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Abstract

Key Words

Many of the innovations and reforms in education aim to cultivate scientifically
literate individuals with a sound understanding of the nature of science. The first
step toward understanding science and its nature is to properly conceptualize the
individuals who produce scientific knowledge—namely, scientists.
Misconceptions or negative perceptions about scientists may lead individuals to
distance themselves from science. Previous studies indicate that perceptions of
scientists begin to form as early as the preschool years. Particularly at the
elementary level, the models of scientists that students construct in their minds
based on their experiences influence whether they will engage in scientific work
in the future and whether they will use scientific process skills to solve problems
encountered in daily life. From this perspective, the present study aimed to identify
the images of scientists held by pre-service primary teachers. In addition, it
examined whether these images differed according to gender, year of study,
following a scientific publication, having previously met a scientist, and having a
scientist in the family. The study employed a case study design and was conducted
during the 2022-2023 academic year fall semester with pre-service primary
teachers enrolled at Mugla Sitki Ko¢gman University, Faculty of Education. A total
of 149 participants took part in the study. Data were collected using the modified
Draw-a-Scientist Test (m-DAST), adapted specifically for this research. The data
were analyzed using rubrics under three categories: the appearance of the scientist,
the field of work of the scientist, and the work of the scientist. The findings
revealed that pre-service teachers viewed scientists’ appearance primarily within
the “traditional” category. Their images of scientists’ fields of work included both
“traditional” and “broader than traditional” categories, whereas their images of
scientists’ work were predominantly classified as “traditional.”
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Introduction

Individuals can develop an accurate understanding of science and a positive attitude toward it
only through a proper understanding of scientists (Kuhn, 2008). The first condition for forming a correct
image of scientists in the minds of individuals is to comprehend the nature of science (Kaya et al., 2008).
In many countries, one of the key components of curricula is to raise scientifically literate individuals
with a sound understanding of the nature of science. Constructing learning environments that provide
students with an appropriate perception of the nature of science is only possible if teachers themselves
hold an accurate understanding of the nature of science (Dogan, Cakiroglu, Bilican, & Cavus-Giingdren,
2014). However, research indicates that teachers often hold misconceptions about the nature of science.
The nature of science encompasses topics such as the characteristics of scientific knowledge and
scientists, scientific publications, and the ways in which science influences society (McComas, Clough,
& Almazroa, 1998).

The image of scientists formed in individuals’ minds significantly influences their perspectives
on both science and scientists. Negative or inaccurate perceptions about scientists may cause individuals
to distance themselves from both scientists and science. For this reason, studies investigating
individuals’ perceptions or images of scientists have increased rapidly in recent years. Several studies
have shown that perceptions of scientists begin to emerge as early as the preschool period (Newton &
Newton, 1992). From preschool onward, the concept of a scientist is shaped by individuals’ experiences.
Numerous factors influence students’ images of scientists. Media, family, peers, textbooks, and teachers
all play an important role in shaping these images (Schibeci & Sorenson, 1983; Tenenbaum & Leaper,
2003; Tiirkmen, 2008).

When the historical process is examined, the first study on scientists’ images was conducted by
Mead and Metraux (1957) with 35,000 students. In subsequent years, Chambers (1983) developed the
“Draw-A-Scientist Test (DAST),” which identified seven common characteristics of scientists through
his study: laboratory coat (typically white), glasses, messy hair and beard, symbols of research, symbols
of knowledge, technological equipment (such as computers, microscopes, and telescopes), and captions
like “Eureka!” Newton and Newton (1992), in their study investigating the perceptions of scientists
among children aged 4 to 11, employed the DAST and clarified unclear aspects by asking the children
additional questions. They categorized the identified characteristics of scientists into two groups:
figurative features (gender, laboratory coat, glasses, beard, and baldness) and background features
(knowledge and work related to science and involvement in the scientific process). In later years, Finson,
Beaver, and Cramond (1995) designed the “Draw-A-Scientist Checklist (DAST-C),” which enabled
researchers to easily examine and control the most frequently observed elements. A review of the
literature reveals that numerous studies have been conducted to explore individuals’ images of scientists.
These studies have examined such images in relation to variables including grade level, culture, gender,
socioeconomic differences, and place of residence (Demirbas, 2009; Erkorkmaz, 2009; Kara, 2013;
Urtekin, Polat, Kaya, & Afacan, 2013; Yontar Togrol, 2013; Ruiz-Mallen & Escalas, 2012; Samaras et
al., 2012; Narayan, Park, & Peker, 2009; Barman, Ostlund, Gatto, & Halferty, 1997; Chambers, 1993;
Song & Kim, 1999; Finson, 2001; Finson, 2003; Finson, Pederson, & Thomas, 2006; Koren & Bar,
2009).

Contemporary educational reforms aim to ensure that teachers possess valid concepts and
understandings of the nature of science. It is unrealistic to expect teachers to present a topic to their
students and create an effective classroom environment if they themselves do not know or understand
the subject matter (Akg¢ay, 2011). Incorporating historical knowledge into instructional planning helps
students better comprehend the process of scientific discovery (Kao, Su, & Huang, 2005). According to
Finson (2002), students’ perceptions of science and scientists are shaped throughout their school years.
Particularly at the elementary level, the scientist models’ students construct in their minds based on their
experiences influence whether they will engage in scientific research in the future, as well as whether
they will apply scientific process skills to solve everyday problems. Mathews (1994) emphasized that
examining the lives and work of scientists can make science topics more concrete and humanized (as
cited in Bakanay, 2015). In this regard, students should not only learn the names of scientists but also
become familiar with their work, the obstacles they encounter, and their success stories. Emphasizing
that creativity and imagination play a crucial role in scientific progress and that scientists conduct their
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work within social, cultural, and historical contexts is essential for developing students’ awareness.
Students should be able to answer questions such as: Who is a scientist? How do scientists work? What
are the characteristics of scientists? What are the stories behind major scientific discoveries? Are world-
changing inventions—such as Newton’s apple falling on his head—really that simple, or is there more
to them? At this point, it is important for students not only to know scientists’ names but also to
understand their work and the processes they experienced during their research. The earlier students
develop an awareness of scientists, the more likely they are to foster their own investigative and
research-oriented skills. Lederman (1992) emphasized that in order to improve students’ conceptions of
the nature of science, it is first necessary to focus on teachers and pre-service teachers. The primary
reason for selecting pre-service primary teachers as participants in this study is that these individuals
will be responsible for educating students at the elementary level. Images of scientists play a crucial role
in shaping students’ attitudes toward science and scientists. The images formed during the elementary
years can directly influence students’ interest in science and their scientific thinking skills. Therefore,
identifying pre-service primary teachers’ images of scientists is important for understanding how they
will present science to their future students, what kinds of examples they will use, and how they will
model scientific processes. In this sense, conducting the study with pre-service teachers can provide
insights into teacher education strategies that support the development of scientific awareness at an early
age.

Considering these points, the preparation of pre-service primary teachers for their future roles
gains particular importance. A review of the literature reveals that studies investigating pre-service
primary teachers’ images of scientists often focus on variables such as grade level and gender (Arslan
& Kartal, 2021; Ozgiin, Giirkan, & Kahraman, 2018). However, because many factors can influence
individuals’ images of scientists, the present study differs from previous research by also examining
variables such as following scientific publications, having previously met a scientist, and having a
scientist in the family. This is based on the assumption that images of scientists are shaped not only by
demographic variables but also through individuals’ personal interactions with science. Thus, variables
such as “following a scientific publication,” “meeting a scientist,” and “having a scientist in the family”
represent individuals’ direct or indirect interactions with science. The potential effects of these
interactions on individuals’ images of scientists may shape their interest in science, attitudes, and
professional orientations. Previous studies have explored how such personal and interactional factors
influence scientific identity and career aspirations (Archer et al., 2010; DeWitt & Archer, 2015; Farland-
Smith, 2009). In this regard, the study aims to fill a gap in existing literature by offering a more in-depth
evaluation of pre-service teachers’ images of scientists, thereby making an innovative contribution to
the field. Based on this rationale, the main research question of the study is: “What are the images of
scientists held by pre-service primary teachers?”” The sub-questions of the study are as follows:

1. How do pre-service primary teachers’ images of scientists differ according to gender?
2. How does grade level influence pre-service primary teachers’ images of scientists?

3. What role does following scientific publications play in shaping pre-service teachers’ images of
scientists?

4. How does having previously met a scientist affect pre-service teachers’ images of scientists?

How do pre-service teachers’ images of scientists differ depending on whether they have a
scientist in the family?

Method

Since this study examined pre-service primary teachers’ images of scientists and how these
images varied by gender, grade level, following a scientific publication, having previously met a
scientist, and having a scientist in the family, a qualitative research approach was adopted. The purpose
of qualitative research is to understand participants’ perceptions, experiences, and lives (Fraenkel &
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Wallen, 1990; Merriam, 1988). The study was conducted using a case study design, which enables the
phenomenon under investigation to be described in detail and participants to be illuminated with
comprehensive information. In this design, data are collected systematically, and the relationships
between variables are examined in depth (Cepni, 2018).

This study was approved by the Mugla Sitki Kogman University Scientific Research and
Publication Ethics Committee (Decision No: 133, Protocol No: 220151, Date: 10.10.2022). The research
was conducted in accordance with the Higher Education Institutions Scientific Research and Publication
Ethics Directive.

Participants were informed, both in writing and orally, about the purpose, scope, and data
collection process of the study. They were clearly informed that the data would be used solely for
academic purposes, that their identities would remain confidential, and that they could withdraw from
the study at any time. Participation in the research was voluntary. Prior to the interviews, detailed
explanations about the content of the study were provided, and the framework within which their
responses would be evaluated was shared. In this way, participants were able to take part in the process
consciously and securely.

Participants

The study was conducted in the fall semester of the 2022—-2023 academic year with students
enrolled in the Primary Education Department of the Faculty of Education at Mugla Sitki Kogman
University. Convenience sampling was employed in the selection of the study group, considering factors
such as cost and time. Although the participation of 250 pre-service teachers was initially planned, a
total of 149 pre-service primary teachers voluntarily participated in the study.

Data Collection Instrument

A review of the literature reveals that different data collection instruments have been used to
identify individuals’ images of scientists. These instruments include open-ended questions requiring
explanations and drawings, multiple-choice questions, and interviews. Historically, the first study on
scientists’ images was conducted by Mead and Metraux (1957) with 35,000 students. Later, Chambers
(1983) developed the Draw-A-Scientist Test (DAST), through which seven characteristics of scientists
were identified: laboratory coat (usually white), glasses, messy hair and beard, symbols of research,
symbols of knowledge, technological equipment (computer, microscope, telescope), and captions such
as “Eureka!”

In the present study, the modified version of the DAST, known as the m-DAST, designed by
Farland (2003), was used. The m-DAST consists of two parts: the first part includes questions regarding
participants’ demographic characteristics, while the second part consists of a drawing task accompanied
by instructions. The data collection instrument applied in the study is presented below:

PartI:
Gender: Female () Male ()
Grade Level: 1st year () 2nd year () 3rd year () 4th year ()
Do you follow any scientific publication(s)? Yes () ............... No ()
Have you ever met a scientist? Yes () ............... No ()
Do you have a scientist in your family? Yes () ............... No ()
Part II:
Imagine that you are going on a trip somewhere tomorrow. At the place you visit, a scientist is conducting
research. Please draw this scientist while working. Explain your drawing. You may use the back side of the
paper if you need more space.
Data Analysis

For data analysis, rubrics developed by Farland (2003) for the evaluation of drawings obtained
from the modified DAST (m-DAST) were used. The rubrics were organized under three categories: (1)
the appearance of the scientist, (2) the working environment of the scientist, and (3) the work of the
scientist. Each pre-service teacher’s drawing was evaluated within the framework of these three
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categories, and corresponding classifications were made. The procedures followed in the rubrics are
presented in Table 1.

Table 1. Evaluation rubric for drawings of scientists’ images

Score Category Appearance Working Environment Work

The environment is
ambiguous, or a space such as

classroom has been
depicted that does not convey
a scientific context.

The scientist figure is unclear,
drawn in a simplistic stick-
figure style, or depicted as a
non-scientist character.

The scientist’s activity is not

0 Unclassified understandable.

The environment is .
S . . . . Unrealistic, exaggerated,
The scientist is depicted as frightening, secretive, or .. . .
frightening experiments or

1 Sensational  bizarre, frightening, fantastic;  unusual, non- .= L
caricatured, or monstrous laboratory equipment may e
’ ’ appear illustrated.

Scientists  were typically A

portrayed  as traditional traditional  laboratory Activities appear realistic but

setting 1is illustrated with lack detail; methods or

2 Traditional  figures; male, in white ..
BUTES, ’ . standard tools such as desks processes are not explicitly
laboratory coats, and wearing
and computers. shown.
glasses.

. . Fieldwork, nature, or virtual
Scientists include women,

. . settings are illustrated.

Broader than individuals from diverse g5 .

3 .. . representing realistic
Traditional ~ ethnic  backgrounds, or . . .

scientific environments

minority groups. beyond the laboratory.

The scientific process is fully
represented; activities are
detailed, realistic, and
meaningful.

The data obtained from the instrument were evaluated according to the rubric above, and
categories were generated. These data were then entered into the SPSS software, where comparisons
were made regarding pre-service teachers’ images of scientists based on gender, grade level, following
scientific publications, having previously met a scientist, and having a scientist in the family.

Data Analysis Process

The data analysis process was carried out collaboratively by the field expert researcher, who
supervised the study, and the first author, who is an undergraduate student. Coding was performed
independently by the two researchers, who examined the students’ responses based on the m-DAST
rubrics and categorized them into themes. Differences of opinion that emerged during the coding process
were resolved through mutual discussions between the researchers. To ensure inter-coder reliability, the
coding conducted separately by the two researchers were compared, and the level of agreement was
examined. Although Cohen’s Kappa reliability coefficient was not calculated, a high level of consistency
was achieved across themes. In addition, the analysis process was supported with sample drawings,
tables, and explanations in order to enhance the validity of the findings.

Findings

The findings obtained from the study, which aimed to identify pre-service primary teachers’
images of scientists in relation to various variables, are presented in tables below. To help readers follow
the results more easily, pre-service teachers are coded with numbers in the examples provided. In the
coding, “T” represents a pre-service teacher, while the numbers indicate their order. For instance,
“T100” refers to the pre-service teacher numbered 100.

The relationship between pre-service primary teachers’ gender and their images of scientists’
appearance is presented in Table 2.
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Table 2. Pre-service primary teachers’ images of scientists’ appearance by gender
Scientists’ Appearance

Uncategorized  Sensational  Traditional Broader than Total
Traditional
Female 8 1 62 36 107
Male 10 0 32 0 42
Total 18 1 94 36 149

When Table 2 is examined, it is seen that among the 149 pre-service teachers who participated
in the study, 18 of their drawings related to the appearance of scientists were evaluated as uncategorized.
In these wunclassified drawings, pre-service teachers mostly drew simplistic “stick-figure”
representations. Of the 18 pre-service teachers in this category, 8 were female and 10 were male. In the
sensational category, only one pre-service teacher’s drawing was identified, and this participant was
female. In the traditional category, 94 out of 149 pre-service teachers’ drawings were evaluated. Of
these, 62 belonged to female pre-service teachers and 32 to male pre-service teachers. Finally, only 36
drawings were evaluated in the broader than traditional category, and all of these responses belonged
to female pre-service teachers.

The relationship between pre-service teachers’ gender and their images of scientists’ working
environments is presented in Table 3.

Table 3. Pre-service primary teachers’ images of scientists’ workspaces by gender

Scientists’ Workspace

Traditional Broader than Traditional Total
Female 62 36 107
Male 32 0 42
Total 94 36 149

When Table 3 is examined, it is observed that out of 149 pre-service teachers, 99 were evaluated
in the traditional category regarding the working environment of scientists. Among these 99
participants, 75 were female and 24 were male. In addition, 50 pre-service teachers’ drawings were
evaluated in the broader than traditional category. Of these, 32 belonged to female pre-service teachers
and 18 to male pre-service teachers.

The relationship between pre-service teachers’ gender and their images of scientists’ work is
presented in Table 4.

Table 4. Pre-service primary teachers’ images of scientists’ work by gender
Scientists’ Work

Sensational Traditional Broader than Traditional Total

Female 3 62 36 107
Male 2 32 0 42
Total 5 94 36 149

When Table 4 is examined, it is observed that out of 149 pre-service teachers, five were
evaluated in the sensational category regarding their images of scientists’ work. Among these, three
were female and two were male. Furthermore, 137 pre-service teachers’ drawings were placed in the
traditional category. Of these participants, 99 were female and 38 were male. Only seven pre-service
teachers were evaluated in the broader than traditional category, five of whom were female and two
male.

The relationship between pre-service teachers’ grade levels and their images of scientists’
appearance is presented in Table 5.
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Table 5. Pre-service primary teachers’ images of scientists’ appearance by grade level
Scientists’ Appearance

Uncategorized Sensational Traditional Broader than Traditional ~ Total
Ist Year 9 0 23 10 42
2nd Year 6 0 22 8 36
3rd Year 3 0 30 8 41
4th Year 0 1 19 10 30
Total 18 1 94 36 149

When Table 5 is examined, it is observed that out of the 149 pre-service teachers, 18 drawings
regarding the appearance of scientists were evaluated as uncategorized. Among these, nine belonged to
first-year students, six to second-year students, and three to third-year students. Additionally, 94 pre-
service teachers’ drawings were evaluated in the traditional category. Among these, 23 were first-year
students, 22 were second-year students, 30 were third-year students, and 19 were fourth-year students.
Finally, 36 pre-service teachers’ drawings were classified under the broader than traditional category.
Of these participants, 10 were first-year students, eight were second-year students, eight were third-year
students, and 10 were fourth-year students.

The relationship between pre-service teachers’ grade levels and their images of scientists’
working environments is presented in Table 6.

Table 6. Pre-service primary teachers’ images of scientists’ workplaces by grade level
Scientists’ Workplace

Traditional Broader than Traditional Total
1st Year 23 19 42
2nd Year 29 7 36
3rd Year 27 14 41
4th Year 20 10 30
Total 99 50 149

When Table 6 is examined, it is observed that 99 pre-service teachers were placed in the
traditional category regarding the working environments of scientists. Among these participants, 23
were first-year students, 29 were second-year students, 27 were third-year students, and 20 were fourth-
year students. Additionally, 50 pre-service teachers’ drawings were evaluated in the broader than
traditional category. Of these, 19 were first-year students, seven were second-year students, 14 were
third-year students, and 10 were fourth-year students.

The relationship between pre-service teachers’ grade levels and their images of scientists” work
is presented in Table 7.

Table 7. Pre-service primary teachers’ images of scientists’ work by grade level
Scientists’ Work

Sensational Traditional Broader than Traditional Total
Ist Year 1 38 3 42
2nd Year 0 35 1 36
3rd Year 2 39 0 41
4th Year 2 25 3 30
Total 5 137 7 149

When Table 7 is examined, it can be seen that five of the 149 pre-service teachers’ images of
scientists’ work were evaluated in the sensational category. Among these participants, one was a first-
year student, two were third-year students, and two were fourth-year students. Additionally, 137 pre-
service teachers’ drawings were placed in the traditional category. Within this category, 38 were first-
year students, 35 were second-year students, 39 were third-year students, and 25 were fourth-year
students. Finally, only seven pre-service teachers’ drawings were evaluated in the broader than
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traditional category. Among these participants, three were first-year students, one was a second-year
student, and three were fourth-year students.

The relationship between pre-service teachers’ status of following scientific publications and
their images of scientists’ appearance is presented in Table 8.

Table 8. Pre-service primary teachers’ images of scientists’ appearance by following scientific publications

Scientists’ Appearance

Broader than

Uncategorized  Sensational Traditional Traditional Total
24
Following Yes 3 0 17 4
Scientific 15 1 77 32 125
Publications
Total 18 1 94 36 149

When Table 8 is examined, it is observed that 18 pre-service teachers’ drawings were evaluated
as uncategorized. Among these participants, three reported following a scientific publication, while 15
did not. In the sensational category, there was only one pre-service teacher, and this participant did not
follow any scientific publication. Additionally, 94 pre-service teachers’ drawings were placed in the
traditional category. Among them, 17 participants reported following a scientific publication, whereas
77 did not. Finally, 36 pre-service teachers’ drawings were classified under the broader than traditional
category. Of these, four reported following a scientific publication, while 32 did not.

The relationship between pre-service teachers’ status of following scientific publications and
their images of scientists’ working environments is presented in Table 9.

Table 9. Pre-service primary teachers’ images of scientists’ workplaces by following scientific
publications

Scientists’ Workplaces

Traditional Broader than Traditional Total
) o Yes 17 7 24
Followmg Sf:lentlﬁc No 32 43 125
Publications
Total 99 50 149

When Table 9 is examined, it is observed that 99 pre-service teachers’ drawings were evaluated
in the traditional category regarding the working environments of scientists. Among these participants,
17 reported following a scientific publication, while 82 did not. Additionally, 50 pre-service teachers’
drawings were classified under the broader than traditional category. Of these, seven participants
reported following a scientific publication, whereas 43 did not.

The relationship between pre-service teachers’ status of following scientific publications and
their images of scientists’ work is presented in Table 10.

Table 10. Pre-service primary teachers’ images of scientists’ work by following scientific publications
Scientists” Work

Sensational  Traditional Broader than Traditional Total
Following Yes 0 24 0 24
Scientific No 5 113 7 125
Publications Tty 5 137 7 149

When Table 10 is examined, it is observed that five of the 149 pre-service teachers’ drawings
were evaluated in the sensational category regarding their images of scientists’ work. None of these five
participants reported following any scientific publication. Additionally, 137 pre-service teachers’
drawings were classified under the traditional category. Among these participants, 24 reported
following a scientific publication, whereas 113 did not. Finally, only seven pre-service teachers’
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drawings were placed in the broader than traditional category, and none of these participants reported
following a scientific publication.

The relationship between pre-service teachers’ experience of meeting a scientist and their
images of scientists’ appearance is presented in Table 11.

Table 11. Pre-service primary teachers’ images of scientists’ appearance by meeting a scientist
Scientists’ Appearance

Broader
Uncategorized  Sensational  Traditional than Total
Traditional
) Yes 2 0 9 8 19
Meetinga 16 1 85 28 130
Scientist
Total 18 1 94 36 149

When Table 11 is examined, it is observed that 18 pre-service teachers’ drawings were evaluated
as uncategorized. Among these participants, 16 reported that they had not previously met a scientist,
while only two stated that they had. Regarding the traditional category, nine pre-service teachers
reported having met a scientist, whereas 85 stated that they had not. In the broader than traditional

category, eight pre-service teachers indicated that they had previously met a scientist, while 28 reported
that they had not.

The relationship between pre-service teachers’ experience of meeting a scientist and their
images of scientists” working environments is presented in Table 12.

Table 12. Pre-service primary teachers’ images of scientists’ workplaces by meeting a scientist

Scientists’” Workplaces

Traditional Broader than Traditional Total
Yes 1 8 19
Meeting a
Scientist No 88 42 130
Total 99 50 149

When Table 12 is examined, it is observed that among the 99 pre-service teachers evaluated in
the traditional category, 11 reported that they had previously met a scientist, while 88 stated that they
had not. Similarly, among the 50 pre-service teachers classified under the broader than traditional

category, eight participants indicated that they had met a scientist before, whereas 42 reported that they
had not.

The relationship between pre-service teachers’ experience of meeting a scientist and their
images of scientists” work is presented in Table 13.

Table 13. Pre-service primary teachers’ images of scientists’ work by meeting a scientist
Scientists” Work

Broader than

Sensational Traditional Traditional Total
) Yes 0 17 2 19
Mecting a No 5 120 5 130
Scientist
Total 5 137 7 149

When Table 13 is examined, it is observed that five of the 149 pre-service teachers’ drawings
were evaluated in the sensational category regarding their images of scientists’ work, and all five
participants reported that they had not previously met a scientist. Additionally, 137 pre-service teachers’
drawings were classified under the fraditional category. Among these participants, only 17 stated that
they had met a scientist before, whereas 120 reported that they had not. Finally, seven pre-service
teachers’ drawings were placed in the broader than traditional category. Among these, two participants
indicated that they had previously met a scientist, while five stated that they had not.
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The relationship between pre-service teachers’ family background involving scientists and their
images of scientists’ appearance is presented in Table 14.

Table 14. Pre-service primary teachers’ images of scientists’ appearance by having a scientist in the family
Scientists’ Appearance

Broader
Uncategorized Sensational  Traditional than Total
Traditional
Haying a Yes 0 0 4 2 6
Scientist 18 1 90 34 143
in the
Family Total 18 1 94 36 149

When Table 14 is examined, it is observed that only six out of the 149 pre-service teachers
reported having a scientist in their family. Among these participants, two were evaluated in the broader
than traditional category regarding their images of scientists’ appearance, while four were evaluated in
the traditional category.

In contrast, 143 pre-service teachers reported not having a scientist in their family. Among these
participants, 18 were evaluated in the uncategorized category, one in the sensational category, 94 in the
traditional category, and 36 in the broader than traditional category.

The relationship between pre-service teachers’ family background involving scientists and their
images of scientists’ working environments is presented in Table 15.

Table 15. Pre-service primary teachers’ images of scientists’ working areas by having a scientist in the family
Scientists’ Working Areas

Broader than

Traditional Traditional Total

Having a Yes 4 2 6
Scientist in the No 95 48 143
Family Total 99 50 149

When Table 15 is examined, it is observed that among the six pre-service teachers who reported
having a scientist in their family, four were evaluated in the traditional category regarding scientists’
working environments, while two were classified in the broader than traditional category. Among the
143 pre-service teachers who reported not having a scientist in their family, 95 were placed in the
traditional category, whereas 48 were evaluated in the broader than traditional category.

The relationship between pre-service teachers’ family background involving scientists and their
images of scientists’ work is presented in Table 16.
Table 16. Pre-service primary teachers’ images of scientists’ work by having a scientist in the family
Scientists’ Work
Broader than

onal .. e
Sensationa Traditional Traditional Total
Having a Yes 0 6 0 6
Scientist in No 5 131 7 143
the Family Total 5 137 7 149

When Table 16 is examined, it is observed that among the six pre-service teachers who reported
having a scientist in their family, all were evaluated in the traditional category regarding their images
of scientists’ work.

Among the pre-service teachers who reported not having a scientist in their family, five were
classified in the sensational category, 131 in the traditional category, and seven in the broader than
traditional category.

Examples of pre-service teachers’ drawings are presented below.
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Example Drawing — T33
(Female — 1st year — Follows
scientific publications — No
scientist in family — Has not
previously met a scientist)

This drawing belongs to a female pre-service teacher enrolled in the first year. The participant
follows scientific publications, has no scientist in her family, and has not previously met a scientist.
Based on the analysis of her drawing and explanation, her perceptions regarding the appearance,
working environment, and work of the scientist were evaluated in the “traditional” category. As shown
in the drawing, the participant portrayed a bald, white male scientist wearing glasses and a lab coat. On
the scientist’s desk, traditional experimental materials are also present. In her explanation, the participant
stated that the scientist is working in a laboratory, i.e., an indoor setting. However, the participant did
not provide detailed information about the scientist’s work.

Example Drawing — T107
(Female — 3rd year — does
not follow any scientific
publications — has not
previously met a scientist —
no scientist in the family).

The drawing above belongs to a female pre-service teacher enrolled in the third year. The
participant does not follow any scientific publications, has not previously met a scientist, and does not
have a scientist in her family. The drawing was evaluated in the “traditional” category in terms of the
appearance and working environment of the scientist, while it was classified under the “sensational”
category regarding the scientist’s work.

In the depiction of the scientist’s appearance, traditional elements such as a lab coat and messy
hair are present. The scientist is shown working indoors. However, when the scientist’s work is
examined, the participant’s explanation includes an unusual statement suggesting that the scientist is
creating humans in an artificial environment.
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JAIia Tanal CIZum yapmax ICiNLKagigin arka yuzunu Kulignadiirsiniz) JJ
| 2

¥ ! Example Drawing —
T140 (Female — 4th year
— does not follow any
scientific publications —
has not previously met a
scientist — no scientist in

the family).)

The drawing above belongs to a female pre-service teacher enrolled in the fourth year. The
participant does not follow any scientific publications, has not previously met a scientist, and does not
have a scientist in her family. The drawing was evaluated in the “traditional” category in terms of the
appearance and working environment of the scientist, while it was classified under the “sensational”
category regarding the scientist’s work. In the depiction of the scientist’s appearance, traditional
elements such as a lab coat and messy hair are present. The scientist is shown working indoors. However,
when the scientist’s work is examined, the participant’s explanation indicates that the scientist is
working on an immortality elixir in a laboratory setting.

~\ Example Drawing —
¢ 5y Yo bodael W Lelaco s 726 (Female — st

/AN CANYS yacaclanaral coluasoles  year - follows
: g Mo, scientific publications
p. 23 — has previously met a

} scientist — has a

/ scientist in the family).
/
/

The drawing above belongs to a female pre-service teacher enrolled in the first year. The
participant follows scientific publications, has previously met a scientist, and has a scientist in her
family. Based on the analysis of her drawing and explanation, her perceptions were evaluated in the
“broader than traditional” category in terms of the appearance and working environment of the scientist,
while the scientist’s work was classified under the “traditional” category.

Discussion, Conclusion, and Recommendations

In this study, the images of scientists held by pre-service primary teachers were identified and
further evaluated based on several variables, including gender, grade level, status of following scientific
publications, previous experience of meeting a scientist, and having a scientist in the family. The images
of scientists were analyzed in three main dimensions: appearance, working environment, and work
conducted by the scientist.

According to the findings, it can be stated that pre-service teachers’ images of scientists’
appearance were largely characterized by traditional features. These images commonly included
depictions of male scientists, wearing glasses, dressed in lab coats, older in age, and working alone.
When examined in the context of gender, it was determined that these traditional images were more
frequently drawn by female participants. This finding is consistent with previous studies conducted by
Ocal (2007), Barman et al. (1997), Finson (2003), Muslu and Akgiil (2006), Sahin (2009), Yvonne
(2002), Budak (2023), Bilir et al. (2021), and Kilig¢ (2010), which similarly revealed that students tend
to rely on stereotypical representations rather than producing diverse depictions of scientists. Similarly,
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Karabulut et al. (2023) reported that students predominantly imagined scientists as male, elderly, and
working in laboratories. Reinisch, Krell and Kriiger (2022) also indicated that pre-service teachers often
described scientists as men wearing glasses and lab coats. Supporting this view, Camc1 Erdogan (2018)
emphasized that even gifted students fail to break away from traditional stereotypes. In addition, the
study by Milford and Tippett (2013) demonstrated that pre-service teachers’ scientific experience levels
significantly influence their images of scientists, with those having higher scientific experience
producing less stereotypical and more diverse depictions. Similarly, Meyer, Guenther and Joubert
(2019), in a study conducted within the African context, found that university students from different
faculties often depicted scientists as male figures working in laboratories. Taken together, these findings
indicate that traditional stereotypes about scientists persist across diverse cultural and educational
contexts, suggesting that stereotypical scientist images remain remarkably universal.

It is observed that only female pre-service teachers were placed in the “broader than traditional”
image category. This category reflects the perception that science can be conducted by women or in
collaborative group settings. The absence of male pre-service teachers in this category may suggest that,
among male participants, science is perceived as an individual and male-dominated activity. Supporting
this interpretation, the findings of Goktepeliler, Benli Ozdemir and Kurt (2025) also revealed a similar
trend, indicating that pre-service teachers tend to perceive scientists as more “serious” figures compared
to artists, associating scientific work more strongly with male representations. This result highlights the
need for awareness-raising programs addressing gender representation and interdisciplinary
perspectives in science education. From the perspective of grade level, the “traditional” images were
distributed relatively evenly across all levels, although the number of participants holding these images
was slightly higher among third-year students. Conversely, the “broader than traditional” category
showed no significant differences across grade levels.

Furthermore, variables such as following scientific publications, meeting a scientist, and having
a scientist in the family were found to have no significant effect on pre-service teachers’ images of
scientists’ appearance. This finding aligns with the study by Kara and Akarsu (2015), which suggested
that scientist images are shaped more by cultural representations rather than by individual experiences.
Similarly, Emvalotis and Koutsianou (2018), in their study conducted in Greece, reported that while
students’ perceptions of scientists showed some minor changes, traditional stereotypes still dominated.
These results indicate that the persistence of traditional scientist images among pre-service teachers
cannot be explained solely by age or grade level. Instead, broader sociocultural structures, such as
cultural norms and the education system, play a substantial role in shaping these images.

In the drawings related to the scientists’ field of work, it was observed that the majority of pre-
service teachers depicted images that fell into the “traditional” or “broader than traditional” categories.
These images were largely confined to indoor laboratory settings, including objects such as experimental
equipment, glass tubes, bookshelves, and similar items. This finding is consistent with earlier studies
(Chambers, 1983; Korkmaz & Kavak, 2010; Kibar Kavak, 2008; Gormally & Inghram, 2021). Similarly,
Ozkan et al. (2017) reported that laboratory environments were the dominant theme in university
students’ images of scientists. Such traditional perceptions, which are known to develop at an early age,
have also been found in studies conducted with younger students (Turgut, Oztiirk & Es, 2017; Budak,
2023). In line with these findings, Crump (2024), in a study with 208 undergraduate students at the
Faculty of Science in an Australian university, found that drawings often highlighted lab coats, glasses,
chemical experiments, and solitary work. Only about one-quarter of the participants drew scientists
consistent with their own field of study. Additionally, while 42% of female students drew female
scientists, all male students depicted male scientists. Similarly, Christidou, Bonoti and Kontopoulou
(2016), in a comparative study with children in the United States and Greece, showed that scientists
were predominantly represented through gender-stereotyped and laboratory-centered depictions. In our
study, too, most pre-service teachers portrayed scientists as male individuals working in laboratories.
This finding emphasizes that such representations appear across cultures and highlights the need for
educational interventions.

In this context, it can be stated that pre-service teachers’ awareness of the diversity of scientific
work environments is limited. It is likely that homogeneous and traditional representations in the media
have contributed to this perception (Bakker & Telli, 2023). Avraamidou (2013) also argued that the
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stereotypical image of the “mad scientist” is reinforced through popular culture, where such figures are
portrayed as isolated from society, eccentric, and exaggerated. This interpretation is also relevant to the
few cases in our study that fell into the “sensational” category, where pre-service teachers depicted
scientists as dangerous, strange, or extraordinary figures. These results suggest that popular culture
influences not only children but also pre-service teachers.

The findings related to the topics scientists work on also predominantly fall within the
“traditional” category. The number of representations classified as “broader than traditional” or
“sensational” was relatively limited. In this context, it can be concluded that pre-service teachers’
perceptions regarding the subjects scientists study are also largely stereotypical. Notably, the number of
traditional representations decreased slightly among fourth-year students, while the values for other
grade levels remained relatively similar. Furthermore, variables such as following scientific
publications, having met a scientist, or having a scientist in the family were found to have no significant
effect on these perceptions. Similarly, Giiler and Akman’s (2006) study with preschool children revealed
comparable patterns, as the children tended to describe scientists using terms like potions, experiments,
and mixtures.

The literature generally demonstrates that individuals’ images of scientists begin to form at an
early age (Budak, 2023; Turgut et al., 2017). Considering this, it is crucial to ensure that pre-service
primary teachers, who will work with children in early childhood and elementary education, are well-
prepared in terms of their understanding of the concept of a scientist. Sasmaz Oren (2023) showed that
scenario-based learning activities can positively transform students’ perceptions of scientists and enable
more diverse representations. Similarly, Leblebicioglu, Cetin, Eroglu Dogan, Peten and Capkinoglu
(2020) reported that middle school students who participated in science camps developed more social,
diverse, and realistic images of scientists. These findings highlight the importance of increasing
experiential and participatory learning opportunities in teacher education programs as a means to break
traditional stereotypes. Accordingly, teacher education curricula should include more activities that
highlight diverse representations of male and female scientists across various scientific fields (e.g.,
archaeology, environmental sciences, astrobiology). Furthermore, it is recommended to integrate more
“nature of science”-oriented modules aimed at improving pre-service teachers’ scientific thinking skills.
Within the framework of teacher competencies defined by the Ministry of National Education, the
development of scientific literacy and scientific identity should be explicitly emphasized. In this regard,
hands-on learning experiences, such as field trips, mentorship programs, and science workshops where
pre-service teachers can interact directly with scientists, should be strongly encouraged.
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Anahtar Kelimeler

Egitim alaninda gerceklesen yenilik ve degisimlerin birgogunun amaci dogru bir
bilimin dogasi anlayisina sahip bilimsel okuryazar bireyler yetistirilmesidir.
Bilimi ve bilimin dogasini anlamanm ilk kosulu ise bilgiyi ortaya koyan
bireylerin yani bilim insanlarimin dogru anlagilmasidir. Ciinkii bilim insanlarina
yonelik olumsuz ve yanlis diisiinceler bireyleri bilimden uzaklastirabilmektedir.
Bireylerin bilim insani ile ilgili algilariin okul 6ncesi dénemden itibaren
belirginlesmeye basladigin1 ortaya koyan caligmalar mevcuttur. Ogrencilerin
ozellikle ilkdgretim seviyesinde edindikleri deneyimlerle birlikte zihinlerinde
olusturduklar1 bilim insan1 modeli, gelecekte bilimsel ¢alisma yapip
yapmayacaklarmni, giinliik hayatta karsilastiklari problemleri bilimsel siireg
becerilerini igse kullanarak ¢oziip c¢dzmeyeceklerini de etkilemektedir. Bu
noktadan hareketle bu ¢aligmanin amaci sinif 6gretmeni adaylarinin bilim insan1
imajlarmin belirlenmesidir. Ayrica smif dgretmeni adaylarinin bilim insani
imajlarmin cinsiyet, sinif diizeyi, bilimsel bir yayin takip etme, daha dnce bir
bilim insani ile tanigma ve ailesinde bilim insan1 olma durumuna goére degisip
degismedigi belirlenmistir. Calisma durum ¢aligmast deseni ile yiiriitilmiistiir.
Calisma 2022-2023 egitim 6gretim yili giiz doneminde Mugla Sitki Kogman
Calismaya 149 smif 6gretmeni aday1 katilmistir. Calisma kapsaminda “Bilim
Insan1 Ciz Testi”nin modifiye edilmesi ile tasarlanmis m-DAST kullanilmustir.
Verilerin analizinde, rubrikler kullanilmistir. Rubrikler 3 baglik altinda (bilim
insanmin goriiniimii, bilim insaniin ¢alisma alani, bilim insanmin ¢alismasi)
toplanmigtir. Caligma sonucunda; smif 6gretmeni adaylarmin bilim insani
gOriiniimi ile ilgili imajlarinin “geleneksel”, bilim insaninin ¢aligma alani ile
ilgili imajlarinin ise “geleneksel” ve “gelenekselden daha genis”, bilim insaninin
calismast ile ilgili imajlarinin ise “gelencksel” kategoride oldugu séylenebilir.
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Giris

Bireylerin bilimi dogru bir sekilde tanimasi ve bilime karg1 pozitif bir tutum gelistirmesi ancak
bilim insanini anlama ile miimkiin olabilir (Kuhn, 2008). Bireylerin zihinlerinde bilim insanina ait dogru
bir imaj olusturmak i¢in ilk kosul bilimin dogasin1 anlamaktir (Kaya vd.2008). Pek ¢ok iilkede 6gretim
programlarinin énemli bilesenlerinden biri, dogru bir bilimin dogas1 algisina sahip bilim okuryazari
bireyler yetistirmektir. Ogrencilere dogru bir bilimin dogas1 algis1 edindirecek dgretim ortamlarinin
yapilandirilmasi ancak 6gretmenlerin dogru bir bilimin dogasi algisina sahip olmalar ile miimkiindiir
(Dogan, Cakiroglu, Bilican ve Cavus-Giingéren, 2014). Ancak yapilan arastirmalar dgretmenlerin
bilimin dogas: ile ilgili yanlis anlayislara sahip oldugunu gdstermektedir. Bilimin dogast bilimsel
bilginin ve bilim insanlarinin karakteristik 6zelliklerini, bilimsel yayinlari, bilimin toplumu nasil
etkiledigi gibi konulan kapsamaktadir (McComas, Clough & Almazroa, 1998).

Bireylerde olusan bilim insan1 imaji, bilime ve bilim insanlarina bakis agilarini etkilemektedir.
Bilim insanlarina yonelik olumsuz veya yanlis diisiinceler bireyleri, bilim insanlarindan ve bilimden
uzaklagtirabilmektedir. Bu nedenle 6zellikle son yillarda bireylerin bilim insanina yonelik algilarini
veya bilim insani imajlarin1 ortaya koyan calismalar hizla artmaktadir. Bireylerin bilim insani ile ilgili
algilarinin okul Oncesi donemde belirginlesmeye basladigini ortaya koyan galismalar mevcuttur
(Newton ve Newton, 1992). Okul 6ncesi donemden itibaren bilim insan1 kavrami bireylerin edindigi
tecriibeler ile sekillenir. Ogrencilerin bilim insam imajim etkileyen birgok degisken s6z konusudur.
Medya, aile, akran, ders kitaplar1 ve 6gretmenler 6grencilerdeki bilim insani imajin1 olusturmada etkili
olmaktadir (Schibeci ve Sorenson, 1983; Tenenbaum ve Leaper, 2003; Tiirkmen, 2008).

Tarihsel siire¢ incelendiginde bilim insanina yonelik ilk ¢alisma Meade ve Metraux (1957)
tarafindan 35000 o6grenci ile gergeklestirilen calismadir. Daha sonraki yillarda Chambers (1983)
tarafindan “Bir Bilim Insan1 Ciz Testi — Draw A Scientist Test- DAST” gelistirilmis ve gerceklestirilen
calisma ile yedi bilim insan1 6zelligi (laboratuar onliigii-genellikle beyaz, gozlik, dagilmis sa¢ ve sakal,
arastirma sembolleri, bilgi sembolleri, teknolojik ekipmalar-bilgisayar, mikroskop, teleskop, “Buldum”
gibi baglik yazilar1) ortaya konulmustur. Newton ve Newton (1992), 4-11 yas grubu bireylerin bilim
insani algisini belirledigi ¢alismasinda, DAST’tan yararlanmis ve anlagilmayan noktalar1 ¢ocuklara
sorular sorarak aciga ¢ikarmaya ¢alismiglardir. Bunun sonucunda, bilim insaninin 6zelliklerini figiirsel
ozellikler (cinsiyet, laboratuvar onliigl, gozlik, sakal ve kellik) ve arka plan 6zellikleri (bilimsel bilgi
ve ¢aligma ile ilgili ve bilim siirecine dahil olma ile ilgili) olmak iizere iki baslik altinda toplamiglardir.
Daha sonraki yillarda Finson, Beaver, ve Cramond (1995), arastirmacilarin ¢alismalarinda kolaylik
saglamasi ve en ¢ok goriilen dgeleri kontrol edebilmelerini saglayan “Bilim insan1 Kontrol Listesi —
Draw-a-Scientist Checklist/DAST-C” ni tasarlamislardir. Alan yazin incelendiginde, bireylerin bilim
insan1 imajlarinin ortaya konuldugu pek ¢ok ¢aligma mevcuttur. Bu ¢aligmalarda bireylerin bilim insan
imajlar1, siif diizeyi, kiiltiir, cinsiyet, sosyo ekonomik farkliliklar, yasadig1 yer (Demirbas, 2009;
Erkorkmaz, 2009; Kara, 2013; Urtekin, Polat, Kaya, ve Afacan, 2013; Yontar Togrol, 2013; Ruiz-
Mallen ve Escalas, 2012; Samaras et al., 2012; Narayan, Park, ve Peker, 2009; Barman, Ostlund, Gatto,
ve Halferty ,1997; Chambers, 1993; Song & Kim, 1999; Finson, 2001; Finson, 20003; Finson, Pederson,
ve Thomas, 2006; Koren & Bar, 2009) gibi degiskenler agisindan ele alindig1 goriilmektedir.

Gilinlimiizde egitim alaninda gergeklestirilen reformlar, 6gretmenlerin bilimin dogas1 hakkinda
gecerli kavram ve anlayisa sahip olmasin1 amaglamaktadir. Bir 6gretmenden ne oldugunu bilmedigi ve
anlamadig1 bir konuyu &grencilerine sunmasi ve bu dogrultuda etkin bir sinif ortami hazirlamasi
beklenemez (Akgay, 2011). Smif icerisinde uygulanacak olan 6gretimin planlanmasi sirasinda tarihsel
bilgileri stirece dahil etmek, 6grencilerin bilimsel kesif siirecini anlamalarini saglayacaktir (Kao, Su, ve
Huang, 2005). Finson’a (2002) gore; 6grencilerin bilim ve bilim insanina yonelik algilart okul hayati
boyunca sekillenmektedir. Ozellikle ilkdgretim seviyesinde edindikleri deneyimlerle birlikte
zihinlerinde olusturduklar1 bilim insan1 modeli, gelecekte bilimsel calisma yapip yapmayacaklarini,
giinlik hayatta karsilastiklart problemleri bilimsel siire¢ becerilerini ise kullanarak ¢oziip
cozmeyeceklerini de etkilemektedir. Mathews (1994), 6zellikle bilim insanlarinin yasamlarinin ve
caligmalarmin incelenerek bilim konularinin daha soyut ve insani hale getirilebilecegini ifade etmistir
(Akt: Bakanay, 2015). Bu baglamda, 6grencilere yalnizca bilim insanlarinin isimleri degil; ayni
zamanda bu kisilerin calismalari, karsilastiklar1 engeller ve basar1 hikayeleri de tamtilmalidir. Ozellikle
bilim insanlarinin yapmis olduklarn ¢aligmalarda yaraticilik ve hayal giiciiniin, bilimin gelismesinde

243



Egitim Kuram ve Uygulama Aragtirmalar1 Dergisi 2025, Cilt 11, Say1 2, 242-258 Sevgi SALIM, Meryem GORECEK BAYBARS

onemli bir rol oynadigimin vurgulanmasi, bilim insanlarinin da sosyal, kiiltiirel ve tarihsel bir ¢evre
icinde ¢aligmalarmi yiiriittiigiiniin 6grencilere kazandirilmas1 gerekmektedir. Ogrencilerin, “Bilim
insani kimdir? Bilim insani1 nasil ¢aligir? Bilim insanlarinin karakteri nasildir? Biiyiik bilimsel kesiflerin
ardinda yatan hikayeler nedir? Diinyay1 degistiren buluslar 6rnegin; Newton’un kafasina elma diismesi,
bu kadar basit midir yoksa isin 6zii farkli midir?” vb. sorularin cevabini alabilmesi gerekmektedir. Bu
noktada dgrencilerin bilim insaninin ismini bilmesinden 6te, yapmis oldugu ¢aligsmalar hakkinda bilgi
edinmesi, bu caligmalar boyunca hangi siireclerden gectiginin farkinda olunmasi da ayrica nem
tasimaktadir. Ogrencilerin bilim insam farkindaligi ne kadar erken dénemde olusturulursa, arastirmact
yonlerinin gelismesine de o 6l¢iide katki saglayacaktir. Lederman (1992), 6grencilerin bilimin dogasi
hakkindaki kavramlarini gelistirmek i¢in oncelikle 6gretmen ve dgretmen adaylarma odaklanilmasi
gerektigini ifade etmistir. Bu ¢alismada katilimci olarak sinif 6gretmeni adaylarinin secilmesinin temel
nedeni, bu bireylerin ilkokul diizeyinde egitim verecek olmalaridir. Bilim insan1 imaj1, 6grencilerin
bilime ve bilim insanlarina yonelik tutumlarmin sekillenmesinde 6nemli bir rol oynamaktadir.
[Ikdgretim déneminde kazanilan bu imajlar, 6grencilerin bilime olan ilgilerini ve bilimsel diisiinme
becerilerini dogrudan etkileyebilmektedir. Bu nedenle, sinif 6gretmeni adaylariin bilim insanina dair
sahip olduklar1 imajlarin belirlenmesi; gelecekteki 6grencilerine bilimi nasil sunacaklarini, ne tiir
ornekler kullanacaklarin1 ve bilimsel siiregleri nasil modelleyeceklerini anlamak agisindan énemlidir.
Bu baglamda, ¢aligmanin 6gretmen adaylariyla gerceklestirilmesi, erken dénemde bilimsel farkindaligin
desteklenmesine yonelik 6gretmen egitimi stratejilerine 151k tutabilir.

Tiim bu noktalar dikkate alindiginda ileride alanda gorev yapacak simif 6gretmeni adaylariin
yetismesi ayr1 bir 6nem kazanmaktadir. Alanyazin incelendiginde smnif d6gretmeni adaylarinin bilim
insan1 imajlarinin belirlendigi ¢aligmalar mevcuttur. Bu ¢alismalarda sinif 6gretmeni adaylarimin bilim
insan1 imajlarinin siklikla sinif diizeyi ve cinsiyete gore belirlendigi goriilmiistiir (Arslan ve Kartal,
2021; Ozgiin, Giirkan, ve Kahraman, 2018). Bireylerin bilim insam1 imajlarmin etkilenebilecegi ¢ok
fazla faktor oldugu icin bu ¢aligmada alanyazindan farkli olarak sinif 6gretmeni adaylarinin bilimsel bir
yayin takip etme, daha 6nce bir bilim insani ile tanigma ve ailesinde bir bilim insan1 olma degiskenleri
de ele alinmigtir. Ciinkii bilim insan1 imajinin yalnizca demografik degiskenlerle degil, bireylerin bilimle
kurduklar1 kisisel temaslar araciligiyla da sekillenebilecegi diistiniilmektedir. Bu dogrultuda, bu
arastirmada yer verilen “bilimsel yayin takip etme”, “bir bilim insani ile tanisma” ve “ailede bilim insan1
bulunmas1” gibi degiskenler, bireylerin bilime yonelik dogrudan ya da dolayli etkilesimlerini temsil
etmektedir. Bu etkilesimlerin bilim insan1 imaji lizerindeki olas1 etkileri, 6grencilerin bilime olan
ilgilerini, tutumlarini ve mesleki yonelimlerini sekillendirme potansiyeline sahiptir. Alanyazinda bu tiir
kisisel ve etkilesimsel faktorlerin bilim insan1 kimligi ve kariyer beklentileri tizerindeki etkilerini
inceleyen arastirmalar bulunmaktadir (Archer vd., 2010; DeWitt & Archer, 2015; Farland-Smith, 2009).
Bu yoniiyle calisma, mevcut literatiirdeki boslugu doldurmayi ve 6gretmen adaylarinin bilim insani
imajlarmi1 daha derinlemesine degerlendirmeyi amaglamaktadir. Bu yoni ile ¢aligma alan yazina
yenilik¢i katkilar sunmayi hedeflemektedir. Bu noktadan hareketle galismamizin problemi; “Sinif
Ogretmeni adaylarinin bilim insani imajlart nasildir? seklindedir. Calismamizin alt problemleri ise
sunlardir:

1. Smif Ogretmeni adaylarmin bilim insant imajlar1 cinsiyetlerine gore nasil
sekillenmektedir?

2. Simif diizeyi, sinif 6gretmeni adaylarinin bilim insan1 imajlarimi nasil etkilemektedir?

3. Bilimsel yayinlar1 takip etme durumu, adaylarin bilim insani imajlarinda nasil bir rol
oynamaktadir?

4. Daha o6nce bir bilim insan1 ile tanismis olmak, adaylarin bilim insani1 imajlarini nasil
etkilemektedir?

5. Ailesinde bilim insan1 bulunan adaylarin bilim insani imajlar1 nasil sekillenmektedir?

Yontem

Bu caligmada smif 6gretmeni adaylarinin bilim insani ile ilgili imajlar1 ve bu imajlarin cinsiyet,
sinif diizeyi, bilimsel bir yayin takip etme, daha dnce bir bilim insani ile tanisma ve ailesinde bilim
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insan1 olma durumuna gore nasil sekillendigi ele alindigindan, nitel arastirma yaklagimi benimsenmistir.
Nitel aragtirmanin amaci, katilimcilarin algi, deneyim ve yagamlarini anlamlandirmaktir (Fraenkel &
Wallen, 1990; Merriam, 1988). Calisma durum c¢aligmasi deseni ile yiiriitilmistiir. Bu desen ile
incelenecek durum etraflica tanitilir ve katilimeilar bilgilerle aydinlatilir. Veriler sistematik bir sekilde
toplanir ve degiskenler arasindaki iligki derinlemesine aragtirilir (Cepni, 2018).

Bu calisma, Mugla Sitki Kogman Universitesi Bilimsel Arastirma ve Yayn Etigi Kurulu
tarafindan onaylanmistir (Karar No:133, Protokol No0:220151, Tarih:10.10.2022). Arastirma,
Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yaym Etigi Yonergesi'ne uygun sekilde
ylritilmiistiir.

Katilimcilara aragtirmanin amaci, kapsami ve veri toplama siireci hakkinda yazili ve sozli
bilgilendirme yapilmistir. Verilerin yalmizca akademik amaglarla kullanilacagi, kimlik bilgilerinin gizli
tutulacagi ve istedikleri zaman arastirmadan cekilebilecekleri acgik¢a ifade edilmistir. Katilimeilar
goniillii olarak arastirmaya dahil olmustur. Goriismeler baslamadan 6nce, arastirmanin igerigi hakkinda
detayli aciklamalar yapilarak sorulara verdikleri cevaplarin degerlendirilecegi gerceve paylasilmistir.
Bu sayede katilimcilarm siirece bilingli ve giivenli bir sekilde katilim1 saglanmastir.

Calisma Grubu

Calisma 2022-2023 egitim dgretim yil1 giiz dosneminde Mugla Sitki Kogman Universitesi Egitim
Fakiiltesi Siif Ogretmenligi 6grencileri ile yiiriitiilmiistiir. Calisma grubunun se¢iminde maliyet ve
zaman unsurlar1 g6z 6niinde bulundurularak kolay 6rnekleme tercih edilmistir. Calismaya 250 6gretmen
adayinin katilmasi planlanmis ancak ¢aligmada goniilliiliik esas oldugu i¢in 149 smif 6gretmeni aday1
caligmaya katilmigtir.

Veri Toplama Araci

Alan yazin incelendiginde, bilim insani ile ilgili imajlarin belirlenmesinde kullanilan farkli veri
toplama araglarinin oldugu goriilmektedir. Bu veri toplama araglari, agiklama ve ¢izim gerektiren agik
uclu sorular olabilecegi gibi, ¢oktan se¢meli sorular ve miilakatlar da olabilir. Tarihsel siireg
incelendiginde bilim insanina yonelik ilk ¢aligma Meade ve Metraux (1957) tarafindan 35000 6grenci
ile gergeklestirilen ¢alismadir. Daha sonraki yillarda Chambers (1983) tarafindan “Bir Bilim Insam Ciz
Testi — Draw A Scientist Test- DAST” gelistirilmis ve gerceklestirilen ¢aligma ile yedi bilim insani
ozelligi (laboratuar onliigii-genellikle beyaz, gozliik, dagilmis sa¢ ve sakal, aragtirma sembolleri, bilgi
sembolleri, teknolojik ekipmalar-bilgisayar, mikroskop, teleskop, “Buldum” gibi baglik yazilar1) ortaya
konulmustur. Bu ¢alisma kapsaminda ise Farland (2003) tarafindan DAST ’in modifiye edilmesi ile
tasarlanmis m-DAST kullanilacaktir. m-DAST iki boliim olarak diizenlenmis, ilk boliim katilimeilarin
demografik ozelliklerini belirlemeye yonelik sorulardan ikinci boliim ise yonerge igeren ¢izimden
olugmaktadir. Calismada uygulanan veri toplama araci asagida sunulmustur:

1. Bdliim:
Cinsiyetiniz: Kiz () Erkek ()
Sinif Diizeyi: 1.simf () 2.smf( ) 3smf ()  4.smf( )
Bilimsel bir yayin takip ediyor musunuz? Evet ( ).................. Hayir ()
Daha 6nce bir bilim insani ile tanistimiz m1? Evet ( )............... Hayir ()
Ailenizde bir bilim insan1 var m1? Evet( )eeevevvininnnn. Hayir ()
2. Boélim:
Yarin herhangi bir yere geziye gideceginizi hayal ediniz. Gittiginiz yerde bir bilim insan1 ¢aligma yapryor
olsun. Bu bilim insanini ¢alisma yaparken ¢iziniz. Ciziminizi agiklaymiz. Daha rahat ¢izim yapmak igin
kagidin arka yiiziinii kullanabilirsiniz.)

Verilerin Analizi

Verilerin analizinde, Farland (2003) tarafindan m-DAST’an elde edilen verilerin analizi i¢in
olusturulan, rubrikler kullanilmistir. Rubrikler 3 baglik altinda (bilim insaninin goriiniimii, bilim
insaninin ¢alisma alani, bilim insaninin ¢aligmast) toplanmistir. Her bir 6gretmen adayinin ¢izimi bu {i¢
baslik cercevesinde degerlendirilerek kategoriler belirlenmistir. Rubriklerde izlenecek yollar asagida
Tablo 1’de sunulmustur.
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Tablo 1. Bilim insan1 imaj1 ¢gizimlerinin degerlendirme rubrigi

Puan  Kategori Goriiniim Caligma Alani Calisma
Bilim insani figiirii net Ortam belirsizdir ya da Bilim insaninin ne
degildir, Cin Ali tarzi smif ortami gibi bilimsel  yaptig1
0 Kategorisiz veya bilim insani baglam tagimayan bir anlagilamamaktadir.
olmayan bir karakter alan ¢izilmistir.
cizilmigtir.
Bilim insani1 tuhaf, Ortam korkutucu, gizli Gergek dis1, abartil,
korkutucu, karikatlirize, = veya fantastiktir; korkutucu deneyler veya
1 Sansasyonel canavara doniismiis bir laboratuvarda olmayan bilim dis1 etkinlikler yer
figiir olarak garip aletler yer alabilir. ~ almaktadir.
betimlenmistir.
Bilim insani1 genellikle Geleneksel bir Gergek olabilecegi
beyaz, erkek, gozlikli, laboratuvar ortami diistiniilen ancak
onliikli klasik figiirler vardir; masa, bilgisayar detaylandirilmayan
2 Geleneksel R o . N
olarak ¢izilmistir. gibi klasik araglar calismalar; yontem veya
bulunur. siire¢ agikca
belirtilmemistir.
Kadin, farkli etnik Saha caligmasi, doga, Bilimsel siireg tim
kokenlerden bilim sanal ortam gibi hatlartyla agiklanmistir;
3 Gelenekselden insanlari, azinlik bir geleneksel laboratuvar yapilan ¢aligmalar
Daha Genis bilim insan1 grubu disindaki gercekei detayli, gercekei ve
bilimsel ortamlar anlamlidir.
cizilmistir.

Veri toplama aracindan elde edilen veriler yukarida verilen rubriklere gore degerlendirilerek
kategoriler olusturulmus, daha sonra SPSS programina bu veriler girilerek, sinif 6gretmeni adaylarinin
cinsiyetlerine, sinif diizeylerine, bilimsel yayin takip etme, daha dnce bir bilim insani ile tanigma ve
ailede bilim insan1 olmasi durumuna gore bilim insani imajlar1 kargilagtirilmigtir.

Verilerin Analiz Siireci

Veri analiz siireci, arastirmanin danismanligini iistlenen alan uzmani arastirmaci ve lisans
Ogrencisi olan birinci yazar tarafindan birlikte yiiriitiilmiistiir. Kodlama islemi iki arastirmaci tarafindan
bagimsiz olarak gergeklestirilmis; 6grencilerin cevaplart m-DAST rubrikleri temel alinarak incelenmis
ve temalara gore siniflandirilmigtir. Kodlama siirecinde ortaya ¢ikan goriis farkliliklari, aragtirmacilar
arasinda yapilan karsilikli tartigmalarla uzlastinlmistir. Kodlayicilar arasi giivenirligi saglamak
amactyla, iki aragtirmacinin ayr1 ayri yaptigi kodlamalar karsilastirilmis ve uyum diizeyi incelenmistir.
Cohen's Kappa giivenirlik katsayis1 hesaplanmamis olmakla birlikte, temalar aras1 yiiksek diizeyde
uyum saglanmistir. Ayrica analiz siireci 6rnek ¢izimler, tablo ve agiklamalarla desteklenerek bulgularin
gecerligi artirllmaya ¢aligilmistir.

Bulgular

Smif 6gretmeni adaylarimin gesitli degiskenler agisindan bilim insani imajlarini belirlemek
amact ile gerceklestirilen calismada elde edilen bulgular asagida tablolar halinde sunulmustur.
Okuyucunun bulgulari1 daha rahat takip edebilmesi i¢in, verilen 6érneklerde, 6gretmen adaylari numaralar
ile kodlanmustir. Kodlamalarda “O” 6gretmen adayini, sayilar ise siralamayi ifade eder. Ornegin O100-
100 numaral1 6gretmen aday1.

Siif 6gretmeni adaylarinin cinsiyetleri ve bilim insaninin goriiniimiine iliskin imajlar
arasindaki iliski Tablo 2°‘de sunulmustur.
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Tablo 2. Siif 6gretmeni adaylarinin cinsiyetlerine gore bilim insani gdriiniimii imajlar1
Bilim insan1 gériiniimii

Kategorisiz  Sansasyonel Geleneksel  Gelenekselden daha genis  Toplam

Kiz 8 1 62 36 107
Erkek 10 0 32 0 42
Toplam 18 1 94 36 149

Tablo 2 incelendiginde, ¢aligmaya katilan 149 Ogretmen adayinin, 18’inin bilim insaninin
goriintimil ile ilgili ¢iziminin kategorisiz ¢izim olarak degerlendirildigi, bu kategorideki ¢izimlerde
Ogretmen adaylarinin “Cin ali” figiirli ¢izdigi goriilmektedir. Kategorisiz ¢izim olarak degerlendirilen
18 Ogretmen adayinin 8’i kiz, 10’u erkektir. Tablo 2 incelendiginde sansasyonel kategoride
degerlendirilen sadece bir dgretmen aday1 olup, cinsiyeti kizdir. Tablo 2 incelendiginde ¢alismaya
katilan 149 6gretmen adayindan 94’iiniin geleneksel kategoride yer aldig1 ve 62’sinin kiz 32’sinin ise
erkek oldugu goriilmektedir. Tablo 2 incelendiginde, calismaya katilan 6gretmen adaylariin sadece
36’s1 gelenekselden daha genis kategorisinde degerlendirilmis olup, bu kategoride degerlendirilen tiim
cevaplar kiz 6gretmen adaylarina aittir.

Smif 6gretmeni adaylarinin cinsiyetleri ve bilim insaninin ¢alisma alanina iligkin imajlari
arasindaki iligski Tablo 3’te sunulmustur.

Tablo 3. Siif 6gretmeni adaylarinin cinsiyetlerine gore bilim insani ¢aligma alani imajlari
Bilim insani ¢alisma alani

Geleneksel Gelenekselden daha genis Toplam
Kiz 62 36 107
Erkek 32 0 42
Toplam 94 36 149

Tablo 3 incelendiginde, caligmaya katilan 149 dgretmen adayinin, 99’unun bilim insaninin
caligma alam ile ilgili “geleneksel” kategorisinde degerlendirildigi ve bu kategoride yer alan 99
Ogretmen adayinin 75’inin kiz, 24’{iniin ise erkek oldugu goriilmektedir. Tablo 3 incelendiginde, 50 sinif
O0gretmeni adaymin bilim insan1 caligma alam “gelenekselden daha genis kategorisinde”
degerlendirilmis olup bu kategoride yer alan 50 6gretmen adayinin 32’si kiz, 18’1 ise erkektir.

Sinif 6gretmeni adaylarinin cinsiyetleri ve bilim insaninin ¢aligmasina iliskin imajlar1 arasindaki
iligki Tablo 4‘te sunulmustur.

Tablo 4. Siif 6gretmeni adaylarinin cinsiyetlerine gore bilim insaninin ¢alismasina iligkin imajlari

Bilim insani ¢aligmasi

Sansasyonel Geleneksel Gelenekselden daha genis Toplam
Kiz 3 62 36 107
Erkek 2 32 0 42
Toplam 5 94 36 149

Tablo 4 incelendiginde, calismaya katilan 149 6gretmen adayinin, besinin bilim insaninin
caligmasina iliskin imajlarmin “sansasyonel” kategorisinde degerlendirildigi ve bu bes Ogretmen
adayinin ii¢liniin kiz, ikisinin ise erkek oldugu goriilmektedir. Tablo 4 incelendiginde calismaya katilan
149 o6gretmen adayinin, 137°sinin bilim insanmin c¢aligmasina iligkin imajlarinin “geleneksel”
kategorisinde degerlendirildigi ve bu kategoride yer alan 6gretmen adaylarinin, 99’unun kiz, 38’inin ise
erkek oldugu belirlenmistir. Caligmaya katilan 6gretmen adaylarindan sadece 7°si “gelenekselden daha
genis” kategorisinde degerlendirilmis olup, besi kiz, ikisi ise erkek 6gretmen adayidir.

Sinif dgretmeni adaylarmin simif diizeyleri ve bilim insaninin goriiniimiine iligkin imajlar
arasindaki iligki Tablo 5’te sunulmustur.
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Tablo 5. Sinf 6gretmeni adaylarinin sinif diizeylerine gore bilim insani goriiniimii imajlari
Bilim insan1 goriiniimii

Kategorisiz Sansasyonel Geleneksel Gelenekselden daha genis Toplam

Birinci sinif 9 0 23 10 42
Ikinci stmif 6 0 22 8 36
Ugiincii simif 3 0 30 8 41
Dordiincii sinif 0 1 19 10 30
Toplam 18 1 94 36 149

Tablo 5 incelendiginde, caligmaya katilan 149 Ogretmen adaymin 18’inin bilim insaninin
goriintimil ile ilgili ¢iziminin “kategorisiz” ¢izim olarak degerlendirildigi ve bu kategoride yer alan
¢izimlerin, dokuzunun birinci sinif, altisinin ikinei sinif, ii¢liniin {igiincii sinif 6gretmen adayina ait
oldugu goriilmektedir. Tablo 5 incelendiginde 94 6gretmen adaymin bilim insami goériiniimiine ait
¢iziminin “geleneksel” kategorisinde degerlendirildigi ve bu kategoride yer alan 6gretmen adaylarinin
23 liniin birinci smif, 22’sinin ikinci sinif, 30’unun tigiincli smif ve 19’unun dordiincii simif oldugu
belirlenmistir. Calismaya katilan 6gretmen adaylarindan 36’nin ise “gelenekselden daha genis”
kategorisinde yer aldig1 sdylenebilir. Bu kategoride yer alan 6gretmen adaylarindan 10’u birinci sinif,
sekizi ikinci sinif, sekizi tiglincii sinif ve 10’u dordiincii siiftir.

Smif 6gretmeni adaylarinin sinif diizeyleri ve bilim insaninin ¢aligma alanina iliskin imajlari
arasindaki iligki Tablo 6’da sunulmustur.

Tablo 6. Sinif 6gretmeni adaylarinin sinif diizeylerine gore bilim insani ¢alisma alani imajlari

Bilim insani1 ¢alisma alan1

Geleneksel Gelenekselden daha genis Toplam
Birinci simif 23 19 42
Ikinci sinif 29 7 36
Ugiincii smif 27 14 41
Dérdiinci simf 20 10 30
Toplam 99 50 149

Tablo 6 incelendiginde, sinif 6gretmeni adaylarinin 99’unun bilim insan1 ¢caligma alani ile ilgili
“gelencksel” kategorisinde yer aldig1 goriillmektedir. Bu kategoride yer alan 6gretmen adaylarinin 23’0
birinci sinif, 29’u ikinci siif, 27’si ligiincii sinif ve 20°si dordiincii siniftir. Tablo 6 incelendiginde, 50
sinif Ogretmeni adaymin bilim insan1 c¢alisma alani “gelenekselden daha genis” kategorisinde
degerlendirilmistir. Bu kategoride yer alan 50 6gretmen adaymin 19’u birinci smif, yedisi ikinci sinif,
14’1 tgtinet smif ve 10°u dordiincii siniftir.

Sinif 6gretmeni adaylariin siif diizeyleri ve bilim insaninin ¢aligmasina iliskin imajlar
arasindaki iligki Tablo 7°de sunulmustur.

Tablo 7. Smif 6gretmeni adaylarinin sinif diizeylerine gore bilim insaninin ¢aligmasina iligkin imajlari

Bilim insani ¢alismasi

Sansasyonel — Geleneksel Gelenekselden daha genis ~ Toplam

Birinci sinif 1 38 3 42
ikinci smf 0 35 1 36
Ucgiincii smif 2 39 0 41
Dordiincii simif 2 25 3 30
Toplam 5 137 7 149

Tablo 7 incelendiginde, ¢aligmaya katilan 149 Ogretmen adayinin, besinin bilim insaninin
caligmasina iligkin imajlarinin “sansasyonel” kategorisinde degerlendirildigi sdylenebilir. Bu bes
Ogretmen adayinin biri birinci sinif, ikisi ti¢iincii sinif, ikisi ise dordiincii siniftir. Tablo 7 incelendiginde
caligmaya katilan 149 6gretmen adayinin, 137’sinin bilim insaninin ¢aligmasina iliskin imajlarinin
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“geleneksel” kategorisinde degerlendirildigi goriilmektedir. Bu kategoride yer alan &gretmen
adaylarmin, 38’1 birinci sinif, 35’1 ikinci sinif, 39’u ii¢lincii sinif ve 25’1 dordiincii siniftir. Calismaya
katilan 6gretmen adaylarindan sadece yedisi “gelenekselden daha genis” kategorisinde degerlendirilmis
olup, ii¢ii birinci smif, biri ikinci sinif, ti¢li dérdiincii sinif 6gretmen adayidir.

Sinif 6gretmeni adaylarinin bilimsel yayin takip etme ve bilim insaninin goriiniimiine iligkin
imajlar1 arasindaki iligski Tablo 8’de sunulmustur.

Tablo 8. Sinif 6gretmeni adaylarinin bilimsel yayin takip etmelerine gore bilim insan1 goriiniimii imajlari

Bilim insan1 goriiniimi

. Gelenekselden
Kategorisiz ~ Sansasyonel  Geleneksel daha genis Toplam
Bilimsel Evet 3 0 17 4 24
yaym Hayir 15 1 77 32 125
takip
etme Toplam 18 1 94 36 149

Tablo 8 incelendiginde, 18 oOgretmen adaymin ‘“kategorisiz” olarak degerlendirildigi
goriilmektedir. Bu 6gretmen adaylarindan iicii bilimsel bir yayin takip ederken 15’1 takip etmemektedir.
Sansasyonel kategoride yer alan bir 6gretmen aday1 olup, bilimsel yayin takip etmemektedir. Tablo
8incelendiginde 94 6gretmen aday1 “geleneksel” kategoride olup, 17’si bilimsel yayin takip ederken,
77’si bilimsel yayin takip etmemektedir. Calismaya katilan 6gretmen adaylarindan 36’s1 “gelenekselden
daha genis” kategorisinde yer almaktadir. Bu 6gretmen adaylarindan dordii bilimsel yayin takip ederken
32’si bilimsel yayin takip etmemektedir.

Sinif 6gretmeni adaylarinin bilimsel yayin takip etme ve bilim insaninin ¢alisma alanina iligkin
imajlart arasindaki iligski Tablo 9°da sunulmustur.

Tablo 9. Simif 6gretmeni adaylarinin bilimsel yayin takip etmelerine gore bilim insan1 ¢aligma alani imajlari

Bilim insani ¢aligma alani
Geleneksel  Gelenekselden daha genis  Toplam

. : Evet 17 7 24
Bilimsel yayin takip etme

Hayir 82 43 125

Toplam 99 50 149

Tablo 9 incelendiginde, sinif 6gretmeni adaylarimin 99’unun bilim insan1 ¢alisma alani ile ilgili
“geleneksel” kategorisinde degerlendirildigi goriilmektedir. Bu kategoride yer alan O6gretmen
adaylarinin 17’si bilimsel bir yayin takip ederken, 82’si bilimsel bir yayin takip etmemektedir. Tablo 9
incelendiginde, 50 simif 6gretmeni adaymnmn bilim insan1 ¢alisma alam1 “gelenekselden daha genis”
kategorisinde degerlendirilmistir. Bu kategoride yer alan 50 6gretmen adayinin yedisi bilimsel bir yaym
takip ederken 43’1 bilimsel bir yayin takip etmemektedir.

Siif dgretmeni adaylarinin bilimsel yayin takip etme ve bilim insanimin ¢aligmasina iligkin
imajlar1 arasindaki iligski Tablo 10’da sunulmustur.

Tablo 10. Sinif 6gretmeni adaylarinin bilimsel yayin takip etmelerine gore bilim insaninin ¢aligmasina iliskin
imajlar1

Bilim insani ¢alismasi

Sansasyonel Geleneksel Gelenekselden daha genis  Toplam

Bilimsel Evet 0 24 0 24
yayn takip Hayir 5 113 7 125
etme Toplam 5 137 7 149

Tablo 10 incelendiginde, calismaya katilan 149 6gretmen adayinin, besinin bilim insaninin
caligmasina iligkin imajlarinin “sansasyonel” kategorisinde degerlendirildigi goriilmektedir. Bu bes
ogretmen adayinin besi de bilimsel yay takip etmemektedir. Tablo 10 incelendiginde ¢aligmaya katilan
149 ogretmen adayinin, 137’sinin bilim insaninin calismasina iliskin imajlarinin “geleneksel”
kategorisinde degerlendirildigi goriilmektedir. Bu kategoride yer alan Ogretmen adaylarinin, 24’
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bilimsel yayin takip ederken, 113’ bilimsel yaymn takip etmemektedir. Caligmaya katilan 6gretmen
adaylarindan sadece yedisi “gelenckselden daha genis” kategorisinde degerlendirilmis olup, yedi
Ogretmen aday1 da bilimsel yayin takip etmemektedir.

Siif 6gretmeni adaylarmin bilim insam ile tanigma ve bilim insanimin goriiniimiine iligkin
imajlar1 arasindaki iligski Tablo 11°de sunulmustur.

Tablo 11. Sinif 6gretmeni adaylarinin bilim insani ile tanisma durumlarina gore bilim insani goriiniimii imajlar
Bilim insan1 goriiniimii

Kategorisiz Sansasyonel Geleneksel Gelenekselfien Toplam
daha genis
Bilim Evet 2 0 9 8 19
insantile g, 16 | 85 28 130
tanigsma
Toplam 18 1 94 36 149

Tablo 11 incelendiginde, 18 O&gretmen adaymim “kategorisiz” olarak degerlendirildigi
goriilmektedir. Bu 6gretmen adaylarindan 16’s1 daha 6nce bir bilim insani ile tamismadigini ifade
ederken, sadece ikisi daha once bir bilim insani ile tanisti§ini ifade etmistir. Tablo 11 incelendiginde,
“geleneksel” kategoride degerlendirilen 6gretmen adaylarindan dokuzu daha once bir bilim insani ile
tanistigin1 85°1 ise daha dnce bir bilim insani ile tanigmadigini dile getirmistir. Tablo 11 incelendiginde
“gelenekselden daha genis” kategorisinde yer alan sekiz 6gretmen aday1 daha once bir bilim insani ile
tanistigini ifade ederken, 28 dgretmen aday1 daha 6nce bir bilim insani ile tanismadigini ifade etmistir.

Sinif 6gretmeni adaylarinin bilim insani ile tanigma durumlarina gore bilim insaninin ¢alisma
alanina iliskin imajlar arasindaki iliski Tablo 12‘de sunulmustur.

Tablo 12. Sinif 6gretmeni adaylarinin bilim insani ile tanisma durumlarina gore bilim insan1 ¢aligma alani imajlart

Bilim insani1 ¢aligma alani

Geleneksel  Gelenekselden daha genis  Toplam

Evet 11 8 19
Bilim insani ile tanisma ~ Hayir 88 42 130
Toplam 99 50 149

Tablo 12 incelendiginde, “geleneksel” kategoride degerlendirilen 99 &gretmen adaymnm 11°1
daha 6nce bir bilim insani ile tanistigini, 88’1 ise tanigmadigimi ifade etmistir. Benzer sekilde
“gelenekselden daha genis” kategorisinde yer alan 50 6gretmen adayinin sekizi daha 6nce bir bilim
insani ile tanigtigini ifade ederken 42’si tanigmadigini ifade etmistir.

Siif 6gretmeni adaylarinin bilim insani ile tanisma durumlarina gore bilim insaninin
caligmasina iliskin imajlar1 arasindaki iligki Tablo 13’te sunulmustur.

Tablo 13. Sinif 6gretmeni adaylarinin bilim insani ile tanigsma durumlarina gore bilim insaninin ¢alismasina iligkin
imajlari

Bilim insani ¢alismasi

Sansasyonel Geleneksel —Gelenekselden daha genis  Toplam

Bilim Evet 0 17 2 19
insani ile Hayir 5 120 5 130
tanigma

Toplam 5 137 7 149

Tablo 13 incelendiginde, calismaya katilan 149 ¢gretmen adayinin, besinin bilim insaninin
caligmasina iligskin imajlarinin “sansasyonel” kategorisinde degerlendirildigi goriilmektedir. Bu bes
O0gretmen adayinin besi de daha once bir bilim insani ile tanigmadigini ifade etmistir. Tablo 13
incelendiginde caligmaya katilan 149 6gretmen adayinin, 137’sinin bilim insaninin ¢aligmasina iligkin
imajlarmin “geleneksel” kategorisinde degerlendirildigi goriilmektedir. Bu kategoride yer alan
O0gretmen adaylarinin, sadece 17’si daha once bir bilim insani ile tamigmis, 120°si tanismamustir.
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Caligmaya katilan 0gretmen adaylarindan sadece yedisi “gelenekselden daha genis” kategorisinde
degerlendirilmis olup, yedi 6gretmen adayinin ikisi daha once bir bilim insan ile tanigtigini ifade
ederken besi daha dnce bir bilim insani ile tanigmadigini ifade etmistir.

Sinif 6gretmeni adaylarinin ailede bilim insani olma ve bilim insaninin goriiniimiine iligkin
imajlar1 arasindaki iligski Tablo 14’te sunulmustur.

Tablo 14. Sinif 6gretmeni adaylarinin ailede bilim insani olma durumlaria gére bilim insani goriiniimii imajlar1

Bilim insan1 goriiniimi

Kategorisiz  Sansasyonel Geleneksel Gelenekselden Toplam
daha genis
Ailede Evet 0 0 4 2 6
bilim
insant Hayir 18 1 90 34 143
olma
durumu Toplam 18 1 94 36 149

Tablo 14 incelendiginde, ¢alismaya katilan 149 6gretmen adayindan sadece altisinin ailesinde
bir bilim insan1 yer almaktadir. Ailesinde bilim insani olan 6gretmen adaylarindan ikisinin bilim insan
gorintimii ile 1ilgili imaji “gelenekselden daha genis” kategorisinde degerlendirilirken, dordii
“geleneksel” kategorisinde degerlendirilmistir. Calismaya katilan 143 6gretmen adayinin ailesinde bir
bilim insan1 yoktur. Bu kategoride yer alan 6gretmen adaylarmin 18’1 “kategorisiz”, biri “sansasyonel”,
94’1 “geleneksel” ve 36°s1 “gelenekselden daha genis” kategorisinde yer almistir.

Sinif 6gretmeni adaylarinin ailesinde bilim insani1 olma durumuna gore bilim insaninin ¢aligsma
alanina iliskin imajlar arasindaki iligski Tablo 15°te sunulmustur.

Tablo 15. Sinif 6gretmeni adaylarinin ailesinde bilim insani olma durumuna gore bilim insani ¢alisma alani
imajlart

Bilim insan1 ¢alisma alan1

Geleneksel Geleneksel@en daha Toplam
genis
) o Evet 4 2 6
Ailede bilim insan1 olma Hayir 95 48 143
durumu
Toplam 99 50 149

Tablo 15 incelendiginde, ailesinde bilim insani bulunan alt1 6gretmen adaynin dordii bilim
insaninin calisma alani ile “geleneksel” kategoride degerlendirilirken, ikisi “gelenekselden daha genis”
kategorisinde yer almigtir. Caligmaya katilan 143 6gretmen adayimin ise ailesinde bir bilim insan1 yoktur.
Ailesinde bilim insan1 olmayan 6gretmen adaylarindan 95’1 “geleneksel”, 48’1 “gelenekselden daha
genis” kategorisinde yer almaktadir.

Smif ogretmeni adaylarinin ailesinde bilim insani olma durumuna gore bilim insaninin
caligmasina iligkin imajlar1 arasindaki iligki Tablo 16’da sunulmustur.

Tablo 16. Smif 6gretmeni adaylarinin ailesinde bilim insani olma durumuna gore bilim insaninin ¢alismasina
iliskin imajlar1

Bilim insani1 galismasi
Gelenekselden daha

Sansasyonel  Geleneksel ) Toplam
genis
Ailede bilim ~ Evet 0 6 0 6
insani olma  Hayir 5 131 7 143
durumu Toplam 5 137 7 149

Tablo 16 incelendiginde, ailesinde bilim insan1 olan alti 6gretmen adayinin, bilim insaninin
caligmasina iliskin imajinin “geleneksel” kategoride yer aldig1 goriilmektedir. Ailesinde bilim insan1 yer
almayan 6gretmen adaylarinin ise bilim insaninin ¢aligmasina iligkin, besinin “sansasyonel”, 131’inin
“geleneksel” ve yedisinin “gelenekselden daha genis” kategorisinde yer aldig1 goriillmektedir.

Ogretmen adaylarmin ¢izimlerine 6rnekler asagida sunulmustur.
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033: (Kiz-1.sinif-bilimsel
yaywn takip ediyor-ailesinde
bilim insant yok-daha énce
bir  bilim  insam  ile
karsilagmamas)

Yukaridaki ¢izim birinci sinifa devam eden kiz 6gretmen adayina aittir. Ogretmen aday1 bilimsel
yayin takip etmektedir. Ogretmen adayinin ailesinde bir bilim insan1 yoktur ve daha 6nce de bir bilim
insan1 ile tamgmamustir. Ogretmen adayma ait ¢izim ve agiklamalar incelendiginde, bilim insaninin
goriiniimil, ¢caligma alan1 ve ¢aligmasi ile ilgili “geleneksel” kategoride degerlendirilmistir. Cizimden de
anlagilacagi gibi 6gretmen aday1 erkek, kel, gozliiklii, beyaz ve onliikk giyen bir bilim insan1 ¢izmistir.
Ayni zamanda masas1 {izerinde de geleneksel deney malzemelerinin yer aldigi sdylenebilir. Ogretmen
aday1 aciklamasinda laboratuvarda yani kapali bir alanda bilim insaninin ¢alisma yaptigini ifade etmistir.

Ogretmen aday1 bilim insaninin ¢alismasina ait detayli bilgi vermemistir.

0:107  (Kiz-3.sumf-bilimsel
bir yayin takip etmiyor-
daha once bir bilim insan
ile tamismamis- ailede bir
bilim insani yok.)

Yukarida yer alan ¢izim ii¢iincii stnifa devam eden kiz gretmen adayina aittir. Ogretmen adayi
bilimsel yayn takip etmemektedir. Daha 6nce bir bilim insani ile tanismamis ve ailesinde de bir bilim
insan1 yoktur. Ogretmen adayma ait ¢izim, bilim insaninin gériiniimii ve c¢aligma alam agisindan
“geleneksel”, bilim insanmin c¢aligmasi agisindan ise “sansasyonel” kategoride degerlendirilmistir.
Bilim insanimin goriiniimiinde onliik, dagimik sag¢ gibi geleneksel unsurlarin yer aldigi goriilmektedir.
Bilim insan1 kapali alanda ¢alismaktadir. Bilim insaninin ¢alismasi incelendiginde ise, 6gretmen adayi,

yapay ortamda insan iiretme seklinde bir ifade de bulunmustur.
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Jana Tanat Gizumn Yapimax I¢

0:140 (Kiz-4.sinif-
bilimsel  yayin  takip
etmiyor-daha énce bilim
insant ile tamismamis-
ailesinde bilim insani

yok)

Yukarida yer alan ¢izim dérdiincii smifa devam eden kiz 6gretmen adayina aittir. Ogretmen
aday1 bilimsel yayin takip etmemektedir. Daha dnce bir bilim insani ile tanigmamis ve ailesinde de bir
bilim insan1 yoktur. Ogretmen adayina ait ¢izim, bilim insanmin gériiniimii ve ¢alisma alan1 agisindan
“geleneksel”, bilim insaninin ¢aligmasi agisindan ise “sansasyonel” kategoride degerlendirilmistir.
Bilim insanmin goériiniimiinde onliik, daginik sa¢ gibi geleneksel unsurlarin yer aldig1 goriilmektedir.
Bilim insan1 kapali1 alanda galigmaktadir. Bilim insaninin ¢aligmasi incelendiginde ise, 6gretmen adayz,
laboratuvar ortaminda 6liimstizliik iksiri iizerinde ¢aligmaktadir.

026: (Kiz-1.sinif-
Yo boral W Wl pilimsel yayin  takip

A ¢ AN ¥ 3 Meraclanarate calsssles | ediyor-daha once
- bilim insani ile

tanismis-ailede bilim
insani var)

Yukarida yer alan ¢izim birinci sinifa devam eden kiz gretmen adayina aittir. Ogretmen aday1
bilimsel yayin takip etmekte, daha 6nce bilim insani ile tanigsmig ve ailesinde bir bilim insan1 vardir.
Ogretmen adayia ait ¢izim ve agiklama incelendiginde, bilim insaninmn gériiniimii ve calisma alan
acisindan “gelenekselden daha genis” kategoride, bilim insan1 ¢aligmasi agisindan degerlendirildiginde
ise “geleneksel” kategorisinde yer almaktadir.

Tartisma, Sonuc ve Oneriler

Bu ¢aligmada siif 6gretmeni adaylarinin bilim insan1 imajlar1 belirlenmis; ek olarak bu imajlar,
cinsiyet, sinif diizeyi, bilimsel yayn takip etme durumu, daha dnce bir bilim insani ile tanigma ve ailede
bilim insan1 olma gibi degiskenler agisindan degerlendirilmistir. Ogretmen adaylarmin bilim insan
imajlar1, goriiniim, ¢calisma alan1 ve ¢aligma konusu olmak iizere {li¢ temel boyutta ele alinmigtir.

Arastirma bulgularina gore, sinif 6gretmeni adaylariin bilim insaninin goriiniimiine iliskin
imajlarmin biiyiik oranda geleneksel 6zellikler tagidigi sdylenebilir. Bu kategoriye giren imajlar; erkek,
gozIukll, laboratuvar 6nliigli giymis, yash ve yalniz calisan bilim insanmi temsillerini igermektedir.
Cinsiyet baglaminda incelendiginde, bu geleneksel imajlarin daha ¢ok kadin Ogretmen adaylari
tarafindan ¢izildigi belirlenmistir. Bu bulgu, Ocal (2007), Barman vd. (1997), Finson (2003), Muslu ve
Akgiil (2006), Sahin (2009), Yvonne (2002), Budak (2023), Bilir vd (2021) ve Kili¢ (2010) gibi 6nceki
caligmalarla ortlismektedir. Bu arastirmalarda da 0&grencilerin geleneksel kaliplarin  Gtesine
gecemedikleri ortaya konmustur. Benzer sekilde, Karabulut vd., (2023), 6grencilerin bilim insanlarimni
cogunlukla erkek, yasli ve laboratuvarda calisan bireyler olarak hayal ettiklerini bildirmistir. Reinisch,
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Krell, ve Kriiger, (2022), 6gretmen adaylarinin bilim insanlarin1 genellikle gozliik takan, laboratuvar
onliigii giymis erkek bireyler olarak betimlediklerini belirtmistir. Camc1 Erdogan (2018) da iistiin
yetenekli 6grencilerin dahi geleneksel imajlardan uzaklagamadigini vurgulamistir. Milford ve Tippett’in
(2013) caligmasi ise dgretmen adaylariin bilimsel deneyim diizeylerinin, gelistirdikleri bilim insani
imajlan iizerinde etkili oldugunu gostermektedir. Bilimsel deneyimi yliksek olan adaylar, daha az
stereotipik ve daha cesitli imajlar ortaya koymaktadir. Meyer, Guenther, ve Joubert, (2019) Afrika
baglaminda gerceklestirdigi arastirma da farkli fakiiltelerden {iniversite 6grencilerinin biiyiik olclide
benzer bicimde erkek ve laboratuvarda galisan bilim insani imajlarn ¢izdigini gdstermektedir. Bu
bulgular, bilim insan1 imajlarinin kiiltiirel baglamdan bagimsiz olarak evrensel diizeyde benzer bicimde
siirdiigiinii gostermektedir.

Yalnizca kiz 6gretmen adaylarmin “gelenekselden daha genis” imaj kategorisinde yer aldigi
goriilmektedir. Bu kategori, bilimin kadmnlar ya da topluluklar tarafindan yapilabilecegi anlayisim
icermektedir. Erkek 6gretmen adaylarinin bu kategoride yer almamasi, erkek adaylar arasinda bilimin
bireysel ve erkek egemen bir faaliyet olarak algilandigina isaret ediyor olabilir. Goktepeliler, Benli
Ozdemir ve Kurt (2025) bulgulari da benzer bir egilimi ortaya koymakta; 6gretmen adaylarmin bilim
insanlarini sanatcilardan daha “ciddi” ve erkek figiiriine yakin temsillerle algiladiklar1 saptanmaistir. Bu
sonug, disiplinler arasi ve toplumsal cinsiyet temsillerine yonelik bilinglendirici programlarin
gerekliligini ortaya koymaktadir. Sinif diizeyi acisindan bakildiginda, “geleneksel” imajlar her simif
diizeyinde benzer oranlarda dagilim gostermektedir; 6zellikle ii¢iincii sinif diizeyinde bu imaja sahip
adaylarin sayis1 biraz daha fazladir. “Gelenekselden daha genis” kategori ise siniflar arasinda belirgin
bir farklilik gostermemektedir.

Bilimsel yaym takip etme, bilim insam ile tamigma ve ailede bilim insan1 olma gibi
degiskenlerin, 6gretmen adaylarin bilim insaninin goriiniimiine iliskin imajlar1 {izerinde anlamli bir
etkisinin bulunmadig1 goériilmiistiir. Bu bulgu, Kara ve Akarsu’nun (2015) galismasiyla paralel bigimde,
bireylerin bilim insan1 imajlarinin daha ¢ok Kkiiltlirel temsillere dayandigini diislindiirmektedir.
Emvalotis ve Koutsianou’nun (2018) Yunanistan’da gerceklestirdikleri arastirmada da benzer bi¢cimde,
Ogrencilerin bilim insan1 algilarinda sinirli degisimler gézlemlense de geleneksel kaliplarin hala baskin
oldugu ifade edilmistir. Bu durum, 6gretmen adaylarinin geleneksel bilim insan1 imajina yonelmelerinin
sadece yas ya da sinif diizeyinden kaynaklanmadigini; ayn1 zamanda toplumsal kiiltiir ve egitim sistemi
gibi daha derin yapisal etkenlerin de bu imajlarin olusumunda rol oynadigini géstermektedir.

Bilim insaninin ¢aligma alanina iliskin gizimlerde de 6gretmen adaylarinin bilyiik gogunlugunun
“geleneksel” ya da “gelenekselden daha genis” kategorilere yoneldigi goriilmektedir. Bu kategorideki
imajlar, kapali alan, laboratuvar, deney malzemeleri, cam tiipler, kitapliklar ve benzeri nesnelerle
sinirlidir. Bu durum, Chambers (1983), Korkmaz ve Kavak (2010), Kibar Kavak (2008) ve Gormally
ve Inghram (2021) gibi calismalarla uyumludur. Ozkan vd., (2017) iiniversite grencilerinin bilim insani
imgelerinde kapali laboratuvar ortamlarinin 6ne ¢iktigini1 ortaya koymustur. Bu geleneksel algilar,
ozellikle erken yasta sekillendigi i¢in, bu yaslardaki 6grencilerle yapilan c¢alismalarda da benzer
bulgulara rastlanmaktadir (Turgut, Oztiirk ve Es, 2017; Budak, 2023). Crump (2024), Avustralya'daki
bir iiniversitenin fen fakiiltesinde 6grenim goren 208 lisans 6grencisi ile yapmis oldugu ¢alismada da,
cizimlerde genellikle laboratuvar onliigii, gozliik, kimyasal deneyler ve yalniz calisma 6zelliklerin 6n
plana ¢iktig1, calismaya katilan 6grencilerin yalnizca dortte birinin kendi uzmanlik alani ile uyumlu
bilim insani ¢izimi yaptifi, kadin Ogrencilerin %42'sinin kadin bilim insanlarn c¢izerken, erkek
Ogrencilerin tamaminin erkek bilim insanlari ¢izdigi belirlenmistir. Benzer bicimde, Christidou, Bonoti,
ve Kontopoulou (2016)’nin Amerika ve Yunanistan’daki ¢ocuklarla gergeklestirdigi karsilagtirmali
arastirma, bilim insanlarimin cinsiyetg¢i ve laboratuvar merkezli temsillerle resmedildigini géstermistir.
Calismamizda da benzer bigimde 6gretmen adaylarinin ¢ogunun bilim insanini laboratuvarda calisan
erkek bireyler olarak betimledigi belirlenmistir. Bu durum, kiiltiirler arast benzer temsillerin
bulundugunu ve egitsel miidahalelerin gerekliligini vurgulamaktadir.

Bu baglamda, oOgretmen adaylarmin bilimsel c¢alisma alanlarmin ¢esitliligine iligkin
farkindaliklarinin simirli oldugu soylenebilir. Medyada yer alan tekdiize ve geleneksel temsillerin bu
alginmn olugsumunda etkili oldugu disiinilmektedir (Bakker ve Telli, 2023). Avraamidou (2013),
cocuklarm zihninde sekillenen “¢ilgin bilim insan1” stereotipinin 6zellikle popiiler kiiltiir araciligiyla
beslendigini ve bu figiirlerin toplumdan izole, sira dis1 ve abartili bigimlerde sunuldugunu ifade etmistir.
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Bu bulgu, ¢alismamizda yalnizca birka¢ 6gretmen adaymin yer aldig1 “sansasyonel” kategori i¢in de
aciklayici niteliktedir. S6z konusu adaylar, bilim insanini tehlikeli, tuhaf ya da olagan dig1 bir figiir
olarak temsil etmislerdir. Bu da popiiler kiiltiirliin yalnizca ¢ocuklart degil, 6gretmen adaylarin1 da
etkiledigini gostermektedir.

Bilim insaninin calistigi konulara iligkin bulgular da benzer bigimde agirlikli olarak
“geleneksel” kategoride yogunlagmaktadir. “Gelenekselden daha genis” ve “sansasyonel” kategorilerde
yer alan temsil sayist oldukca sinirlidir. Bu baglamda, 6gretmen adaylarinin bilim insani ¢aligmalar1
hakkinda sahip olduklar1 algilarin da stereotypik oldugu anlasilmaktadir. Ozellikle dérdiincii simf
diizeyinde geleneksel kategorideki temsil sayisinin azaldigi, diger siniflarda ise birbirine yakin degerler
gozlemlendigi belirlenmistir. Bu alanda da bilimsel yayin takip etme, bir bilim insani ile tanisma ya da
ailede bilim insan1 olma gibi degiskenlerin imajlar iizerinde anlamli bir etkisinin olmadig1 goriilmiistir.
Bu durum, Giiler ve Akman’m (2006) okul oncesi ¢ocuklarla gerceklestirdigi calismada da benzer
bigimde gozlemlenmis; ¢ocuklarin bilim insanini iksir, deney ve karisim gibi ifadelerle tanimladiklar
gorilmiigtiir.

Alan yazin genel olarak bireylerin bilim insani imajlarinin erken yaslarda sekillenmeye
bagladigimi ortaya koymaktadir (Budak, 2023; Turgut vd., 2017). Bu durum gz Oniinde
bulunduruldugunda, o6zellikle erken c¢ocukluk ve ilkokul doénemlerinde goérev alacak sinif
Ogretmenlerinin bilim insant kavrami konusunda donanimli bigimde yetistirilmesi biiylik 6nem arz
etmektedir. Sagsmaz Oren (2023), senaryoya dayali 6grenme etkinliklerinin dgrencilerin bilim insan
algilarin1 olumlu yonde doniistiirebildigini ve daha cesitli temsillere olanak tanidigini ortaya koymustur.
Benzer sekilde, Leblebicioglu, Cetin, Eroglu Dogan, metin Peten ve Capkinoglu (2020), bilim
kamplarina katilan ortaokul 6grencilerinin bilim insan1 imgelerinde daha sosyal, ¢esitli ve gercekci
temsillere yer verdiklerini rapor etmistir. Bu sonuglar, 6gretmen yetistirme programlarinda deneyimsel
ve katilime1 6grenme ortamlarinin artirilmasinin, geleneksel kaliplarin kirilmasinda etkili olabilecegini
gostermektedir. Bu dogrultuda, 6gretmen yetistirme programlarinda; farkli bilim alanlarinda (arkeoloji,
cevre bilimleri, astrobiyoloji gibi) calisan kadin ve erkek bilim insanlarinin temsillerine yer veren
etkinliklerin sayist artirilmalidir. Ayrica, Ogretmen adaylarmin bilimsel diisiinme becerilerini
gelistirmeye yonelik “bilimin dogasi” odakli modiillere daha fazla yer verilmesi 6nerilmektedir. Milli
Egitim Bakanlig1 tarafindan tanimlanan 6gretmen yeterlikleri gercevesinde, dgretmen adaylarinin
bilimsel okuryazarlik ve bilimsel kimlik gelistirme yeterliklerinin agik bir sekilde vurgulanmasi
gerekmektedir. Bu kapsamda, 6gretmen adaylarinin bilim insanlartyla etkilesim kurabilecekleri saha
gezileri, mentorluk programlari ve bilim atdlyeleri gibi uygulamali etkinlikler tesvik edilmelidir.
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