, 2007),
and secondary school students (Cetinkaya, Turgut, Duru & Ercan, 2015; Cetinkaya, 2017; Preece & Baxter, 2000).
However, no study was observed on pseudoscience beliefs of gifted students. In this sense, it is thought that the
present study will fill a gap in terms of determining the current situation of gifted students by identifying their
pseudoscience beliefs and will contribute to the literature. This research can pioneer other studies on the subject
matter and pave the way for more concentrated focus on it. It is anticipated that the research findings will offer
valuable data for the educational policies for science education and gifted education. Considering that
understanding of science among individuals start at younger ages (Guler & Akman, 2006), identifying science and
pseudoscience beliefs of gifted children will be a guiding light for shaping their education. Otherwise, it becomes
harder to transform fallacies into correct beliefs with higher grade levels (Kang, Scharmann & Noh, 2004).
Moreover, Camci Erdogan (2013b) emphasize that interests and attitudes of which foundations are laid at
younger ages are life-long effective, and therefore, scientific interests and perceptions have an impact on
students’ adoption of scientific methodology, their scientific thinking style, and even their career choices, and
that gifted children who have a high potential of becoming science professionals in the future are a priority in
this respect. Based on this consideration, one can argue that it is important to identify pseudoscience beliefs of
gifted students. Accordingly, the research problem of this study is “What levels are the pseudoscience beliefs of

gifted students on?”. The subproblems of the research are as follows:

1) What are gifted students’ perceptions of pseudophysical claims, pseudopredictive claims and pseudomedical
claims which are the factors of Pseudoscience Belief Scale?

2) Do pseudoscience beliefs of gifted students differ by gender?

3) Do pseudoscience beliefs of gifted students differ by whether they follow a scientific publication?

4) Do pseudoscience beliefs of gifted students differ by frequency of following a scientific publication?
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METHOD
Research Design

Aiming to examine pseudoscience beliefs of gifted students, this research was designed by the survey method of
guantitative research designs. In the survey method, researchers attempt to derive a general idea from the
answers of a section of a group to identify and describe the current position of the members of that group on a

given subject matter (Fraenkel & Wallen, 2006).
Sample

The population of this research was composed of 285 gifted students enrolled in a BILSEM in a province of the
Central Anatolia Region in the academic year of 2019-2020. The population involved students from the second
to eleventh grades. Yet, secondary and high school students were included in the study as they already started
to have perceptions of science. Therefore, the research sample consisted of 147 participants (81.2% of the
population) who volunteered from among 181 gifted students attending both BILSEM and secondary and high

schools of formal education. Information on the sample is given in Table 1.

Table 1. Information on Gifted Students Constituting the Sample

Demographics f %
Female 67 45.6
Gender
Male 80 54.4
Yes 112 76.2
Following a Scientific Publication
No 35 23.8
Never 35 23.8
Rarely 20 13.6
Frequency of Following a Scientific
Sometimes 36 24.5
Publication
Often 33 22.4
Always 23 15.6
Total 147 100.0

As seen in Table 1, 45.6% of the students are females and 54.4% are males in the sample. 76.2% of the students
reported to be following scientific publications on the scientific fields they liked and took an interest in while
23.8% stated that they did not follow any scientific publication. Regarding how frequently they followed these
scientific publications which could be in digital or printed format, 15.6% of the students stated that they followed
them daily or weekly (always) whereas 22.4% reported to be following them monthly (often), and others (24.5%

and 13.6%) could follow the publications sometimes and rarely, respectively.
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Data Collection Tool

The Pseudoscience Belief Scale (PBS) developed by Cetinkaya & Tasar (2018) was utilized in the research to
identify pseudoscience beliefs of participants. The 5-point Likert scale is comprised of three factors and 21 items.
These three factors are called pseudophysical claims, pseudopredictive claims, and pseudomedical claims. Total
variance explained by the scale is 42.81%. In the study conducted by Cetinkaya & Tasar (2018) Cronbach’s alpha
(a) reliability coefficient was found to be .84 and McDonald’s omega () reliability coefficient was found to be .91
for the whole scale. It can be accordingly said that validity and reliability of the scale was achieved. The lowest
possible score obtained in the scale is 21 (21x1), the highest possible score is 105 (21x5). Cronbach’s alpha (a)
reliability coefficients calculated for the present research are .80 for pseudophysical claims, .70 for

pseudopredictive claims, and .82 for pseudomedical claims.
Data Analysis

To test normality before the data analysis, the values of arithmetic mean, mode, median, skewness, and kurtosis
were calculated, and then, it was checked with normality test whether the data were normally distributed.

Results of the normality test on PBS total score are given in Table 2.

Table 2. Normality Results Concerning PBS Total Score

Kolmogorov-Smirnov Shapiro-Wilk
Statistic sd p. Statistic sd p-
PBS total score .054 147 .200 .988 147 .209

As seen in Table 2, since “Sig.” values of both Shapiro-Wilk and Kolmogorov-Smirnov tests were greater than .05,
it can be said that the data were normally distributed at 95% confidence. Table 3 shows the values of arithmetic

mean, standard deviation, and skewness and kurtosis for PBS and its factors.

Table 3. Values of Pseudoscience Belief Scale and Its Factors

Scale Factors N Min. Max. X SD Skewness  Kurtosis
Factor 1: (PPC) 147 9.00 38.00 20.01 6.484 .280 -.675
Factor 2: (PPrC) 147 7.00 27.00 12.20 4.137 .958 .770
Factor 3: (PMC) 147 5.00 25.00 15.65 3.986 -.448 .003
Pseudoscience Belief Scale (PBS) 147 25.00 79.00 47.86 10.772 .294 -.195

It was found that students’ scores of PBS and its factors had skewness and kurtosis values within the range of -

/+1, which proved to be evidence for normal distribution of the data.
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To determine the gifted students’ levels of agreeing with the items of Pseudoscience Belief Scale, discontinuous
choices were made into continuous ones using the formulation number of choices-1/number of choices. Score

ranges of this 5-point Likert type were determined as follows in Table 4:

Table 4. Ranges of Mean Scores Obtained in Pseudoscience Belief Scale

Strongly Disagree 1.00-1.80
Disagree 1.81-2.60
Neutral 2.61-3.40
Agree 3.41-4.20
Strongly Agree 4.21-5.00

Interpretation of mean scores achieved in each scale item by using the ranges in Table 4 is presented in the

findings section.

Ethics Committee Approval Document

Approval was obtained from the ethics committee of Nigde Omer Halisdemir University for this study.
FINDINGS

Pseudoscience beliefs of gifted students

In the research, participants’ scores of PBS were analyzed with descriptive statistics by the scale factors to identify
their levels of pseudoscience beliefs in the first place. Accordingly, mean and standard deviation values of the

descriptive analysis results for gifted students’ Pseudophysical claims (PPC) factor scores are given in Table 5.

Table 5. Descriptive Analysis Results for PPC Factor (Item 1-9)

No. Items N X Sd
It is possible to design machines that can produce infinite energy with a

6 . 147 3.24 1.262
starting energy.

1 Some people convey their thoughts to others with mental power. 147 261 1.332

5 Extraterrestrial beings visit our World. 147 2.52 1.316

3 There are flying vehicles visiting our World from other planets. 147  2.37 1.250

7 It is possible 'Fo bend metfal obJect.s like spoon from afar just with mental 147 201 1147
power and without applying physical force.

9 Sc?me people. have the ability to see what happens in distance places 147 1.99 1.110
without leaving where they are.

2 Some people move objects with mental power. 147 1.86 1.053

4 When mind focuses enough, objects are lifted up in the air. 147 1.80 .972

3 ztn:L;cstures like pyramids were built by beings visiting our World in ancient 147 163 945

Total 147 222 .720

* Mean scores can be between 1.00 point at the lowest and 5.00 at the highest.
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According to Table 5, the highest mean scores in the pseudophysical claims factor were obtained in the items “It
is possible to design machines that can produce infinite energy with a starting energy.” (X=3.24) and “Some
people convey their thoughts to others with mental power.” (X=2.61). The lowest mean scores were obtained in
the items “When mind focuses enough, objects are lifted up in the air.” (X=1.80) and “Structures like pyramids
were built by beings visiting our World in ancient times.” (X=1.63). None of the answers given by the participants
to 9 items of pseudophysical claims had mean scores within the range of “strongly agree” and “agree”. Mean
score of the items in this factor was 2.22 which is within the range of “disagree”. One can accordingly argue that
the participant gifted students did not believe pseudophysical claims, and they could distinguish between science
and pseudoscience in this factor. The mean and standard deviation values of the descriptive analysis results for

gifted students’ Pseudopredictive claims (PPrC) factor scores are given in Table 6.

Table 6. Descriptive Analysis Results for PPrC Factor (Item 10-16)

No. Items N X Sd
Lie detector is a technological device that gives accurate results and is

16 based on sound scientific foundations. 147248 1.284
14  There are numbers that bring luck to people. 147 2.20 1.303
11  Horoscope is based on scientific foundations. 147 1.88 1.101
15  People’s future can be foreseen accurately by observing celestial bodies. 147 1.56 .853
12 iSnotr::e people can accurately tell the future of people whose palm they look 147 144 811
10 It is possible to pred-lct the gender of baby by swinging the wedding rings of 147 1.40 755
pregnant women with a thread.
13 Fortunetelling and foreseeing the future are based on scientific 147 124 612

foundations.
Total 147 1.74 .591
* Mean scores can be between 1.00 point at the lowest and 5.00 at the highest.

According to Table 6, the highest mean scores in the Pseudopredictive claims factor were obtained in three items
within the range of “disagree”. Those items are “Lie detector is a technological device that gives accurate results
and is based on sound scientific foundations.” (X=2.48), “There are numbers that bring luck to people.” (X=2.20)
and “Horoscope is based on scientific foundations.” (X=1.88). The lowest mean scores were obtained in four items
within the range of “strongly disagree”. Those items are “People’s future can be foreseen accurately by observing
celestial bodies.” (X=1.56), “Some people can accurately tell the future of people whose palm they look into.”
(X=1.44), “It is possible to predict the gender of baby by swinging the wedding rings of pregnant women with a
thread.” (X=1.40) and “Foreseeing the future are based on scientific foundations.” (X=1.24). None of the answers
given by the participants to 7 items of pseudopredictive claims had mean scores within the range of “strongly
agree”, “agree” and “neutral”. Mean score of the items in this factor was 1.74 which is within the range of
“disagree”. One can accordingly argue that the participant gifted students did not believe pseudopredictive
claims, and they could distinguish between science and pseudoscience in this factor. The mean and standard

deviation values of the descriptive analysis results for gifted students’ Pseudomedical claims (PMC) factor scores

are given in Table 7.
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Table 7. Descriptive Analysis Results for PMC Factor (Iltem 17-21)

No. Items N X Sd

21  Each of the organs in our bodies is associated with certain areas on our soles. 147  3.53 1.218
18 Itis possible to treat certain diseases by massaging certain areas of the sole. 147 3.33 1.172
17 There are many treatment methods which are not used by doctors but are 147 329 1244

effective.
19  Itis possible to detect diseases by checking strength or weakness of muscles. 147  3.10 1.186

20  Cancer treatment is possible in non-medical ways. 147 2.40 1.071
Total 147 3.13 797
* Mean scores can be between 1.00 point at the lowest and 5.00 at the highest.

As seen in Table 7, the highest mean score in the Pseudomedical claims factor was obtained in the item “Each of
the organs in our bodies is associated with certain areas on our soles.” (X=3.53) within the range of “agree”. The
lowest mean score was obtained “Cancer treatment is possible in non-medical ways.” (X=2.40) within the range
of “disagree”. The remaining three items were within the range of “neutral”. None of the answers given by the
participants to 5 items of pseudomedical claims had mean scores within the range of “strongly agree” and
“agree”. Mean score of the items in this factor was 3.13 which is within the range of “neutral”. Accordingly, one
can infer that the gifted students were neutral about whether to believe pseudomedical claims. Considering the
whole scale, it is remarkable that the mean scores in this factor were higher than the mean scores of other two

factors.

Pseudoscience beliefs of students and gender

A t test was performed to test whether pseudoscience beliefs of the gifted students differed by gender, and the
results are presented in Table 8.

Table 8. Results of t Test by Gender

Gender N X SD sd t p
Female 67 20.18 6.511
Factor 1: (PPC) 145 .294 .769
Male 80 19.86 6.499
Female 67 12.27 3.557
Factor 2: (PPrC) 145 191 .849
Male 80 12.14 4.589
Female 67 16.10 4.071
Factor 3: (PMC) 145 1.259 .210
Male 80 15.28 3.897
. . Female 67 48.55 10.452
Pseudoscience Belief Scale (PBS) 145 .715 476
Male 80 47.28 11.0648

According to Table 8, no significant difference was found in the whole scale and any of its factors by gender
(p>.05). One can therefore argue that the participant gifted students could generally distinguish between science

and pseudoscience, and gender did not have any impact on the situation.
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Pseudoscience beliefs of the students and whether they follow a scientific publication

Results of the t test performed to examine pseudoscience beliefs of the gifted students by whether they followed

a scientific publication are given in Table 9.

Table 9. Results of t test by Whether Students Followed a Scientific Publication

Gender N X SD sd t p

Yes 112 20.27 6.561

Factor 1: (PPC) 145 .872 .384
No 35 19.17 6.252
Yes 112 12.24 4.190

Factor 2: (PPrC) 145 229 .819
No 35 12.05 4.022
Yes 112 15.81 3.771

Factor 3: (PMC) 145 .867 .387
No 35 15.15 4.628
. . Yes 112 48.32 11.038

Pseudoscience Belief Scale (PBS) 145 .934 .352
No 35 46.37 9.876

According to Table 9, no significant difference was found in the whole scale and any of its factors by whether the
participants followed a scientific publication (p>.05). It can be accordingly said that the participant gifted
students could generally distinguish between science and pseudoscience, and whether they followed a scientific

publication did not have any impact on the situation.

Pseudoscience beliefs of the students and frequency of following a scientific publication

Table 10 shows the results of descriptive analysis performed by participants’ frequency of following a scientific
publication, and the results of ANOVA test conducted to examine whether their pseudoscience beliefs differed

by this variable are presented in Table 11.

Table 10. Frequency, Mean Score and Standard Deviation Values by the Frequency of Following a Scientific

Publication
N Factor 1: PPC Factor 2: PPrC Factor 3: PMC PBS
X SD X SD X SD X SD
Never 35 18.45 6.193 11.69 3.822 15.15 4.492 45.29 9.628
Rarely 20 19.60 6.082 11.40 3.440 14.20 4.287 45.20 11.096
Sometimes 36 20.19 7.095 12.11 4.104 16.75 3.484 49.06 11.856
Often 33 20.40 6.245 13.21 5.061 15.52 3.914 49.12 11.354
Always 23 23.38 6.120 12.63 3.703 16.63 2.778 52.63 7.615
Total 147  20.01 6.484 12.20 4.137 15.65 3.986 47.86 10.772

As seen in Table 10, the participant gifted students generally followed a scientific publication.
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Table 11. Results of Variance Analysis (ANOVA) by Frequency of Following a Scientific Publication

Sum of Mean of Si.gnificant
Squares sd Squares F p Difference
(Tukey)
59 Intergroup 292.521 4 73.130 1.776 137 --
‘g & Intragroup 5846.472 142 41.172
*“ = Total 6138.993 146
5 . Intergroup 60.682 4 15.171 .883 476 --
‘g N Intragroup 2438.597 142 17.173
- Total 2499.279 146
5 , Intergroup 112.221 4 28.055 1.805 131 -
‘g’ ) ‘ Intragroup 2207.085 142 15.543
- Total 2319.306 146
Intergroup 887.075 4 221.769 1.961 .104 --
§ Intragroup 16054.925 142 113.063
Total 16942.000 146

As seen in Table 11, the gifted students’ scores of the whole scale and its factors did not significantly differ by
frequency of following a scientific publication. It can be accordingly said that the participant gifted students could
generally distinguish between science and pseudoscience, and frequency of following a scientific publication did

not have any impact on the situation.
CONCLUSION AND DISCUSSION

Gifted students are individuals who are considered to have the highest potential of producing science and
becoming scientists. That is the reason why countries have been attaching great importance to gifted education
and their guidance toward engagement in scientific fields recently (Camci Erdogan, 2013). Then, it is critical that
gifted students understand science correctly, know the scientific methodology and accept science as their guide
even at younger ages. Conducted on this basis, the research aimed to identify pseudoscience beliefs of gifted
students. The main result achieved in the research is that gifted students who participated in the research were
equipped enough to distinguish science and pseudoscience. This is a striking result for the relevant literature
since it has been concluded in the literature that secondary school students (Bezir-Akgay, Usta-Gezer & Kiras,
2016; Cetinkaya, 2017), preservice classroom teachers (Ayvaci & Bag, 2016; Senler & irven, 2016), preservice
chemistry teachers (Aglarci & Kabapinar, 2016), and preservice preschool teachers (Turgut, Es, Bozkurt-Altan and
Oztiirk-Geren, 2016) are not equipped to distinguish between science and pseudoscience. It is understood that
results of studies performed with other samples than the gifted are generally on the same page, and the
participants are unable to distinguish between science and pseudoscience. The opposite case with the gifted
students in this present study might be because they take more interest in science, they have high levels of
scientific creativity and have positive scientific attitudes (Kanh, 2017). In parallel with this study, there are studies
in the literature, which concluded science literacy levels of gifted students to be high (Aktepe & Aktepe, 2009;
Komek, 2012; Lee & Choi, 2003).
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The research results can also be addressed within the context of scale factors. Firstly, one can think that the
participants did not believe pseudophysical claims and consequently could discriminate pseudoscience. As for
the items with the highest mean score in this factor, strikingly, they are claims presented as being scientific via
media of communication. Indeed, Swanson (2016) describes pseudoscience as the body of claims that are

allegedly scientific but do not follow the scientific methodology.

Regarding the pseudopredictive claims factor, one can conclude that the participant gifted students did not
believe such claims, and they could distinguish between science and pseudoscience in this factor. The items in
this factor seem to be claims labeled as scientific in media, like in the PPC factor, which were however believed
by the participants more and are related to astrology. In Turkey, astrologists interpret people’s lives and make
claims about their future on TV almost every day. There are sign and horoscope columns in the newspapers.
Moreover, when a search is performed on the thesis search page of Council of Higher Education, one can see
that there are thesis studies which regard astrology as a discipline of science. Such situations certainly cause
individuals to perceive such thing as scientific. Addressing a similar matter, Uyar (2016) mentioned that astrology
as a pseudoscience is a sector of “unjust enrichment” for individuals and stated that it represents several threats

for the society for its aspects of cheating and abuse.

Another result of the research is that the participants were indecisive about believing Pseudomedical claims.
Interestingly, their rate of believing pseudomedical claims was higher than their rate of believing pseudophysical
and pseudopredictive claims. In parallel with this result, the research by Cetinkaya (2017) found secondary
school students to believe pseudoscientific claims in medical cases more than pseudoscientific claims in
predictive and physical cases. This might be due to media, as well. Another reason might be the fact that people
resort to other claims that look like being scientific as a hope for their diseases that could not be solved medically.
It was found in the research that pseudoscience beliefs of the participants did not differ significantly by gender.
In terms of the scale factors, no significant difference was observed by gender, either. In other words, almost all
of the participants could distinguish between science and pseudoscience regardless of gender. This result
coincides with results of the studies performed by Bezir-Akgay, Usta-Gezer & Kiras (2016), Cetinkaya (2017),
Lundstrém (2007), Mirtz (2007), and Senler & irven (2016). Moreover, Kanli (2017) and Keser & Kalender (2016)

found that scientific attitudes of gifted students did not differ significantly by gender.

Finally, it was found in the research that pseudoscience beliefs of the participant gifted students did not differ
significantly by whether they followed a scientific publication and frequency of following a scientific publication.
This is thought to be caused by the fact that the participants were equipped enough to distinguish between
science and pseudoscience. That is to say, they could tell apart science and pseudoscience no matter how
frequently they followed a scientific publication or even though they did not follow any. There are researches in
the literature, which concluded a significant difference in science literacy level by whether participants followed

and read scientific journals (Dombayci & Ercan, 2017; Keskin, 2008; Siren, 2008). On the other hand, Dombayci
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& Ercan (2017) found that preservice teacher attitudes toward scientific research did not differ significantly by

whether they were subscribers of scientific journals.

Participants’ high levels of distinguishing between science and pseudoscience and absence of significant
difference in these levels by gender, whether they followed a scientific publication and frequency of following a
scientific publication are remarkable results for the relevant literature. These results indicate that each student
is trained to be scientifically equipped as a result of the qualified education provided at BILSEM where the
research was conducted. It is promising for our country that gifted students, who are considered to have a high
potential of becoming science professionals and expected to be employed in this field in the future and to
become scientists even, are equipped enough to distinguish between science and pseudoscience. However, one
should remember that these results were obtained from gifted students attending the BILSEM where the

research was performed and do not represent Turkey entirely.

RECOMMENDATIONS

The research results indicate that the gifted children who participated in this research could distinguish between
science and pseudoscience. On the contrary, studies performed with different samples in the literature found
individuals not to be equipped enough to tell apart science and pseudoscience. Thus, for teachers who also teach
gifted students in their classrooms, it can be recommended to perform peer teaching when conducting activities
on the subject matter in institutions of formal education. In addition, the fact that gifted children of younger ages
are aware of the discrimination while preservice teachers have difficulty distinguishing between science and
pseudoscience might be due to scientific projects carried out at BILSEM. Hence, investigating the situation and
enriching the education provided in institutions of formal education with such applications can prove to be a

good way for non-gifted students as well.

The effect of media of communication on individuals’ perceptions was clearly observed with this research once
again. Therefore, it should be ensured that media outlets such as television are controlled more strictly and the
shows in compliance with scientific norms are supported. It has been observed in recent years that famous
people and even people with academic titles advertise products with no scientific basis on social network
platforms such as Facebook. It is obvious that such advertisements especially in the medical field cannot be

allowed.

For future research, it can be recommended to conduct qualitative studies which investigate how gifted students
attain the quality of distinguishing between science and pseudoscience or to perform a similar research to the
present one with a different and larger sample. A comparative study comparing pseudoscience beliefs of gifted

and non-gifted students would be useful for the relevant literature.
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USTUN ZEKALI GGRENCILERIN SOZDE-BiLiM iNANISLARININ iNCELENMESi

0z

Ustiin zekal bireyler toplum iginde azinlikta ancak nitelikli bir gruptur. Bu nedenledir ki istiin zekali
bireyler her ulke icin dnemli bir glic kaynagi teskil etmektedirler. Zira bugliniin Ustiin zekah
cocuklarin ileride birer bilim profesyoneli olmalari yani bu alanlarda c¢alismalar yapmalari
beklenmektedir. Bu baglamda listiin zekali 6grencilerin bilim ve sézde bilim inanis agisindan nerede
olduklarinin belirlenmesi 6nemli olarak gorilmektedir. Buradan hareketle gergekestirilen bu
arastirmanin amaci, Ustln zekalh 6grencilerin s6zde-bilim inanislarini incelemektir. Bu kapsamda
Ustiin zekal ¢cocuklarin sézde-bilim inanis diizeyleri belirlenerek bunun cinsiyet, bilimsel bir yayini
takip etme durumu ve takip etme sikligl degiskenlerine gére anlamh fark gosterip gostermedigi
incelenmistir. Nicel arastirma ydéntemi tarama metoduna gore desenlenen bu arastirmaya i¢
Anadolu Bélgesi’nde bir Bilim ve Sanat Merkezi (BILSEM)' ne devam eden 147 6grenci katilmistir.
Arastirmada veri toplama araci olarak S6zde-Bilim inanis Olgegi (SIO) kullaniimistir. Toplanan nicel
veriler SPSS paket programi ile betimsel istatistikler, parametrik testlerden olan t-Testi ve Anova
analizleri kullanilarak ¢6zlimlenmistir. Arastirma sonucunda, arastirmaya katilan Ustlin zekah
ogrencilerin bilim ve sézde bilimi ayiracak donanima sahip olduklari tespit edilmistir. Ayrica
katilimcilarin bilim ve s6zde bilimi ayirma dizeyleri cinsiyet, bilimsel bir yayini takip etme durumu
ve takip etme sikligi degiskenlerine gére anlamh fark gostermemektedir. Arastirma sonuglar
1siginda 6rgiin egitim kurumlarinda BILSEM’lerde oldugu gibi bilimsel icerikli proje uygulamalarinin
yayginlastirilmasi ve bu uygulamalarda Gstln zekah 6grencilerin lokomotif olarak kullaniimasi gibi
oneriler getirilmistir.

Anahtar Kelimeler: Ustiin zek3, iistiin zekal cocuklar, bilim, sézdebilim.
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GiRiS

Bilgi caginin yasandigi gliniimiz ylizyilina bilim ve teknolojide yasanan ilerleme ve gelismeler damga vurmaktadir.
Bu baglamda kiiresel dlgekte neredeyse biitiin uluslar bilim ve teknoloji yeterliklerine sahip bireyler yetistirme
gayretindedir. Bu bireyleri yetistirip topluma kazandirmak noktasinda ise fen egitiminin 6nemli bir glic oldugu
anlasilmis ve dikkatler fen egitimi Gzerine toplanmistir. Kiiresel 6lgekteki bu durum ¢ok zaman gegmeden
Tirkiye'ye de yansimis ve Milli Egitim Bakanligi (MEB) fen 6gretimi programini énce 2005, 2013 ve son olarak
2018 yilinda revize etmistir (MEB, 2018).

S6z konusu programlar incelendiginde, genel olarak fen programlarinda fen okuryazari bireyler yetistirme amaci
gldildugi ve bu siregte bilim Uretme becerilerinin gelistirilip desteklenmesinin 6nemli gorildtgu ifade
edilebilir. Bir baska ifade ile fen 6gretimi programi artik didaktik etkiden kurtulmus ve 6grencilere temel bilgileri
kazandirma programin amaglarindan sadece biri olmustur. Bu baglamda Fen Bilimleri Ogretim Programlarina

bakildiginda 6ne ¢ikan bir olgu olarak “bilim” géze ¢arpmaktadir.

Bilimin ne oldugu ve nasil olmasi gerektigi konusunda belki de bilimin siirekli degisen dogasi sebebiyle goris
birligine varilmis bir tanimlama yapmak pek olasi degildir (Yildirim, 2010). Yine bilimsel bilginin 6zellikleri de
tartismasi stren konulardan biridir. Bu nedenle bilim insanlari, bilimsel bilginin hangi 6zelliklere sahip olmasi
gerektigi konusunda bazi Olgitler belirlemislerdir. Bilimin dogasi ¢alisan farkli arastirmacilar farkli olgitler
belirlemis olsalar da bilimsel bilginin 6zelliklerine dair genellikle kabul goren olgltler Lederman’in (1999)
Olgitleridir. Ona gore bilimsel bilgi; deneyseldir, 6zneldir, insan ¢ikarimini, hayal glicini ve yaraticiligini icerir,
gdzlemlerin ve ¢ikarimlarin bilesimidir, sosyal ve kiiltiirel dgelerden etkilenir. Ote yandan bilimsel yéntem
sirecine iliskinde net bir c¢izgi cizmek mimkin degildir. Ancak bu konudaki arastirmacilarin goérisleri
incelendiginde, bir problemin ¢6ziiminin mantiksal, dogru ve givenilir gézlem ve deneylere dayali olmasi
gerektigi konusunda hem fikir olundugu goérilmektedir. Bilim disi ¢zlimlemeler ise bu tg¢ kosulu karsilamakta
yetersizdir. iste tamda burada sézde bilim kavrami karsimiza gikar bu i¢ 6lgiitten bir veya ikisini karsilayan

disiplinler s6zde bilim olarak adlandirilir.

Hatirlatmak gerekir ki bilim disi ve sézde bilim birbirinden farklidir. Popper’a (2010) gore s6zde bilim, bilim disi
bilgilerden daha tehlikelidir. Ancak bilim ve s6zde bilimi ayirabilmek icin bir dlcttler dizisi yoktur (Turgut, 2009).
Martin’e (1994) gore s6zde bilim, bilimsel gibi gériinen fakat gergekte bilimsel olmayan, iyi diizenlenmis bir takim
fikirler, stiregler ve tutumlardir. Preece ve Baxter (2000) ise s6zde bilimin bilimsel olmayandan farkli oldugunu

s6zde bilimde bilimsellik iddiasi bulundugunu belirtir.

GUnUmuzde internet, yazili ve gorsel basin gibi kaynaklarda bir bilgi kirliligi yasandigi bilinmektedir. Kirman
Cetinkaya, Lagin Simsek ve Caliskan (2013), bilim ve s6zde bilim ayrimini yapamayan kisilerin medyada yahut
sosyal ortamlarda hizla yayilan yanlis bilgilere inanabileceklerini belirtmislerdir. Bu noktada uluslar igin bilim ve
sdzde bilim ayrimi yapabilen bireyler yetistirmis olmak cok 6nemlidir. Aksi halde bilim ve s6zde bilimi ayiramayan

bireyler kolaylikla yanilgiya diiserek maddi ve manevi zarar gorebilirler. Bilimin ve bilim okuryazari bireyler
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yetistirmenin blyuk 6nem tasidigi giiniimlz diinyasinda genelde tiim 6grencilerin, 6zelde ise bu arastirmanin
hedef kitlesi olan uluslar igin bir glic kaynagi ve umut verici bireyler olarak bilinen Ustiin zekali 6grencilerin bilim

ve sozde bilim ayrimini yapabilmesini saglamakla onlari korumak mimkdin olabilir.

Ustlin zekall bireyler toplumlar icinde nitelikli azinligi olusturmakta olup bilimsel alanlarda uzmanlasmasi
hedeflenen bireylerdir (Camci Erdogan, 2013a). Bu gergevede disinuldiginde, Ustin zekal bireylerin bilim ve
sdzde bilim ayrimi noktasinda nerede olduklarinin belirlenmesi ayri bir deger olarak distntlmektedir. Alan
yazinda bilim ve s6zde bilim ayrimina dair gesitli arastirmalar mevcuttur (Bauer, 2002; Cetinkaya ve Tasar, 2018;
Kirman Cetinkaya, Lagin Simsek ve Caliskan, 2013; Turgut, Akcay ve irez, 2010; Preece & Baxter, 2000). Bu
arastirmalarda fen bilgisi 6gretmen adaylari (Mugaloglu, 2006; Oztuna Kaplan, 2014; Turgut, 2009), kimya
o0gretmeni adaylari (Aglarci ve Kabapinar, 2016), sinif 6gretmeni adaylari (Ayvaci ve Bag, 2016), sosyal bilgiler
O0gretmen adaylar (Giirgil, 2019), Ustlin zekahlarin 6gretmen adaylari (Camci Erdogan, 2019), okul 6ncesi
dgretmen adaylari (Turgut, Es, Bozkurt-Altan ve Oztiirk-Geren, 2016) (iniversite 6grencileri (Afonso ve Gilbert,
2010; Mirtz, 2007) ve ortaokul 6grencileri (Cetinkaya, Turgut, Duru ve Ercan, 2015; Cetinkaya, 2017; Preece ve
Baxter, 2000) ile ¢alismalar yirGtalmustir. Ancak Gstin zekal 6grencilerin sdzde-bilim inanislarina iliskin bir
arastirmaya rastlanilmamistir. Bu baglamda bu arastirmanin Gstlin zekali 6grencilerin sézde-bilim inanislarini
belirleyerek mevcut durumlarini tespit etmeye yonelik bir boslugu kapatacagina ve literatiire katki saglayacagina
inanilmaktadir. Mevcut arastirma bu konu ile ilgili baska calismalara oncilik ederek konuya dikkatlerin
yogunlastirilmasina zemin hazirlayabilir. Arastirmadan elde edilen bulgularin Glkemiz fen egitimi ve Ustln
zekalilarin egitimi politikalari icin degerli veriler sunmasi umut edilmektedir. Bireylerde bilim anlayisinin kiigik
yaslardan itibaren sekillenmeye basladigi dikkate alinarak (Guler ve Akman, 2006) kiiclik yaslardaki Ustilin
zekalilarin bilim ve s6zde bilim inanislarini tespit etmenin egitimlerini sekillendirmek icin yol gosterici olacagi
disinulmektedir. Aksi halde Gst siniflara dogru gidildikge yanhs inanislarin dogruya dénustirilmesi daha zor bir
hal almaktadir (Kang, Scharmann ve Noh, 2004). Bununla birlikte Camci Erdogan (2013b) kiiglik yaslarda temelleri
atilan ilgi ve tutumlarin yasam boyu etkili oldugunu, bu nedenle bilime iliskin ilgi ve alginin 6grencilerin bilimsel
yontemi benimsemesine, bilimsel diisiinme tarzina hatta kariyer segimine bile etki ettigini bu noktada da ileride
bilim profesyoneli olma potansiyeli yiiksek olan Ustiin zekal ¢ocuklarin 6ncelikli oldugunu vurgulamaktadir. Buna
dayanarak da Ustin zekali 6grencilerin s6zde-bilim inanis seviyelerinin belirlenmesinin 6nemli oldugu ifade
edilebilir. Bu baglamda gergeklestirilen arastirmanin arastirma sorusu “Ustiin zekali dgrencilerin s6zde-bilim
inanislari ne diizeydedir?” seklinde belirlenmistir. Arastirmanin alt problemleri ise sunlardir:

1-Ustiin zekah &grencilerin s6zde-bilim inanis 6lgegi alt faktorleri olan sézde-fiziksel iddialar, s6zde
Oongorusel iddialar ve s6zde-medikal iddialara iliskin algilari nasildir?

2- Ustiin zekdl 6grencilerin sézde-bilim inanislari cinsiyet degiskenine gére anlamli bir farklilk
gostermekte midir?

3- Ustiin zekal 6grencilerin sézde-bilim inanislari bilimsel bir yayini takip etme durumlarina gére anlamli

bir farklilk géstermekte midir?
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4- Ustiin zekali 6grencilerin sdzde-bilim inanislari bilimsel bir yayini takip sikliklarina gére anlamli bir

farkhhk gostermekte midir?
YONTEM

Arastirmanin Deseni

Ustiin zekal 6grencilerin s6zde-bilim inanislarini incelemek amaciyla gerceklestirilen bu arastirma nicel arastirma
yaklasimi survey methoduna gére desenlenmistir. Survey method, bir toplulugun tyelerinin belli bir konuyla ilgili
mevcut durumlarini ortaya gikarmak ve betimlemek amaciyla topluluktan alinan bir kesitin cevaplarindan genele

iliskin fikir elde etmeye calisilmasi olarak tanimlanmaktadir (Fraenkel ve Wallen, 2006).
Evren ve Orneklem

Bu arastirmanin calisma evrenini 2019-2020 egitim dgretim yilinda ic Anadolu Bélgesi’nde bir ilde yer alan bir
BILSEM’e kayith 285 iistiin zekall 6grenci olusturmaktadir. Arastirmanin evreninde 2. siniftan 11. sinifa kadar
ogrenciler yer almaktadir. Ancak 6rneklem segiminde 6grencilerin bilim ile ilgili algilarinin baslamasi igin ortaokul
ve liseye devam eden &grencilerle calisilmistir. Bu nedenle BILSEM’e kayith &grencilerden érgiin egitim
kurumlarindan ortaokul ve liseye devam eden 181 6grenciden arastirmaya katilmaya gonilli olan 147 (evrenin
%81.2’si) Uistiin zekal dgrenci bu arastirmanin drneklemini olusturmaktadir. Ornekleme iliskin bilgiler Tablo 1’de

sunulmustur:

Tablo 1. Orneklemi Olusturan Ustiin Zekali Ogrencilere lliskin Bilgiler

Demografik Ozellikler f %
Cinsiyet Kadin 67 45.6
Erkek 80 54.4
- . Evet Ederim 112 76.2
Bilimsel Yayinlari Takip Etme Durumu Hayir Etmem 35 3.8
Hicbir zaman 35 23.8
Nadiren 20 13.6
Bilimsel Yayin Takip Sikhgi Bazen 36 24.5
Siklikla 33 224
Her zaman 23 15.6
Toplam 147 100.0

Tablo 1'de gorlldigl gibi orneklemdeki 6grencilerin %45.6’s1 kadin, %54.4’G erkeklerden olusmaktadir.
Ogrencilerin %76.2’si sevdikleri ve ilgi duyduklari bilim alanlari ile ilgili bilimsel yayinlar takip ettiklerini, %23.8’i
ise takip etmediklerini ifade etmislerdir. Dijital veya basili formda olabilen takip ettikleri bu bilimsel yayinlari ne
siklikla takip ettikleri sorusuna ise 6grencilerin %15.6’s1, glinlik veya haftalik sekilde stirekli takip ettiklerini
belirtmislerken %22.4’G siklikla yani aylik olarak takip edebildiklerini, %24.5’i bazen, %13.6’sI da nadiren takip

edebildiklerini ifade etmislerdir.
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Veri Toplama Araglari

Arastirmada katihmcilarin sézde-bilim inanislarini belirlemek (izere Cetinkaya ve Tasar (2018) tarafindan
gelistirilen Sézde-Bilim inanis Olgegi (SiO) kullanilmistir. 5’li Likert tipinde hazirlanan élgek iic boyutlu olup 21
madde icermektedir. Olcegin boyutlari sézde-fiziksel iddialar, sézde-6ngoriisel iddialar ve sézde-medikal iddialar
olarak isimlendirilmistir. Agiklanan toplam varyans %42,81'dir. Cetinkaya ve Tasar (2018) tarafindan yapilan
arastirmada biitlin 6lgegin Cronbach Alfa (a) glivenirlik katsayisi .84, McDonald Omega (w) glvenirlik katsayisi
ise .91 olarak hesaplanmistir. Buna gére dlcegin gecerlik ve giivenirliginin saglandigi ifade edilebilir. SiO’den
alinabilecek minumun puan (21x1) 21, maksimum puan (21x5) 105’tir. Bu arastirma igin yapilan Cronbach Alfa
(o) givenirlik katsayilari ise s6zde-fiziksel iddialar faktord icin .80, sozde-6ngorisel iddialar faktori igin .70 ve

sdzde-medikal iddialar faktori icin .70 ve 6lgcegin genel toplami igin ise .82 olarak bulunmustur.
Verilerin Analizi

Veriler analiz edilmeden dnce normalligi test etmek icin 6ncelikle aritmetik ortalama, mod, medyan, ¢arpiklik ve
basiklik degerlerine bakilmis sonrasinda normallik testi ile de verilerin normal dagihp dagilmadigi kontrol

edilmistir. SiO toplam puanina iliskin normallik testi sonuglari Tablo 2’de verilmistir.

Tablo 2. SiO Toplam Puanina lliskin Normallik Sonuglari

Kolmogorov-Smirnov Shapiro-Wilk
istatistik sd p. istatistik sd p.
SiO toplam puani .054 147 .200 .988 147 .209

Tablo 2’den de goraldigi tizere hem Shapiro-Wilk testinin hem de Kolmogorov-Smirnov testinin "Sig." degerleri
.05'den biyiik oldugu igin %95 giivenle verilerin normal dagiliml oldugu ifade edilebilir. Tablo 3’de de SiO ve alt

boyutlarina ait ortalama puan, standart sapma carpiklik ve basiklik degerleri yer almaktadir.

Tablo 3: S6zde-Bilim inanis Olgegi ve Alt Boyutlarina lliskin Degerler

Olgek Faktorleri N Min. Max X SS Carpikhik  Basikhk
Faktor 1: (SFi) 147 9.00 38.00 20.01 6.484 .280 -.675
Faktor 2: (SOIi) 147 7.00 27.00 1220 4.137 .958 770
Faktor 3: (SMi) 147 5.00 2500 15.65 3.986 -.448 .003
Sézde-Bilim inanis Olgegi (Si0) 147 25.00 79.00 47.86 10.772 .294 -.195

Tablo 3’te 6grencilerin SIO genelinden ve alt faktérlerinden aldiklari puanlarin garpiklik ve basiklik degerlerinin -

/+ 1 araliginda oldugu gorilmis, bu durum da verilerin normal dagildigina iliskin bir kanit olarak sunulmustur.

Ustiin zekal dgrencilerin sézde-bilim inanislari dlceginde yer alan maddelere katilim diizeylerini belirlemek igin
secenek sayisi-1/secenek sayisi formuli kullanilarak siireksiz olan cevap segenekleri stirekli hale getirilmistir. Buna

gore 5’li Likert tipinde olan bu 6lgege ait puan araliklari Tablo 4’te belirlenmistir:
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Tablo 4. S6zde-bilim Inanis Olceginden Elde Edilen Ortalama Puanlara Ait Araliklar

Kesinlikle Katilmiyorum 1.00-1.80
Katilmiyorum 1.81-2.60
Kararsizim 2.61-3.40
Katiliyorum 3.41-4.20
Kesinlikle Katiliyorum 4.21-5.00

Tablo 4’de belirtilen araliklar kullanilarak her bir 6lcek maddesinden elde edilen ortalama puanlarin sonuglarinin

yorumlamasi bulgularda sunulmustur.

Etik Kurulu Onay

Bu calisma icin Nigde Omer Halisdemir Universitesi etik kurulundan onay alinmistir.

BULGULAR

Ustiin zekah 6grencilerin sdzde-bilim inanislari

Bu arastirmada ilk olarak katilimcilarin sézde-bilim inanis dizeylerini belirlemek icin Si0’den aldiklari puanlar
betimsel istatistiklerle 6lgegin alt boyutlarina gére analiz edilmistir. Bu kapsamda Ustiin zekali 6grencilerin Sézde-
fiziksel iddialar (SFi) faktdriine ait betimsel analiz sonuglari puanlarinin ortalama ve standart sapma degerleri

Tablo 5’de verilmistir.

Tablo 5. SFi Faktériine Ait Betimsel Analiz Sonuglari (Madde 1-9)

No Maddeler N X Ss

6 Bltba?l'am? enerjisi verilerek sonsuz enerji tretebilen makineler tasarlamak 147 324 1.262
mimkindir.

1 Bazi kisiler zihin glicli ile diisiincelerini bir baska insana aktarirlar. 147 261 1.332

5 Diinya disi canlilar, Diinya’mizi ziyaret etmektedirler. 147  2.52 1.316

3 Baska gezegenlerden Diinya’mizi ziyarete gelen ucan araglar vardir. 147  2.37 1.250

Fiziksel kuvvet uygulamadan, sadece zihin giicliyle uzaktan kasik gibi metal

/ nesneleri bikmek mimkinddr. 147 201 1.147

9 Bazi insanla“r bul.unduklarl y(-zrden ay.rllr.nadan, uzak bolgelerde neler 147  1.99 1.110
oldugunu gorebilme yetenegine sahiptirler.

2 Bazi insanlar, distince giici ile nesneleri hareket ettirirler. 147 1.86 1.053

4 Zihin yeterince odaklandiginda, cisimler yerden yukariya dogru havalandirihr. 147  1.80 .972

Piramit gibi yapilar Antik caglarda Diinya’mizi ziyaret eden varlklar

147 1. .94
tarafindan yapilmistir. 63 945

Toplam 147  2.22 .720

* Ortalama puanlar en diisiik: 1,00 puan ile en yiiksek: 5,00 puan arasinda olabilmektedir.
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Tablo 5 incelendiginde, s6zde-fiziksel iddialar faktoriinden elde edilen ortalama puanlardan en biyik ortalama
puanlarin “Bir baslama enerjisi verilerek sonsuz enerji iiretebilen makineler tasarlamak miimkiindiir.” (X=3.24) ve
“Bazi kisiler zihin giicii ile diisiincelerini bir baska insana aktarirlar.” (X=2.61) maddelerine ait oldugu
gorllmustir. En disik ortalama puanlar ise sirasiyla; “Zihin yeterince odaklandiginda, cisimler yerden yukariya
dogru havalandirilir.” (X=1.80) ve “Piramit gibi yapilar Antik caglarda Diinya’mizi ziyaret eden varliklar tarafindan
yapilmistir.” (X=1.63) maddelerine aittir. Ogrencilerin dlgekteki 9 adet s6zde-fiziksel iddialar maddesine verdikleri
yanitlardan higbirinin ortalama puaninin “tamamen katiiyorum” ve “katiliyorum” araliginda olmadig
gorilmektedir. Bu boyuttaki maddelerin ortalamasi ise 2.22 olup “katilmiyorum” araligindadir. Buna dayanarak
arastirmaya katilan Ustiin zekali 6grencilerin s6zde fiziksel iddialara inanmadiklari, bu nedenle bu boyutta bilimle
sdzde bilimi ayirt edebildikleri sonucuna varilabilir. Ustiin zekali 6grencilerin Sézde-6ngériisel iddialar (SOIi)

faktoriine ait betimsel analiz sonuglari puanlarinin ortalama ve standart sapma degerleri Tablo 6’da verilmistir.

Tablo 6. SOIi Faktériine Ait Betimsel Analiz Sonuclari (Madde 10-16)

No Maddeler N X Ss

Yalan makinesi, kesin sonuglar veren ve saglam bilimsel temellere dayanan bir

16 teknolojik alettir. 147 2.48 1.284

14  insanlara sans getiren sayilar vardir. 147  2.20 1.303

11  Yildiz fallar, bilimsel temellere dayanir. 147 1.88 1.101

15  Gokcisimleri gozlenerek kisilerin gelecekleri dogru olarak belirlenir. 147 1.56 .853

12 Bfm kisiler, avug igine baktiklari kisilerin geleceklerini dogru bir bigimde 147 144 811
soylerler.

10 H.an?lle !<a'd|nlar|.n aIyansIarlfn b|.r. ip Yardlmlyla sallandirarak, dogacak bebegin 147 1.40 755
cinsiyetini tahmin etmek mimkdnddr.

13 Fala bakmak ve gelecek hakkinda 6ngéride bulunmak bilimsel temellere 147 124 612

dayanir.
Toplam 147 1.74 .591

* Ortalama puanlar en diisiik: 1,00 puan ile en yiiksek: 5,00 puan arasinda olabilmektedir.

Tablo 6 incelendiginde, Sézde-éngériisel iddialar faktériinden elde edilen ortalama puanlardan en biyik
ortalama puanlar “katilmiyorum” yaniti araligindaki tic maddeye aittir. Bunlar; “Yalan makinesi, kesin sonuglar
veren ve sadglam bilimsel temellere dayanan bir teknolojik alettir.” (X=2.48), “insanlara sans getiren sayilar
vardir.” (X=2.20) ve “Yildiz fallari, bilimsel temellere dayanir.” maddeleridir.

En dusik ortalama puanlar ise “kesinlikle katilmiyorum” araligindaki dért maddeye aittir. Bunlar; “Gékcisimleri
gobzlenerek kisilerin gelecekleri dogru olarak belirlenir.” (X=1.56), “Bazi kisiler, avug icine baktiklari kisilerin
geleceklerini dogru bir bicimde séylerler.” (X=1.44), “Hamile kadinlarin alyanslarini bir ip yardimiyla sallandirarak,
dogacak bebegin cinsiyetini tahmin etmek miimkiindiir.” (X=1.40) ve “Fala bakmak ve gelecek hakkinda 6ngériide
bulunmak bilimsel temellere dayanir.” (X=1.24) maddelerine aittir.

Bu faktorde 6grencilerin dlcekteki 7 adet sézde- 6ngériisel iddialar maddesine verdikleri yanitlardan higbirinin
ortalama puaninin “tamamen katiliyorum”, “katiiyorum” ve “kararsizim” araliklarinda olmadigi gérilmektedir.

Bu boyuttaki maddelerin ortalamasi ise 1.74 olup kesinlikle katilmiyorum araligindadir. Buna gore arastirmaya
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katilan Ustlin zekali 6grencilerin s6zde-6ngorisel iddialara da inanmadiklari, bu nedenle bu boyutta da bilim ve
s6zde bilimi ayirt edebildikleri sonucuna varilabilir.
Ustiin zekal &grencilerin Sézde-medikal iddialar (SMi) faktériine ait betimsel analiz sonuglari puanlarinin

ortalama ve standart sapma degerleri Tablo 7'de verilmistir.

Tablo 7. SMi Faktériine Ait Betimsel Analiz Sonuclari (Madde 17-21)

No Maddeler N X Ss

21 .V.UCFI.dlemUZdakl organlarin her biri ayak tabanlarimizda belli bolgelerle 147 353 1218
iliskilidir.

18 Ay:’ak tz_a_barllnln belirli bolgelerine masaj yaparak belirli hastaliklar iyilestirmek 147 333 1172
mimkundr.

17  Doktorlarin kullanmadigl ama etkili olan birgok tedavi ydontemi vardir. 147  3.29 1.244

19 Ka“slarl.r.\ gu“glulugunu veya zayifligini yoklayarak hastaliklari belirlemek 147 310 1186
mimkindr.

20 Tibbi olmayan yollarla kanser tedavisi miimkuindur. 147  2.40 1.071

Toplam 147  3.13 797
* Ortalama puanlar en diisiik: 1,00 puan ile en yiiksek: 5,00 puan arasinda olabilmektedir.

Tablo 7 incelendiginde, S6zde-medikal iddialar faktériinden elde edilen ortalama puanlardan en biyik ortalama
puan “katihyorum” yaniti araligindaki “Viicudumuzdaki organlarin her biri ayak tabanlarimizda belli bélgelerle
iliskilidir.” (X=3.53) maddesine aittir. En dislk ortalama puan ise “katilmiyorum” araligindaki “Tibbi olmayan
yollarla kanser tedavisi miimkiindiir.” (X=2.40) maddesine aittir. Geriye kalan ¢ madde ise “kararsizim”
araliginda yer almaktadir.

Bu faktorde 6grencilerin Olgekteki 5 adet s6zde-medikal iddialar maddesine verdikleri yanitlardan higbirinin
ortalama puaninin “tamamen katiliyorum” ve “katiliyorum” araliklarinda olmadigi goriilmektedir. Bu boyuttaki
maddelerin ortalamasi ise 3.13 olup kararsizim araligindadir. Buna gore arastirmaya katilan Ustin zekali
ogrencilerin s6zde-medikal iddialara inanip inanmama noktasinda kararsizliklar yasadiklari sonucuna varilabilir.
Olcegin geneli dikkate alindiginda bu boyuttaki ortalamalarin diger iki boyutun ortalamasindan fazla olmasi ise
dikkat cekicidir.

Ogrencilerin sézde-bilim inanislari ve cinsiyet
Ustiin zekal 6grencilerin s6zde-bilim inanislarinin cinsiyete gére anlamli fark gdsterip géstermedigini test etmek

icin t-Testi gerceklestirilmis ve bu analizin sonuglari Tablo 8’de sunulmustur.

Tablo 8. Cinsiyete Gore Yapilan T-Testi Analizi Sonuglari

Cinsiyet N X SS sd t p
Faktor 1: (SFi) 'éfliz g; igég 2:2;3 145 294 769
Faktor 2: (SOi) 'éf:;rlz 2(7) Eiz i:ig; 145 191 849
Faktor 3: (SMi) 'é‘:f;rlz 2(7) 1?:;2 g:g;é 145 1259 210
S6zde-Bilim inanis Olcegi (SiO) E?:;E ZZ) 3323 1156465428 145 715 476
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Tablo 8'e gore 6lgek geneli ve alt faktorlerden hig birinde cinsiyet degiskenine gore istatistiksel olarak anlamli bir
farkhhk bulunmamistir (p> .05). Buna gore arastirmaya katilan Gstlin zekali 6grencilerin genel olarak bilim ve

sozde bilimi ayirt edebildikleri ve cinsiyetin etkili olmadigi ifade edilebilir.
Ogrencilerin s6zde-bilim inanislari ve bilimsel bir yayini takip etme durumu

Ustiin zekal dgrencilerin sdzde-bilim inanislarinin bilimsel bir yayini takip etme durumlarini incelemek iizere

gerceklestirilen t-Testinin sonuglari Tablo 9°da sunulmustur.

Tablo 9. Bilimsel Bir Yayini Takip Etme Durumuna Gore Yapilan T-Testi Analizi Sonuglari

Cinsiyet N X SS sd t p

) Evet 112 20.27 6.561

Faktor 1: (SFI) 145 .872 .384
Hayir 35 19.17 6.252
. Evet 112 12.24 4.190

Faktor 2: (SOI) 145 .229 .819
Hayir 35 12.05 4.022
] Evet 112 15.81 3.771

Faktor 3: (SMI) 145 .867 .387
Hayir 35 15.15 4.628
) . Evet 112 48.32 11.038

S6zde-Bilim Inanis Olgegi (SIO) 145 .934 .352
Hayir 35 46.37 9.876

Tablo 9’a gore olcek geneli ve alt faktorlerinde bilimsel bir yayini takip etme durumu degiskenine gore istatistiksel
olarak anlamli bir farkhhik bulunmamistir (p> .05). Buna gore arastirmaya katilan tstlin zekali 6grencilerin genel
olarak bilim ve s6zde bilimi ayirt edebildikleri ve bilimsel bir yayini takip etme durumunun etkili olmadigi ifade

edilebilir.
Ogrencilerin sézde-bilim inanislari ve bilimsel bir yayini takip etme sikligi

Ustiin zekali 6grencilerin bilimsel bir yayini takip etme sikligina gére gerceklestirilen betimsel analiz sonuglari
Tablo 10’da; bu degiskene gore sdzde-bilim inanislarinin anlamh fark gosterip gdostermedigini incelemek igin

gerceklestirilen ANOVA testi sonuglari ise Tablo 11’de yer almaktadir.

Tablo 10. Bilimsel Bir Yayini Takip Etme Sikligina Gore Frekans, Ortalama Puan ve Standart Sapma Degerleri

N Faktor 1: SFi Faktér 2: SOI Faktér 3: SMi Sio
X SS X SS X SS X SS

Higbir zaman 35 18.45 6.193 11.69 3.822 15.15 4.492 45.29 9.628
Nadiren 20 19.60 6.082 11.40 3.440 14.20 4.287 45.20 11.096
Bazen 36 20.19 7.095 12.11 4.104 16.75 3.484 49.06 11.856
Sikhikla 33 20.40 6.245 13.21 5.061 15.52 3.914 49.12 11.354
Her zaman 23 23.38 6.120 12.63 3.703 16.63 2.778 52.63 7.615

Toplam 147 20.01 6.484 12.20 4.137 15.65 3.986 47.86 10.772
1534 Tanik Onal, N. (2020). Examining The Pseudoscience Beliefs Of Gifted Students, International Journal of

Education Technology and Scientific Researches, Vol: 5, Issue: 13, pp. (1511-1542).



IJETSAR (International Journal of Education Technology and Scientific Researches) (ISSN: 2587-0238)

Cilt / Vol: 5 Sayi / Issue: 13 Yil / Year: 2020

Tablo 10 incelendiginde arastirmaya katilan Ustiin zekali 6grencilerin genelinin bilimsel bir yayini takip ettikleri

gozlenmektedir.

Tablo 11. Bilimsel Bir Yayini Takip Etme Sikli§ina Gore Varyans Coziimlemesi (ANOVA) Sonuglari

Kareler Kareler Anlaml
Toplami sd Ortalamasi F P Fark
(Tukey)
T Gruplar Arasi 292.521 4 73.130 1.776 137 --
£ ¢ Gruplarigi 5846.472 142 41.172
— ©  Toplam 6138.993 146
e Gruplar Arasi 60.682 4 15.171 .883 476 --
£ 5 Gruplar igi 2438.597 142 17.173
o Toplam 2499.279 146
e Gruplar Arasi 112.221 4 28.055 1.805 131 --
£ 5 | Gruplar ici 2207.085 142 15.543
m Toplam 2319.306 146
Gruplar Arasi 887.075 4 221.769 1.961 .104 --
2 Gruplarigi 16054.925 142 113.063
Toplam 16942.000 146

Tablo 11’e gore Olgek geneli ve alt faktorlerine gore 6grencilerin bilimsel bir yayini takip etme sikliklari istatistiksel
olarak anlamli bir farklihk gostermemektedir. Buna gore arastirmaya katilan Ustiin zekali 6grencilerin genel olarak

bilim ve s6zde bilimi ayirt edebildikleri ve bilimsel bir yayini takip etme sikhginin etkili olmadigi ifade edilebilir.

SONUC VE TARTISMA

Ustiin zekah dgrenciler bilim iretmek ve bilim insani olmak noktalarinda en fazla potansiyeli oldugu diisiiniilen
bireylerdir. Bu nedenledir ki tlkeler ozellikle son donemlerde Ustiin zekali cocuklarin egitimlerine ve bilimsel
alanlarda etkinlik gostermeleri igin yonlendirilmelerine cok dnem vermektedir (Camci Erdogan, 2013). O halde
Ustlin zekah 6grencilerin daha kigik yaslarda bilimi dogru anlamalari, bilimsel yontemi bilmeleri ve yol gésterici
olarak bilimi kabul etmeleri son derece 6nemlidir. Buradan hareketle gerceklestirilen bu arastirmada, Ustiin zekal
ogrencilerin sézde-bilim inanislarini belirlemek amaclanmistir. Arastirmada ulasilan en temel sonug, arastirmaya
katilan Ustiin zekali 6grencilerin bilim ve sdzde bilimi ayiracak donanima sahip olduklarinin tespit edilmesidir. Bu
sonug, ilgili literattr icin oldukga carpicidir. Clinkd literatiirde ortaokul 6grencilerinin (Bezir-Akgay, Usta-Gezer ve
Kiras, 2016; Cetinkaya, 2017), sinif gretmeni adaylarinin (Ayvaci ve Bag, 2016; Senler ve irven, 2016), kimya
O6gretmen adaylarinin (Aglarci ve Kabapinar, 2016), okul 6ncesi 6gretmen adaylarinin (Turgut, Es, Bozkurt-Altan
ve Oztiirk-Geren, 2016) bilim ve sézde-bilimi ayirt edecek donanima sahip olmadiklari tespit edilmistir. Buradan
anlasildig1 gibi Gstlin zekahlar disinda diger 6rneklemlerle gerceklestirilen arastirmalarin sonuglari genellikle
benzer tabloda olup bireylerin bilim ve sézde bilim ayrimi noktasinda zayif olduklarini gdstermektedir. Ustiin
zekalilarda bu durumun degismesi bu cocuklarin fen bilimlerine daha fazla ilgi duymalarindan, bilimsel
yaraticiliklarinin yiksek olmasindan ve bilime yonelik olumlu tutuma sahip olmalarindan kaynaklaniyor olabilir

(Kanh, 2017). Mevcut arastirmayi destekler sekilde literatlirdeki diger ¢calismalarda da Ustln zekah 6grencilerin
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bilim okuryazarlik seviyelerinin yiiksek oldugu ortaya gikariimistir (Aktepe & Aktepe, 2009; K6mek, 2012; Lee &
Choi, 2003).

Arastirmanin sonuglari 6lcek boyutlari baglaminda da ele alinabilir. ilk olarak katiimcilarin sézde-fiziksel iddialara
inanmadiklari bu noktada bilim ve sdzde bilimi ayirt edebildikleri disilinllebilir. Bu boyutta en yiiksek ortalama
puan alinan maddelere bakildiginda bunlarin medya iletisim araclari araciligiyla bilimsellik etiketi ile sunulan
iddialar oldugu dikkat cekmektedir. Nitekim Swanson (2016) sézde-bilimi bilimsel oldugu iddia edilen ancak

bilimsel yontemi takip etmeyen iddialar olarak tanimlamaktadir.

S6zde-Ongorisel iddialar boyutu incelendiginde arastirmaya katilan Ustiin zekal 6grencilerin bu iddialara da
inanmadiklari, bu nedenle bu boyutta da bilim ve s6zde bilimi ayirt edebildikleri sonucuna varilabilir. Boyuttaki
maddeler baz alindiginda ise tipki SFi faktériinde oldugu gibi yine medyada bilimsellik etiketi ile servis edilen
iddialara katihmcilar tarafindan daha ¢ok inanildigi ve bunlarin astroloji ile ilgili oldugu gorilmektedir. Turkiye’de
astrologlar hemen hemen her giin televizyonlarda kisilerin hayatlarini yorumlamakta ve geleceklerine iliskin
iddialar ortaya atmaktadir. Gazetelerde burg ve yildiz fali kdselerine yer verilmektedir. Dahasi Yiiksek Ogreti
Kurumu (YOK) tez tarama sayfasinda tarama yapildiginda astrolojiyi bir bilim dali olarak kabul eden tez calismalari
yapildigi gorilmektedir. Bu gibi durumlar elbette bireylerde bilimselmis gibi bir algi olusmasina zemin
hazirlamaktadir. Benzer noktaya temas eden Uyar (2016) bir s6zde-bilim olan astrolojinin bireyler icin haksiz
kazang sektori olduguna deginerek aldatma, istismar gibi yonleriyle toplum icin ¢ok sayida tehdit olusturdugunu

da dile getirmistir.

Arastirmada ulasilan bir diger sonug katilimcilarin S6zde-medikal iddialara inanip inanmama noktasinda
kararsizliklar yasadiklarini géstermektedir. ilging bir sekilde katilimcilarin sézde-medikal iddialara inanma oranlari
sozde fiziksel ve 6ngorisel iddialara inanma oranlarindan daha yiiksektir. Bu sonuca paralel bir sekilde Cetinkaya
(2017) tarafindan gergeklestirilen arastirmada da ortaokul 6grencilerinin saglikla ilgili s6zde-bilimsel iddialara
ongorusel ve fiziksel vakalarla ilgili s6zde bilimsel iddialardan daha fazla inandiklari sonucuna varilmistir. Bu
durum yine medya kaynakl olabilir. Bu durumun bir diger sebebi kisilerin tibbi olarak ¢ézim bulamadiklari

hastaliklarina bir umut olarak bilimselmis gibi gériinen diger iddialara yénelmelerinden de olabilir.

Bu arastirmanin sonuglarindan biri katilimcilarin sézde-bilim inanislarinin cinsiyete goére anlamh fark
gdstermediginin tespit edilmesi olmustur. Olgegin alt boyutlari baglaminda degerlendirildiginde de yine cinsiyete
gore anlamli bir farklilasma gézlenmemektedir. Yani cinsiyet fark etmeksizin hemen hemen her katilimci basari
ile bilim ve s6zde bilimi ayirt edebilmektedir. Bu sonug; Bezir-Akgay, Usta-Gezer ve Kiras (2016), Cetinkaya (2017),
Lundstrém (2007), Mirtz (2007) ve Senler ve irven (2016) tarafindan gerceklestirilen calismalarin sonuglari ile
tutarlilik gostermektedir. Ayrica Kanli (2017) ve Keser ve Kalender’in (2016) arastirmalarinda Gstin zekali

ogrencilerin bilime yonelik tutumlarinin da cinsiyete gére anlamli fark gostermedigi sonucuna ulasiimistir.
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Son olarak sonuglar arastirmaya katilan Ustlin zekali 6grencilerin s6zde-bilim inaniglari bilimsel bir yayini takip
etme durumu ve bilimsel bir yayini takip etme sikhgina goére de anlamh fark géstermedigi yoniindedir. Bu
durumun katilimcilarin bilim ve sézde bilimi ayirt edebilecek donanima sahip olmalarindan kaynakli oldugu
distnulmektedir. Yani arastirmanin katilimcilari her ne siklikla bilimsel bir yayin takip ediyor olursa olsun (veya
takip etmesin) bilimi s6zde bilimden ayirabilmektedir. Literatirde ise bilim icerikli dergileri takip edip okumanin
bilim okuryazarlik seviyesi lizerinde anlamli fark gosterdigi bulgusuna ulasan arastirmalar mevcuttur (Dombayci
ve Ercan, 2017; Keskin, 2008; Siiren, 2008). Ote yandan Dombayci ve Ercan’in (2017) arastirmalarinda bilimsel
dergilere abone olma durumunun 6gretmen adaylarinin bilimsel arastirmaya yonelik tutumlari tizerinde anlamh

fark olusturmadigi ortaya cikariimistir.

Arastirmada ulasilan katilimcilarin bilim ve sézde bilimi ayirabilme diizeylerinin ylksek olmasi ve bu diizeyin
cinsiyet/bilimsel bir yayini takip etme durumu/bilimsel bir yayini takip etme sikhgi degiskenlerine gore anlamli
olarak farklilasmamasi sonuglari ilgili literatiir icin dikkate degerdir. Bu sonuglar, arastirmanin gerceklestirildigi
BILSEM’de verilen nitelikli egitim sonucu her 6grencinin bilimsel anlamda donanimli olarak yetistiriliyor olmasini
isaret eder niteliktedir. ileride bilim profesyoneli olma potansiyeli yiiksek olarak diisiiniilen ve bu alanlarda
istihdam edilmeleri hatta bilim insani olmalari beklenen tstiin zekali 6grencilerin erken yaslarda bilim ve s6zde
bilimi ayirt edebilecek donanima sahip olmalari Glkemiz icin umut vericidir. Ancak burada hatirlatmak gerekir ki
bu sonuglar sadece arastirmanin gerceklestirildigi BILSEM’e devam eden {istiin zekah 6grenciler icin gecerlidir ve

tim Turkiye'yi temsil etmemektedir.
ONERILER

Arastirmanin sonuglari bu arastirmaya katilan Gstiin zekali cocuklarin bilim ve sézde bilimi ayirt edebildiklerini
gostermektedir. Ancak literatlrde diger 6rneklemlerle gergeklestirilen arastirmalarda tam tersi sekilde bireylerin
bilim ve s6zde bilimi ayirt edecek donanima sahip olmadiklari ortaya cikarilmistir. Buna gore o6rgiin egitim
kurumlarinda konu ile ilgili uygulamalar yapilirken siniflarinda Gstiin zekali cocuk bulunan 6gretmenlerin akran
Ogretimi gergeklestirmesi dnerilebilir. Ayrica 6gretmen adaylari bilim ve s6zde bilimi ayirmakta zorlanirken kiiguk
yas grubundaki Gstiin zekal ¢ocuklarin bu ayrimin farkinda olmasi BILSEM’de gerceklestirilen bilimsel icerikli
projelerden kaynaklaniyor olabilir. Bu nedenle bu durumun arastirilmasi ve orgiin egitim kurumlarinda verilen

egitimin de benzer uygulamalarla zenginlestirilmesi tstiin zekali olmayan 6grenciler igin de iyi bir yol olabilir.

Medya iletisim araglarinin bireylerin algilari Gzerindeki etkisi bu arastirmada bir kez daha agik¢a gorilmustir. Bu
nedenle gazete, televizyon gibi bitlin yayin organlarinin daha siki denetlenmesi ve bilimsellik normlarina uygun
yayinlarin desteklenmesi saglanmalidir.  Ozellikle son yillarda Instagram, Facebook gibi sosyal medya
platformlarinda Unlllerin hatta bazen akademik unvan sahibi kisilerin bilimsel dayanagi olmayan Uriinlerin
reklamini yaptiklari gériilmektedir. Ozellikle saghk alaninda gergeklestirilen bu tip paylasimlara izin verilmemesi

gerektigi aciktir.
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ileride gerceklestirilecek arastirmalar icin (stiin zekal 6grencilerin bilim ve sézde bilimi ayirt etme niteligine nasil
ulastiklarinin sorgulandigi nitel arastirmalar yapilmasi ya da mevcut arastirmaya benzer bir arastirmanin farkli ve
daha genis érneklemlerle gerceklestirilmesi énerileri getirilebilir. Ustiin zekah olan ve olmayan égrencilerin
s6zde-bilim inanislarinin kiyaslandigi karsilastirmali bir arastirmanin gergeklestirilmesi de ilgili literatiir icin faydah

olacaktir.
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