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Abstract

The current study examines the effects of interactive book reading (IBR) intervention on
second-grade primary school students’ images of scientists. In line with this aim, the study
primarily centered on the scientists’ appearance, workplace, and gender. The IBR inter-
vention was conducted through the teacher’s read-aloud of a children’s book about scien-
tists and how they work and subsequent discussions with the students about the book. The
Draw-A-Scientist-Test (DAST) was employed to determine the students’ images of scien-
tists before and after the intervention. Further, semi-structured interviews were performed
with the students following each implementation of the DAST in order to enhance the com-
prehensibility of data (drawings) collected via DAST. As for the data analysis, the DAST-
Checklist (DAST-C) was utilized to analyze the students’ drawings. While the participants’
drawings were encoded with DAST-C, the interview data of the same participants were
used to clarify the unclear and uncertain items. The results revealed that the students had
more stereotypical images of scientists before and moderately altered these images after
the intervention. A transition from traditional to non-traditional was discovered regarding
the students’ images of the scientists’ appearance and workplace. However, a minor dif-
ference was observed in the students’ images of the scientists’ gender, as a majority of the
students portrayed the scientist as a man in the pre- and post-IBR intervention. By discuss-
ing the results of this research based on the relevant literature, some suggestions have been
made for using children’s literature in teaching scientists’ characteristics to students.

1 Introduction

Research suggests that science education should start in the early years of schooling (Eshach
& Fried, 2005). In this respect, at the initial stages of education, fostering an interest in sci-
ence and an understanding of scientific concepts is crucial for building a strong foundation
for lifelong learning. Children’s literature offers a unique opportunity to introduce scientific
concepts within the context of stories that are engaging and meaningful in the early years.
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The trade books, with their rich narratives and captivating illustrations, make scientific sub-
jects more relatable, enjoyable, and easier for young readers (Palincsar & Magnusson, 2001;
Zeece, 1999). The narratives in these books can simplify complex ideas, provide real-world
connections, and promote curiosity in a manner that traditional science texts may not (Mor-
row, 1996). Moreover, children’s literature can address diverse learning styles, thereby ensur-
ing engagement with students who might struggle with more conventional methods of sci-
ence instruction (Fang, 2010). By immersing students in stories that incorporate scientific
themes, educators can create a more holistic and integrated learning experience promoting
both literacy and scientific understanding (Saul & Dieckman, 2005).

Children’s books also serve as an effective tool to understand and broaden children’s
perceptions of scientists. Trade books with straightforward explanations about science and
scientists can be used to illustrate how scientists carry out their research or to provide visu-
als of scientific activities that may not be easily accessible to children (Ford, 2006). Trade
books are not only accessible and engaging for young readers but also provide opportuni-
ties for them to see scientists who look like them, who come from various backgrounds,
and who engage in a variety of scientific work (Ford, 2005; Rawson & McCool, 2014). The
stories in these books can play a crucial role in reshaping children’s views by highlighting
the human aspects of scientific inquiry and showing that science is a dynamic and inclusive
field. Using trade books other than textbooks in science classes is an intriguing and con-
venient approach to teaching science concepts to primary school children (Banilower et al.,
2013; Daisey, 1994). Teachers find science instruction for young children challenging for a
variety of reasons. However, using children’s books to teach science concepts is considered
a viable solution because teachers are already familiar with this educational tool (Sackes
et al., 2009). Farland (2006) also revealed that the trade books about scientists broadened
students’ perceptions of scientists’ appearance and activity.

While it is promising that children’s literature is increasingly effective in teaching sci-
ence content (scientific vocabulary, concepts, and discourse), concerns about which types
of science trade books are best suited for science instruction are emerging. Incorporating
trade books into young children’s science education offers certain benefits but also presents
challenges (Brunner & Abd-El-Khalik, 2020). Upon examining the trade books designed
for elementary and middle school students, some researchers expressed concerns about
how they frequently either neglect science content entirely or address it simplistically (Ford,
2006; Kelly, 2018; Schroeder et al., 2009). Kelly (2018) performed a content analysis of 28
books among Outstanding Science Trade Books designated by the National Association for
Research in Science Teaching (NARST) in 2016. She revealed that the contents of the books
do not represent scientific disciplines or the image of the scientist at the anticipated level,
and the majority of scientist depictions in the books were male and white. She also pointed
out that meticulously selected books can be beneficial in teaching children science content,
such as how scientists work and who can become scientists. Brunner and Abd-El-Khalick
(2020) also discussed how trade books can be a tremendous source for teaching science when
meticulously selected and used. Similarly, Avsar Erumit and Akerson (2022) advocated that
properly designed children’s science trade books can effectively support science teaching.

This study aims to explore how a trade science book, which is a realistic fiction children’s
book featuring representations of explicit descriptions of science and scientists, shapes ele-
mentary school students’ images of scientists. By examining students’ responses to these
narratives, educators and researchers can gain valuable insights into how young learners
conceptualize science and its practitioners. Understanding these perceptions is essential for
designing educational interventions that encourage children to view themselves as potential
scientists, thereby promoting diversity and inclusion within the field of science.
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2 Children’s Images of Scientists

Comprehending how children perceive scientists and their work is critical in cultivating
future generations’ interest in science and their potential to pursue careers in scientific
endeavors. Mead and Métraux carried out one of the first attempts in 1957. Subsequently,
other researchers followed their lead to uncover or enhance children’s perceptions of scien-
tists. Chambers (1983) established the foundation for studies and conducted a study with
children aged five to eleven to determine at what age they first develop distinct images of a
scientist. He employed a tool known as the Draw a Scientist Test (DAST). Many research-
ers have utilized the instrument in the following years to reveal children’s perceptions of
scientists regarding appearance, gender, and workplace.

Since Chambers’ study (1983), the perception of scientists, particularly through chil-
dren’s eyes, has been a topic of interest. Numerous studies have since explored how chil-
dren from different countries view and depict scientists. For example, Newton and Newton
(1998) studied the views of English and Welsh primary children on scientists using the
DAST. According to the findings, children had a gender-biased stereotype and an unreal-
istic perception of the nature of scientists’ work. They tended to portray the scientist as a
middle-aged male, bearded and in a laboratory coat, and the scientists’ workplace was still
primarily indoors. Fung (2002) administered the DAST to Hong Kong Chinese primary
and secondary school students to explore their images of scientists. He found that both
groups of children from Eastern and Western cultures held similar stereotypic images of
scientists. Children also demonstrated general trends, with an increasing number of stereo-
typical features appearing in their drawings as they grew older, as well as a dominant per-
ception of scientists as male figures. In another study, Christidou et al. (2016) investigated
American and Greek primary pupils’ visual images of scientists with two instruments,
DAST and a picture selection task. The results revealed that Greek and American pupils
embraced certain elements of the stereotypical image of scientists and their work, consist-
ent with Chambers’ (1983) findings. In addition, the overall stereotypical images of par-
ticipants did not differ based on their ethnic groups. More recently, Bozzato et al. (2021)
examined Italian primary school students’ images of scientists and their work, considering
their gender and grade levels. The children primarily depicted scientists as male, solitary,
and working indoors. Besides, these children were inclined to depict scientists aligned with
their own biological sex, and younger children drew less stereotypical images of scientists
compared to older ones. These studies, conducted over decades, have yielded consistent
results over time. Stereotypes often illustrate scientists as male, wearing white lab coats,
middle-aged or elderly, and working indoors (Barman, 1999; Ferreira & Valente, 2024;
Finson, 2002; Losh, 2010). Researchers are concerned that these narrow views can limit
children’s understanding of the diversity and accessibility of scientific careers, potentially
discouraging them from exploring science as a viable and exciting career path (Christidou
et al., 2023; Miller et al., 2018a, 2018b).

While many studies have revealed that children hold stereotypical images of scientists,
an increasing number of intervention studies have aimed to present realistic images of sci-
entists and change students’ stereotypical perceptions. Science camps, scientist-student
interactions, book readings, and science fairs are some of the approaches used to broaden
children’s images of scientists and scientific work (Finson et al., 1995; Leblebicioglu et al.,
2021; Sharkawy, 2012; Woods-Townsend et al., 2015). In these interventions, researchers
aimed to help children develop a more inclusive understanding of science and scientists
who are human elements of science. For instance, Farland-Smith (2009a) engaged middle
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school students in laboratory and field exercises for a few days, providing them with direct
interaction with five scientists. Findings unveiled that the majority of students developed
a deeper appreciation for science. Furthermore, the student-scientist interaction not only
enhanced students’ interest in science but also enlarged their perspective on science as a
human endeavor. On the other hand, Leblebicioglu et al. (2021) designed a one-week sci-
ence camp with 12- and 13-year-old students to monitor the change in the image of scien-
tists among students. Students worked with non-stereotypical scientists during the camps,
both in formal settings where the scientists guided their inquiries into nature and infor-
mally during other interactions. Researchers discussed that the camps successfully reduced
the stereotypical image of scientists as male and demonstrated that scientists could work in
natural environments. As previously discussed, using children’s books is an alternative to
improving children’s understanding of science and scientists. Research has demonstrated
that reading children’s books significantly enhances elementary students’ motivation, com-
prehension of more complex scientific concepts, and achievement in science (Kletzien &
Dreher, 2004). Books encompassing clear explanations about science and scientists can be
employed to describe how scientists conduct their research or to provide visuals regarding
scientific activities (Ford, 2006). Therefore, our study seeks to contribute to the existing lit-
erature by exploring how the interactive reading of a trade book, including explicit descrip-
tions of science and scientists, shapes elementary school students’ images of scientists.

3 Teacher-Student Interactive Book Readings

In their experimental study, Whitehurst et al. (1988) investigated the effect of parental pic-
ture book reading at home lasting one month on children’s language skills. Research results
displayed that children whose parents read books interactively improved their language
skills and received significantly higher scores than children whose parents read convention-
ally. Additionally, the follow-up conducted nine months later revealed that the differences
between both groups continued, although with a statistical decrease. Valdezmenchaca and
Whitehurst (1992) also executed an experimental study, and a teacher performed book
reading with 20 children from low-income status in a nursery using interactive reading
techniques. The same teacher delivered individual arts and crafts instruction to children
in the control group. Standardized language tests were used to evaluate the effects of the
intervention, and measurements unveiled differences in favor of the intervention group. In
their study with mothers and their children, Arnold et al. (1994) found that interactive read-
ing strongly affects children’s language skills. Similar studies conducted in the following
years have shown that interactive book reading has significant effects on language develop-
ment and learning efficiency in early childhood (Chang et al., 2023; Ergiil et al., 2016; Neri
et al., 2021; Toub et al., 2018; Williams & Mclean, 1997). Interactive book reading has
also been used to increase children’s learning efficiency in diverse areas besides language
development, among which there are mathematics teaching (McGuire et al., 2021), teach-
ing science concepts (Okyay & Kandir, 2021), parent—child interactions (Thomas et al.,
2019), and socio-cognitive skills (Aram et al., 2013).

Interactive Book Reading (IBR) is a research-based and interactive approach to reading,
particularly in the early years of preschool and primary education. The primary purpose
of this approach is to engage children in reciprocal involvement with the book while it is
being read to them, rather than passively listening to the text. Instead of reading a book
from beginning to end, the reader (usually a parent or teacher) asks open-ended questions
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about the book’s content, encouraging children to think and respond. What is more, the
reader also provides feedback to assist children in elaborating on their responses to ques-
tions or clarifying their thoughts. IBR is a flexible approach customized according to chil-
dren’s age and language development levels. In a number of previous studies, IBR inter-
ventions’ impact on children’s language and literacy skills was examined (Merga, 2017;
Okyay & Kandir, 2021; Vanparys et al., 2023; Wasik & Bond, 2001). They disclosed that
IBR has positive impacts on literacy skills and language development. In this respect, IBR
is a valuable means for parents, teachers, and educators who desire to enhance reading and
language skills in young children. Within the current study, the IBR approach was used in
a read-aloud session of a trade book designed for young children explicitly referring to sci-
ence and scientists.

4 Determining Children’s Images of Scientists

Researchers frequently ask children to “draw a scientist” to understand better how they
view scientists and scientific work. This raises the question of why children’s drawings are
commonly referenced. Since the late nineteenth century, researchers in the discipline of
child art have considered children’s drawings as essential windows into their mental pro-
cesses and cognitive development (Quaglia et al., 2015). Thereafter, child art has received
much attention as a subject for researchers across various disciplines. For instance, chil-
dren’s drawings were used to analyze expressions of personality traits, with interpretations
primarily influenced by Freud. Duncum (1980) claimed that children might use drawing as
a means of controlling or partially releasing powerful emotions. This idea emphasizes the
role of drawing not just as a creative activity but as a therapeutic tool that helps children
manage and express their emotions non-verbally. Lewis and Greene (1983) argued that
many children might find answering questions uncomfortable or unenjoyable, but draw-
ings offer a more appealing alternative. As to Farokhi and Hashemi (2011), using drawings
in evaluations is a valuable approach, as most children typically experience enjoyment in
drawing and engaging in this activity without any signs of stress or discomfort.

Children’s drawings have been analyzed to gain insights into their perspectives on vari-
ous aspects of their worlds. Such analysis laid the groundwork for renowned intelligence
assessment tools, including Goodenough’s (1926) “Draw-A-Man” test. The test was later
reviewed and improved by Harris (1963). In 1957, Mead and Métraux, among the first
researchers to describe a standard image of a scientist, asked students to discuss the science
and life of scientists through a nationwide sample of essays. They revealed that students
typically described scientists as tired-looking, middle-aged, or elderly white men, often
unshaven, wearing white lab coats, and spending their time doing experiments in a lab.
Twenty-five years later, Chambers (1983) developed a test called the Draw-a-Scientist Test
(DAST) to reveal children’s images of scientists. The test idea was proposed by Mead and
Metraux (1957), but the procedures were outlined by Chambers (1983). It was not merely
an extension of the Draw-a-Man test utilized to assess the drawer’s intelligence, self-per-
ception, or particular emotional states and conflicts (Chambers, 1983). Students’ drawings
were coded on seven types of indicators of the standard image of a scientist: lab coat, eye-
glasses, facial growth of hair, symbols of research, symbols of knowledge, technology, rel-
evant captions like formulae, taxonomic classification, and the “eureka” syndrome. Each
drawing was analyzed, and a score ranging from one to seven was assigned to reflect the
degree to which the standard image of a scientist was depicted. Later, Finson et al. (1995)
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conducted reliability and validity tests for the DAST to improve the instrument’s objectiv-
ity and interrater reliability. They developed a scoring checklist for assessing DAST draw-
ings named Draw-A-Scientist-Test-Checklist (DAST-C), including a more detailed draw-
ings analysis with eight indicators added to the seven original DAST lists. It identifies 15
stereotypical items to address further stereotypical images of scientists.

Despite other tools, the DAST has been widely used in several studies worldwide to
explore the children’s images of scientists. The advantage of DAST over other tools is that
it does not require reading or writing and is straightforward to apply (Brochey-Taylor &
Taylor, 2024; Farland-Smith, 2012; Hillman et al., 2014). It is primarily an effective instru-
ment for overcoming the limitations of oral or written tests. In addition, it has been used
with a wide range of groups, including kindergarteners and undergraduates (Hillman et al.,
2014). Eventually, the DAST is a practical and frequently employed test for identifying the
perceptions of scientists across various age groups and countries (Blagdanic et al., 2019;
Emvalotis & Koutsianou, 2017). Therefore, the current study employed it as the primary
data collection tool to reveal children’s images of scientists.

5 The Current Study

This study aimed to determine second-grade primary school students’ images of scien-
tists and reveal the IBR intervention’s effect on their images. The Draw-A-Scientist-Test
(DAST) and interview forms were utilized to identify the students’ images of scientists.
Besides, a children’s trade book titled “I Know: Scientists” by Senocak (2021) was used for
the IBR intervention. This book emphasizes the images of scientists, who are the human
element of science. Detailed information about the IBR intervention, the content of the
selected book, and the image of a scientist presented in this book were provided in the
methodology section.

As previously mentioned, children’s books are regarded as an important resource to
enrich primary students’ images of scientists and scientific work. Brunner and Abd-El-
Khalick (2020) emphasized that using trade books, which are marketed to the general
public, offers an excellent approach to teaching science to young children. However, in
children’s books, the image of the individual engaged in science is frequently conveyed
through the stories of well-known scientists (Leden et al., 2022). Allchin (2011) indicated
that such stories reinforce the mythical status of science and may prevent children from
considering a science career, as they may assume they will never attain this level of com-
prehension. Another issue about the perception of scientists is the convention of portray-
ing scientists as mostly white Western men (Kelly, 2018; Rawson & McCool, 2014). As
can be understood, most children’s trade books contain many problematic, stereotypical
images related to science and scientists (Leden et al., 2022). We hypothesize that IBR can
enhance a deep conceptual understanding of students’ perception of scientists, specifically
when supported by meticulously selected children’s trade books. In this study, we attempt
to explore the effects of employing a well-designed children’s trade book about the concept
of a scientist through an IBR activity on children’s images of scientists. Even though there
are studies in the literature on the impact of traditional reading on children’s images of
scientists, no previous research has specifically investigated the effects of IBR interven-
tion, in which children’s books with explicit references to the role of scientists are used, on
children’s images of scientists. Therefore, the current study aims to fill this research gap in
literature.
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The main research question of this study was “How does the IBR intervention affect the
second-grade primary school students’ images of scientists?” The sub-research questions
this study sought to answer were as follows:

1. How does the IBR intervention affect the second-grade primary school students’ images
of scientists” appearance?

2. How does the IBR intervention affect the second-grade primary school students’ images
of scientists’ workplaces?

3. How does the IBR intervention affect the second-grade primary school students’ images
of scientists’ gender?

6 Methodology
6.1 Participants of the Study

Twelve second-grade students enrolled in a primary school participated in this research,
of whom two were female (S1 and S9) and the others were male. All of them were 8§ years
old. Pseudonyms were used to define students from S1 to S12.

6.2 Selection of the Participants

Pilot implementations were carried out with three separate groups: preschool students
(6 years old), first-grade primary school students (7 years old), and second-grade primary
school students (8 years old), who were the target audience of the trade book whose effects
were investigated. However, during this process, the researcher observed that second-grade
students exhibited more interest in the IBR activity, were willing to understand the scien-
tific concepts in the book and interacted by asking and answering the reader’s questions.
Participants were asked to complete DAST before and after IBR for each pilot study. The
data obtained from the second-grade students was observed to be more prosperous and
more understandable than in the other groups. In addition, second-grade students frequently
referred to scientific concepts in their answers to the open-ended questions posed in the
DAST and utilized most of the scientific terms covered in the book that were used for the
pilot implementation. Consequently, based on the observations about the pilot implementa-
tions, the decision was made to designate second-grade students as the research study group.

6.3 Context of the Study

The IBR intervention was executed with second-grade students at a private primary school.
In this school’s second-grade program, science is incorporated into the Life Sciences
curriculum. The Life Sciences course comprised six units: Life at School, Life at Home,
Healthy Life, Safe Life, Life in Our Country, and Life in Nature. Students engaged with the
Life in Our Country unit during the two-week data collection period. A greater portion of
the scientific material was addressed in the Life in Nature unit, which students had not yet
studied. The participating students were not subjected to a curriculum different from that
of their peers at school. Standard procedures persisted unchanged. They did not engage in
a science fair, exhibition, or any other activity that would alter their images of scientists.
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6.4 The Book Selected for the IBR Intervention

The book for the IBR is titled “I Know: Scientists” by Senocak (2021), written by a science
education professor at the Science Education Department of a state university in Tiirkiye.
It is a realistic fiction trade book since it has a fictional story built from reality and its laws.
The outline of the book covered during IBR activity is provided in Table 1.

In the first column of Table 1, the main ideas covered in the book were presented. The
supporting ideas of the main ideas were given in the second column. In the third column,
three scientists’ characteristics examined in the current study (i.e., gender, appearance, and
workplace of a scientist) were associated with the ideas covered in the book.

The book’s plot is as follows: Two primary school students hear the concept of a scien-
tist on television and wonder about its meaning. They decide to get help from their teachers
to satisfy their curiosity. Their teacher also takes them to visit a female scientist work-
ing on botany. Following the visit, these two friends get to know the scientist through the
concepts in the book. The book’s content includes the characteristics of a scientist (i.e.,
gender, appearance, and workplace of a scientist). The book refers to being curious, con-
ducting experiments, keeping reports, discussing research results with other scientists, and
many other concepts. The scientists depicted in the book are both male and female. In addi-
tion, they work both indoors and outdoors. The book also contains scientists from different
research fields, such as botany, behavioral science, and archaeology.

In light of this information about the book selected for the IBR process, we believe
that the current study is suitable for properly teaching the image of the scientist. The book
explicitly addresses images of scientists and describes them accurately.

6.5 Details of the Intervention

This study aimed to identify second-grade students’ images of scientists and the effect of
the IBR intervention on their images. For this aim, the following IBR plan was developed
(see Table 2).

The IBR was carried out for two weeks, with sessions occurring three days per week for
two class hours (each 45 min) a day. It was applied in three stages: pre-reading, reading,
and post-reading.

Considering the plan, the following steps were taken in the pre-reading stage. The
words, pictures, and concepts in the story that should be emphasized were marked on
the book written by the researcher, who was also the reader. The reader identified where
to place emphasis and which examples to provide and decided which questions to pose
during the reading stage (the marked words and sentences were presented in detail in the
reading stage below). These questions and examples were arranged to encourage students’
participation, and short reminder notes were appended to the researcher’s book. After the
preparations concerning the book, the essential physical arrangements in the classroom
were made in the setting for reading, and environmental stimuli that would distract the
students’ attention were removed. For example, students were requested to clear their desks
of other course-related equipment and were reminded to meet their water and toilet needs
beforehand. Throughout the implementation period, physical arrangements were checked
at the beginning of each lesson, and classroom order was restored when deemed necessary.
After the physical arrangement of the environment, the book was distributed to the stu-
dents. A preliminary examination was made by asking them to touch the book and turn its
pages. Attention was drawn to the book’s title and the front cover image, and open-ended

@ Springer



4283

The Effectiveness of the Interactive Book Reading on Primary...

{$ISTIUAIOS
pue 90ua1ds Jo sagewr s,uaIp(iyd Joddns syuored pjnoo Moy

(e £qresu e uo 1o
uopIed INOK UI AT] S[RWIUR JO PULY Jeym SULIOPUOM NOK ATy
ooefdyIopm {uo1sang Uy
UONUIAU]
uonensniy
SUONIPUOD J[NOLFIP JOpUN FUIYIOA
uoneIoqe[jo)
SurAjos-waqoig
QoefdyIopm uoneurgew|
ISTIUAIOS [BIO0S
1s130[09yOIY
1SISO[ODISNA!
Iowouonsy
Js130[0UBOQ
Qoe[dyiom ‘Oouereaddy Js13ojowojuyg
s3uIpuy YoIeasal Ay} 2Ieys
sSurpuy uo 1odoy
®)ep 3UIpI023I puE FUNI[[0D)
syuowriadxe Suroq

sjuored J0J S9JON

ISHUQIOS © SB SIOM

SISTIUQIOS JNOQE QIOJA]

SISTIUDIOS JO SBATR OIS JUAIHI

UOTJBAIISQO
[oreasay
sIomsue 10J Suryoreas pue suonsanb Sunisy
doejdyiom ‘Iopusn Aysorn) SONSLIAIORIRYD SISUAIOS UO ISHUILOS UBWIOM ) [PIM TRYD
syuerd
Qoejdyiom ‘douereadde ‘1opusn U0 SURIOM JSTIUSIDS UBWOM SUNOA B JO JUSWUOIIAUD Sunjiom ay) Sunisip
Qoedyom ‘douereadde ‘1opusn (ISTIUDIOS B ST OYA
PAISA0D SOTISLID)OBIRYD SISTIUDIOS eopr Sunioddng BOPI [ENUI)D

SONSLIOORIBYD SISTIUSIIS 1M PAJRIOSSE J00q Y[ 2Yl Jo duInQ | djqeL

pringer

NS



4284 B. Islekler et al.

Table 2 The IBR intervention plan

Steps Implementation Duration
Pre-DAST Pre-DAST drawing session 45 min
Pre-reading Highlighting the words, pictures, concepts, etc., that will be emphasized, 45 min
(preparation) determining examples to be given and questions to be asked during IBR

Arranging the physical environment in the classroom
Students’ first encounter with the book
Reading Reading each page carefully 135 min
Discussing pre-determined words, pictures, concepts, etc
Asking questions and eliciting students’ responses about the story
Allowing all students to express their ideas
Providing feedback on students’ responses and questions

Post-reading Engaging in a brief conversation with students regarding their impres- 90 min
sions of the book’s content

Students’ summary of the book in their own words

Asking students questions about the book

Activity 1 Playing a game: Which scientist are you? 90 min
Activity 2 Meeting with a scientist 90 min
Post-DAST Post-DAST drawing session 45 min

questions were asked to the students in this regard. Examples of these questions were as
follows: “What is the book’s title?” and “What does the picture on the front cover make
you think?” Then, the reader showed the book and provided information about its for-
mal features. Subsequently, the book’s title was read, and information was given about its
author, illustrator, and publishing house. For the back cover of the book, a student was
requested to read the short text there, after which the researcher noted that this text could
provide an overview of the book’s subject. It was also expressed that such brief texts on the
back covers of books generally offer insights into their subject matter. Consequently, the
pre-reading implementation steps were completed, and the reading stage commenced.

In the reading stage, each page was attentively and interactively read alternately by stu-
dents and the reader. The words (e.g., scientist, laboratory, experiment, behavioral scien-
tist) and sentences (e.g., “One of the most important characteristics of scientists is that
they are curious” or “Scientists sometimes do experiments.”—The word sometimes in this
sentence was emphasized to draw their attention to the fact that scientists do not always
engage in experiments) to be emphasized on each page were marked in the reader’s book
before reading. Students were given guidance when necessary while stressing the pre-
marked words and sentences, allowing them to express their opinions without straying
from the topic. Students were sometimes asked to use the relevant words (e.g., findings) in
a sentence and re-read the sentences the reader stressed. During the reading stage, efforts
were made to ensure that all students participated in reading, with careful attention to giv-
ing equal opportunities to express their opinions regarding highlighted words or sentences.
First, the pictures were examined on each page, followed by the text reading, and finally,
the interaction was increased with open-ended questions. An example of a page from the
book discussed with the students is provided in Fig. 1. On this page, students see a woman
oceanographer working underwater with various living organisms.

For instance, the reader asked, “In this book, the scientist is a female. Could there be a
male scientist?” or “What do you think about the workplace of scientists? Do they always
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work in a laboratory?” Students were then provided feedback by correcting and elaborat-
ing on their responses to these questions at the end of each page. The reader aimed to help
students form an accurate image of scientists through the feedback provided.

The steps in the after-reading stage were performed as follows: First, a brief conversa-
tion was held about whether the students enjoyed the book and the story’s content. After
that, they were asked to summarize the story. In addition, open-ended questions were asked
about the content in order to reveal how their images of scientists changed and to enable
them to gain insight into this matter. For example, the reader asked, “Why did the scientist
in this story record his research findings?” or “If you were a scientist, what topic would you
like to research?” and then gave feedback to the students by elaborating their answers.

Afterward, post-reading activities mentioned in the reading plan such as Activity I and
Activity 2, were carried out. In Activity 1, the reader asked students, “Imagine you were a
scientist. What is your research area? Describe your workplace and your features as a scien-
tist.” Among these two activities, Activity 2 highly attracted students’ attention. Within the
scope of it, a scientist working at the Vocational School of Health Services visited the stu-
dents in their classrooms. This scientist was a young female behavioral scientist. The students
asked her numerous questions about what kind of research she carried out, what subjects she
was particularly interested in, whether being a scientist was challenging, and what steps they
should follow to become scientists. Upon this visit, the IBR intervention was concluded.

6.6 Data Collection Tools

Data was collected through Chamber’s (1983) Draw-a-Scientist Test (DAST), open-ended
questions, and semi-structured interviews. Each tool was implemented twice, before and
after the IBR intervention.

DAST is an instrument wherein drawings convey thoughts about scientists. In the
DAST, participants draw their perceptions of a scientist on a blank sheet of paper. At the
top of the paper is a directive: “Imagine that you are going to visit a scientist tomorrow.
Draw this scientist along with her/his environment in the space provided below.”

Fig. 1 Example of a page from the IBR intervention book
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For this research, drawing was an advantage for the selected participant group, as their
vocabulary may be limited due to age. To enhance the precision and comprehensibility of
the drawings, the students were given three open-ended written questions asking them to
explain their drawings. These questions concerned the scientist’s gender, workplace char-
acteristics (indoor, outdoor, classroom, and laboratory), and the kind of work this scientist
did. Moreover, interviews were conducted with ten volunteers before the pre- and post-
administration of DAST. The objective was to clarify the drawings and written explana-
tions of the students. Interview questions were developed based on the DAST checklist (see
Data analysis) items. Interviews lasted between 13 and 15 min. Open-ended questions and
interviews enabled us to triangulate the data from the DAST drawings and provide a more
comprehensive picture of the images of scientists that children hold.

6.7 Data Analysis

The data obtained from the drawings of the students was analyzed with the Draw-A-Sci-
entist Test Checklist (DAST-C) developed by Finson et al. (1995). DAST-C contains 15
independent items depicting the traditional images of scientists. Regarding the coding of
the items, the presence of features reflecting the stereotypical image of the scientist was
coded as 1, whereas their absence was coded as 0. According to the DAST-C, participants
received a score ranging from O to 15, indicating that the higher the score, the more stereo-
typical images of scientists.

For the first research question aimed to uncover students’ images of the scientists’
appearance, the items of lab coats, eyeglasses, unusual hairstyles or beards, mythical ste-
reotypes, ethnicity, and an elderly scientist were considered. The presence of these items
was coded as 1, while their absence was 0, and the total score regarding the scientist’s
appearance was obtained from the sum of these DAST-C items’ scores. In the second
research question, symbols of research (scientific instruments, lab equipment of any kind),
symbols of knowledge (book, article, etc.), technology (missiles, etc.), relevant captions
(formulae, etc.), indications of danger, presence of light bulbs, indications of secrecy, and
scientist working indoors items were used. Their presence was coded as 1, whereas their
absence was coded as 0. The scores obtained from each item were calculated, which gave
the total score pertaining to the scientist’s workplace. Regarding the last research question
concerning the scientists’ gender, the male scientist in the student drawings was coded as
1, whereas the female scientist was coded as 0. Student responses to the open-ended and
interview questions were analyzed to increase the understandability of the drawings. For
instance, responses to these questions of the same participant were consulted to verify the
presence of suspected DAST-C items in the drawings. An example of the coding procedure
is provided in Fig. 2 below, with the pre-drawing of S6.

The pre-intervention drawing of S6 was coded as 1 point for the following items: lab
coat, eyeglasses, hair and face, lab equipment, formulae, workplace, gender, and ethnic-
ity (these eight characteristics are specified as underlined codes in Fig. 2). In contrast,
these items scored 0 in the post-intervention drawing which is provided in Fig. 3.

The DAST data was coded by two researchers. For the first turn, researchers coded
three drawings separately. The degree of agreement was calculated as 88.9% (Miles &
Huberman, 1994). After discussing their disagreements (e.g., symbols of knowledge and
technology) and reaching a consensus on the coding, the rest of the data were coded.
The final degree of agreement was calculated as 94.4%.
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Fig.2 Example from coding of a scientist’s characteristics from pre-drawing of S6

Fig. 3 Pre-and post-intervention drawings of S6

6.8 Trustworthiness

In this study, the research process was attempted to be explained in as much detail as pos-
sible to provide trustworthiness. The voluntary participation of the students was taken on
as a basis. Efforts were made to establish a relationship based on mutual trust with the par-
ticipating students. For this reason, the students participated in the data collection process
in their own classrooms. During this process, we worked with the participating students’
class teachers to obtain accurate and thorough answers as children felt more comfortable
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with their teachers. Throughout the research process, three science educators and two qual-
itative researchers were consulted to evaluate the study based on their fields of expertise.
The data triangulation technique was used to increase the internal validity of the research.
Within this insight, two data collection methods were used (interviews, open-ended ques-
tions, and the DAST), and findings were derived by comparing the data collected through
them. Accordingly, the weaknesses of one method were compensated by the strengths of
the other. The DAST data were coded by two separate researchers, and the analysis results
were compared to provide consensus on the coding. To demonstrate the confirmability of
the study, direct quotes from the semi-structured interview data were presented in the find-
ings section. Thus, the participants’ own statements were included in the findings instead
of the researcher’s prejudices or opinions.

7 Findings
7.1 Changes in Students’ General Images of Scientists

In this section, students’ general images of scientists are presented. DAST-C scores regard-
ing scientists’ characteristics before and after the IBR intervention are given in Table 3.

According to the DAST-C, students receive a score of either 0 or 1 for each item related
to scientific characteristics. It is considered that as the total score increases, students’ per-
ceptions align more closely with the stereotypical image of a scientist. As illustrated in
Table 3, the total DAST-C scores of all students were 79 and 46 during the pre- and post-
intervention, respectively. This indicates that students’ images of scientists shifted from
more stereotypical to less stereotypical after the IBR intervention. Notably, three items—
working indoors, elderly scientists, and lab coats—showed significant changes, becoming
less stereotypical from pre- to post-scores. However, there was a slight shift towards the
stereotypical image in items related to symbols of knowledge and indications of danger.

The pre- and post-IBR scores for each student are provided in Table 4. When the change
in total DAST-C scores was examined individually, a decrease was observed in 10 of the
12 students participating in the study, indicating a transition to a less stereotypical scientist
image. On the contrary, the post-IBR scores of two students increased compared to their
pre-IBR scores.

The highest decline was found in S6, with 9 points. Pre- and post-intervention drawings
of S6 are presented in Fig. 3.

As it is provided in Fig. 3, the pre-intervention drawing of S6 was coded as 1 point
for the items regarding the lab coat, eyeglasses, hair and face, lab equipment, formulae,
workplace, gender, ethnicity (these eight characteristics were specified from the drawings),
technology, symbols of knowledge, light bulb, and age (these characteristics are clarified
by the student in the interviews). In contrast, these items scored O in the post-intervention
drawing, which caused a 9-point decline in total. Symbols of knowledge, gender, ethnicity,
indications of danger, mythical stereotypes, and indications of secrecy among the DAST-C
items did not show any changes in the pre- and post-intervention drawings of S6. In both
drawings, S6 depicted a white male scientist without symbols of secrecy and danger.

An increase was observed in the total DAST-C scores of only two students. Scores for
S7 and S12 increased by 2 and 1 points, respectively. When the former student’s drawings
were examined, an increase was observed due to the inclusion of symbols of knowledge
and a light bulb in the post-drawing. In the pre-intervention drawing, S7 drew a person
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Table 3 DAST-C scores before

and after IBR intervention DAST-C Characteristics Pre-IBR Post-IBR
regarding sc.ientists’ Appearance Lab coat 7
characteristics
Eyeglasses 4
Hair and facial hair 7
Ethnicity 12 12
Mythic stereotypes 0 0
Elderly scientist 5 1
Subtotal score 35 20
Workplace Lab equipment 9 3
Symbols of knowledge 5 6
Symbols of technology 6 3
Relevant caption 1 0
Indication of danger 0 1
The presence of light bulbs 2 2
Indications of secrecy 0 0
Working indoor 11 2
Subtotal score 34 17
Gender Male 10 9
Total score 79 46

performing magic in the open air, whereas, in the post-intervention drawing, he portrayed
a scientist working on insecticide at a university. In the interview, once S7 was asked why
he drew a magician and the relationship between a magician and a scientist, the following
conversation took place between him and the researcher:

Researcher: What did you draw? Can you tell me?

Student 7: There is a child. He is placing this here. He is losing.

R: When I told you to draw a picture of a scientist, you said you did not know what a
scientist is. In the classroom. You stated you were going to draw a magician. Is that
him in this picture?

S7: Yeah, the magician.

R: So, you drew a magician. Do you think a scientist and a magician are the same or
not?

S7: It seems the same. I said that because they also do magic. Scientists, I mean.

R: Where did you learn that? Scientists do magic...

S7: From TV.

R: Did you draw a magician because you thought a magician and a scientist were the
same?

S7: Yes.

As can be noticed in Table 3, when the total DAST-C scores pre- and post-IBR inter-
vention were evaluated in terms of scientists’ characteristics, the most crucial change
was in the item of workplace of scientists, with a 9-point decrease. The least change was
observed in the formulae, gender, and scientists with eyeglasses items with a decrease of
1 point and in the indication of danger item with a 1-point increase. However, no indica-
tion of secrecy or mythic (legendary) scientists was discovered in any drawings before or
after the intervention. In addition, none of the students drew scientists from different ethnic
backgrounds. The scientists drawn were all white (Caucasian) people.
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7.2 Changes in Students’ Images of Scientists’ Appearance

The first research question concerned the students’ images of scientists’ appearance. As
shown in Table 4, the total score obtained from the DAST-C items for the appearance of a
scientist in the pre-IBR intervention was 35, whereas it was 20 after the intervention. Some
student drawings attracted attention when the changes in the images of scientists’ appear-
ance were evaluated individually. Pre- and post-IBR drawings of S4 are presented in Fig. 4.

The scientist in S4’s pre-IBR drawing had the characteristics of a traditional scientist
image with eyeglasses, upright hair, and a white lab coat. By contrast, the scientist in the
post-IBR was pictured as a person without eyeglasses, upright hair, and a coat but with a
blue shirt. For the scientist in the pre-drawing, the student commented, “...he wears eye-
glasses. Her hair is white. He wore a shirt, a lab coat...” Regarding the post-IBR drawing,
he declared, “...he is young. He is tall.” The drawings and comments suggest that S4’s
image of the scientist’s appearance has changed from traditional to non-traditional.

The following example is pre- and post-IBR drawings of S5, seen in Fig. 5. In this stu-
dent’s pre- and post-IBR drawings, the scientist also has upright and messy hair. In the pre-
IBR interview, he described the scientist as “...the centuries-old. I mean, he is really old.
He is ugly, as well....” After the intervention, he remarked, “...He wears eyeglasses... He
is young... with a black jacket....” It is understood from these findings that the student sig-
nificantly changed his perception of scientists, particularly regarding their age. Moreover,
unlike his pre-IBR drawing, S5 did not refer to the scientist as ugly in his post-drawing.

7.3 Changes in Students’ Images of the Scientists’ Workplace

The second research question was about students’ images of scientists’ workplaces. As
given in Table 4, the total score obtained from the DAST-C items regarding the scientist’s
working environment before the IBR was 34, which decreased to 17 after the interven-
tion. When the items in Table 4 were examined separately, it was seen that there were
significant changes in the scores of two items, symbols of research and scientists working
indoors. Before the IBR, nine students drew laboratory instruments; yet, after the interven-
tion, they were found solely in three students’ drawings. As for the item, scientists working
indoors, eleven students drew scientists in an indoor setting like a laboratory or classroom
before the IBR. On the contrary, just two students drew scientists indoors after the IBR.

A7 < e

Fig.4 Pre-and post-IBR drawings of S4
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Fig.5 Pre-and post-IBR drawings of S5

Specifically, most students imagine scientists working outside, such as at the beach or an
excavation site.

Upon examining the variations in the students’ drawings of scientists’ workplaces, cer-
tain ones stood out. As an example, Fig. 3 shows pre- and post-IBR drawings of S6. In
his pre-IBR drawing, a traditional laboratory (indoor environment) with laboratory instru-
ments, formulas drawn on the whiteboard, technological devices such as computers, and
information symbols were found regarding the scientist’s workplace. Analysis of the post-
IBR drawing of the same student revealed that the environment in which the scientist
worked was utterly distinct from the previous one. In his post-IBR drawing, S6 depicted
the scientist as an archaeologist searching for remains in the field (outdoor environment).

In the interview before IBR with S6, he stated, “...he is lecturing to the class. So, this
man works in a school... There is a chemistry laboratory in the school. He tells the chil-
dren about the compositions of the elements... He has a stick in his hand, a pointer stick...
There is water. There is salt. It says NaCl on it.” Afterward, the researcher asked, “There
is a formula of NaCl in your drawing. How do you know about NaCI?” He replied, “I
once came across it in a computer game. I remember it from there. Actually, I am inter-
ested in history and geography.” The following statements belonged to the same student’s
post-IBR interview data: “In this picture, the scientist is looking for ruins outside. Next to
him is my friend. My friend is also a friend of the scientist. He brought my friend along
with him. They work together.” The researcher asked, “Why did you draw these ruins?”
He answered the question, “These are ancient ruins. Orkhon inscriptions.He is an archae-
ologist doing excavation. These are my areas of interest, too. Maybe I can be a scientist
researching these. This is the camera (showing the camera on the drawing). They will take
photos of the ruins. The computer is in my friend’s hands. They will store the findings
there, as well.” During the pre-IBR interview, he mentioned that his drawing illustrated
a stereotypical workplace (chemistry laboratory) and an image of a scientist. However, in
the post-IBR interview, he emphasized the non-stereotypical workplace (an outside area)
and the behaviors of a scientist, an archaeologist collecting data, storing it, and working
outdoors. Aside from this, he pointed out his desire to become a scientist and included his
friend in the narrative.

As another example, the pre- and post-IBR drawings of student S8 are displayed in
Fig. 6. According to his pre-IBR drawing and the interview, the scientist is attempting to
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develop a medicine to treat the plague virus by operating a lab apparatus. The drawing also
includes symbols of knowledge and technology. His post-IBR drawing also contains the
same symbols. On the other hand, the most apparent difference between the two drawings
is that the scientist in the pre-IBR drawing is trying to develop medicine in a laboratory (an
indoor setting). In contrast, in the post-IBR drawing, he is an oceanographer researching
fish in the ocean (an outdoor setting).

Details from S8’s drawings concerning the imagined scientist’s workplace were revealed
in pre- and post-IBR interviews. In the pre-IBR interview, S8 described his pre-IBR
drawing, “...there are laboratory mice. There is a computer. There is acloset..., ascience
room... for experiments.Colorful ones are medicines.” In response to this student’s state-
ment, the researcher posed the following questions: “What will the scientist do with these
mice? Why did you draw these mice?” He declared, “Sohe is inventing something like
medicine. It is a virus or something else. He is doing something to recover them. He gives
viruses to mice and then sees which one recovers. He writes them into the computer. I
mean, the ones that are recovered.” The interview results supported the finding that he con-
siderably included research symbols in his pre-IBR drawing, such as scientific instruments
and laboratory equipment. The following statements are from the interview with the same
student after the IBR, “The scientist is in the ocean. It is in the ocean, but it is like a base...
It is an ocean, but it is a protected place... He looks at the fish species... He groups them...
There are fish species there. Megalodon, for example. Megalodon is the largest fish in the
world... I am interested in fish species.” We can conclude that he depicted the scientist as
working indoors in the pre-interview. However, he changed his idea in the post-interview
and imagined the scientist as someone who can work outdoors.

7.4 Changes in Students’Images of the Scientists’ Genders

The third research question of the study concerned the students’ images of scientists’ gen-
ders. The question aimed to reveal how the IBR affected students’ perceptions of scientists’
genders. As provided in Table 4, while 10 of the students drew the scientist as male at
the pre-IBR intervention, it was observed that this number decreased to 9 at the post-IBR.
According to this data, there was a 1-point increase in the number of students portraying
scientists as women after the IBR. During the interviews, students were asked to indicate
the gender of the scientist in their drawings and the reason for choosing that gender. When
the DAST-C item regarding the scientist’s gender was examined individually, the change in
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Fig.6 Pre-and post-IBR drawings of S8
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Fig.7 Pre-and post-IBR drawings of S1

Fig.8 Pre-and post-IBR drawings of S9

some students was noticeable. For example, pre- and post-IBR drawings of Student 1 are
presented in Fig. 7.

Analyzing the drawings in Fig. 7, it was uncovered that the S1 drew the scientist as a
male in the pre-IBR drawing, whereas the post-IBR drawing showed the S1 portrayed the
scientist as a female, and moreover, more than one in number. In the pre-IBR interview,
she expressed, “his gender is male... becausethat iswhat happens....” However, in the
interview after the IBR, she reported, “I drew a girl because I thought I could be a scientist
too. Short hair. If her hair werelonger, she would have to tie it up.” As another example,
S9’s pre- and post-IBR drawings are presented in Fig. 8.

The drawings in Fig. 8 revealed that S9 drew two scientists, a man and a woman, in the
pre-IBR drawing. However, in the post-IBR drawing, she depicted a group of scientists
consisting only of women presenting their research findings to each other. Her interview
data regarding the third research question confirms this result. When the student’s pre-
IBR interview data was examined, she commented, ‘“The one with blue hair is a man. The
woman has got pink hair. The man has got short hair. They are both adults. The woman
has tied her hair in two ponytails... So, there is no such thing as all of them are men. It
can be a woman and a man.” With regard to the student’s post-IBR data, she described her
drawing, “Here on the third floor, a female scientist is making a presentation about plants.
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Fig.9 Pre-and post-IBR drawings of S3

Anotherfemalescientist on thesecond floor researched new plants and grew them. She also
examined animals. She explored seashells and sea animals, as well. They make presenta-
tions to each other, girl to girl. That is excellent.”

S3 was the only student who drew a female scientist in the pre-drawing and altered it
to a male scientist after the intervention. In the pre-drawing, he drew a woman working
in the laboratory with tubes and preparing mixtures to discover teleportation. In the post-
drawing, he drew a male musicologist working at the beach with his friends. The drawings
of S3 are given in Fig. 9.

8 Discussion and Conclusion

The present study explored the second-grade primary school students’ images of scien-
tists through the IBR intervention. The data was collected via DAST, and interviews were
conducted with students before and after the intervention. Overall, research findings have
shown that the IBR intervention highly affects students’ images of scientists. The number
of stereotypical features of scientists in post-IBR drawings was notably lower than in pre-
IBR drawings, suggesting that the IBR intervention has a considerable effect on students’
images.

The research results have also revealed that even though many elements of the stereo-
typical image of a scientist disappeared in students after IBR, there was no change in stu-
dents’ images regarding gender and ethnicity. Although the scientist in the IBR book was
a woman, more students kept drawing the scientist as a man instead of a woman. Despite
the literature indicating that students’ stereotypical images of scientists can be transformed
through a variety of interventions (Bodzin & Gehringer, 2001), it has also revealed that
primary school students still question whether women are really scientists and that bias
against scientists’ gender cannot be overcome readily (Buck et al., 2002; Chambers, 2022;
Miller et al., 2018a, 2018b). The persistence of children to perceive scientists as male may
result from various cultural, societal, and media influences. Historically, the most promi-
nent scientists presented in textbooks, media, and popular culture have predominantly been
male (Steinke et al., 2009). In addition, societal norms have traditionally associated men
with careers in science and technology fields. Despite the growing presence of female sci-
entists, a gap in visibility and recognition remains.
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A further finding in the current study is the differences in the students’ images of sci-
entists, particularly regarding their workplaces. Almost all of the scientists in the pre-IBR
drawings were represented as working indoors, whereas only two scientists were portrayed
working indoors in the post-IBR drawings. The substantial changes in the students’ images
of scientists can be attributed to the representation of scientists working in a variety of set-
tings in the IBR book (Baker & Jarman, 2008). As such, scientists in the book were fea-
tured in a music room, an excavation site, or at sea. Similarly, in the post-interviews, children
mentioned scientists, such as an archaeologist conducting an excavation or an oceanographer
studying fish in the ocean. Additionally, the students drew many research symbols in the pre-
drawing, such as lab equipment, while they included fewer symbols in their post-IBR draw-
ings. The outdoor settings in the drawings also varied in that the students pictured scientists
working at the seaside, at the excavation site, at the congress area, and in research areas such
as the observatory. This finding implies that students’ perceptions of scientists having dif-
ferent fields of specialization and not having fixed research methodologies have improved
(Miller et al., 2018a, 2018b; Steinke, 2013). Furthermore, scientists in three-quarters of the
pre-IBR drawings used some symbols of research, most of which were laboratory equipment
and scientific instruments or similar tools. The number of students who included symbols of
research in their post-drawings decreased to one-fourth. This difference emerged due to the
fact that students drew scientists out of the laboratory in particular and represented them in
more distinct work environments. Further, more symbols of knowledge, particularly books,
were noticed in the children’s post-drawings. The excessive representations of symbols of
knowledge (the outcomes of science) in the post-drawings indicate that children tend to per-
ceive science as a collection of static facts (Miller, 2013). Children in this age group interact
frequently with symbols of knowledge like books, which may be the underlying reason.

Another significant finding is indications of danger and secrecy, and scientific symbols
were rarely represented in pre- and post-drawings. This suggests that children contradict
the stereotypical image of scientists in terms of their way of portraying the work envi-
ronment and that they have a positive perception of science. Additionally, especially in
the post-drawings, children depicted many scientists researching social sciences such as
archaeology and history. The relevant literature indicates that children rarely picture scien-
tists when dealing with social sciences (Blagdanic et al., 2019). This finding of the current
study can be deemed a significant indication that the IBR intervention, carried out with a
meticulously selected children’s book, leads children to consider and internalize the fact
that scientists study a wide range of topics.

In the children’s pre-drawings, scientists were depicted as old with messy hair and beards,
wearing lab coats, and as unpleasant characters, whereas in the post-intervention drawings,
none of the scientists wore a coat, and almost all of them were illustrated as young and
friendly personalities. Also, all scientists in the drawings were represented as Caucasians,
and students drew no well-known or legendary scientist like Einstein. While it is disap-
pointing that all the scientists depicted in students’ drawings are of Caucasian, this can be
attributed to the book used for the IBR intervention, which lacked representation of scien-
tists from diverse racial backgrounds, highlighting a potential deficiency in the content of
the book. Incorporating books that feature individuals from diverse ethnic backgrounds can
aid students in forming images of scientists from various racial groups. Another underlying
reason for this case could be that the population in the region where the intervention was
conducted is not cosmopolitan; it is unlikely that children will encounter individuals from
different backgrounds throughout their lives. A possible explanation for such a situation may
be accepting the impact of the socio-cultural environment with which children interact on
constructing traditional images of scientists (Clark, 1994; Oguz, 2010; Sharkawy, 2012). As
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an example, Farland-Smith (2009b) conducted a study with children from different cultures
that found cultural experiences influence children’s perceptions of scientists. Nevertheless,
these justifications do not alter the existing fact that children have stereotypical perceptions of
scientists’ ethnicity. This result corroborates the findings of the recent research on children’s
images of scientists (Kelly, 2018; Rawson & McCool, 2014). Most of the children’s drawings
were consistent with the traditional stereotypical image of scientists in terms of ethnicity and
gender. Nonetheless, they differed considerably regarding other physical characteristics such
as age, lab coat, glasses, hair, and beard style. Several non-stereotypical depictions of scien-
tists (young and without lab coats) were identified in their drawings. It is also noteworthy that
none of the drawings contained elements of mythic stereotypes (crazy, out of control).

However, the stereotypical image that associates scientists with white males has domi-
nantly persisted. This finding is consistent with previous studies examining children’s books
portraying the characteristics of scientists (Ford, 2006; Kelly, 2018). The predominance of
this white male scientist image and children’s resistance to alter it may restrict girls’ inter-
est in science activities and science-related careers with regard to their potential career deci-
sions (Miller et al., 2018a, 2018b). As predicted by some theories of gender development, the
belief that one must be a male to become a scientist can subconsciously and negatively affect
girls’ images (Hyde, 2014). Consequently, science becomes less attractive to them. Authors,
teachers, parents, and popular media have a vital role in overcoming this bias. Authors can
support young readers by incorporating scientists of different genders and featuring particu-
larly female scientists in their books. Educators and parents, likewise, may offer support for
children by being well aware of the stereotypic image of the scientist and selecting books
involving images that contradict this image. This issue is significantly critical for younger
children, as such books often serve as their initial exposure to the scientific process.

The findings of the present study underscore that the IBR intervention using the children’s
trade book was successful in reducing the stereotypical images of scientists’ appearance and
in demonstrating that scientists can work in a range of settings. Therefore, we believe that
implementing IBR interventions alongside children’s books, which include evident descrip-
tions of scientists, will facilitate children’s comprehension of their identities and the nature of
their work. Once read-aloud and interactive book reading activities consolidate this portrayal,
it contributes to constructing images of scientists in children’s minds beyond stereotypical
characteristics. Along with all these positive effects, the standard image of scientists as male
and the emphasis on symbols of knowledge, which are the outcomes of science, still exist in
children. Further, it should be noted that the scope of this study applied limited intervention
in the teaching process, such as read-aloud and subsequent discussions about the book. Nev-
ertheless, it can be indeed declared that the results are remarkable, highlighting the crucial
role of well-designed children’s books as supplemental materials in educating children about
scientists and their work.

9 Recommendations for Practitioners and Researchers

Teachers should encourage children to comprehend that people from diverse socio-cultural
backgrounds, such as Caucasians, Africans, Asians, and individuals with physical disabilities,
can participate in science activities. Children living in non-multicultural settings, as in the pre-
sent study, should be primary recipients of this encouragement. To achieve this objective, we
should deliberately select stories and activities that represent groups traditionally underrepre-
sented in science.
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This study and previous studies reveal that children tend to depict women as scientists less
often than men, a perception that remains resistant to change. It would serve as a guide for
researchers to conduct more comprehensive research on both the origins of this understanding
and how to change it. As children develop more inclusive images of science and scientists,
they may have the potential to be transformative as potential members of the scientific society
of the future.

About 30 million books are published annually in Tiirkiye (Yayfed, 2023), of which 15%
are children’s books. The increasing rate of children’s books signifies that they will presum-
ably reach more children. Since children learn social norms through media such as television,
movies, books, and magazines (Previs, 2016), publishers play a critical role in ensuring the
accurate development of these norms in children. Publishers can collaborate with authors for
the contents of books encompassing elements pertinent to the images of scientists and endorse
works featuring such content. Moreover, publishers can purposefully prioritize narratives and
actions that showcase groups that often face limited acceptance as scientists, including women
and individuals from diverse backgrounds, in their publications. Furthermore, merely illustrat-
ing women engaging in scientific activities in these publications may not suffice. In order to
undermine the traditional belief in the role of gender and ethnicity, it is crucial to use scenarios
that depict these groups as actively involved in scientific studies. To illustrate, women should
not be portrayed solely as assistant scientists (secondary roles) but also as experts in narratives
or stories.

Data Availability The data that support the findings of this study are available from the corresponding
author upon reasonable request.
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