
*Pınar Bağçeli Kahraman 1 , Meral Taner Derman1 , Gönül Onur Sezer1 ,
Ömür Sadioğlu1                                                      and Hakan Özkaynak2 

The Effect of the Science Festival Organized Within the 

Scope of Lifelong Learning on The Perceptions of 

Economically Disadvantaged Preschool Children Towards 

Scientists 

1 Bursa Uludağ University, Bursa 15059, Türkiye 
2 Turkish Ministry of National Education, 16110, Bursa, Türkiye 

Abstract. This study aims to reveal the effect of a science festival on the 

perceptions of disadvantaged children attending preschool education towards 

scientists. Its sample initially consisted of a total of 623 children in the age group 

of 5-6 years. However, based on the feedback received from the teachers 

following the festival, the sample was limited to a total of 283 children. To collect 

data, this study adopting an analytical research method benefits from document 

review. The research data are collected through the "Draw-A-Scientist Test" 

developed by Chambers (1983) and the questions posed by the researchers to ask 

the children to describe what they represented in their drawings. The findings 

reveal a significant change in the perceptions of children towards science festival 

only about renowned scientists for the scientists living in the past. The science 

festival did not involve any activity directly intended for the perceptions of the 

children towards scientists. 

Keywords: Lifelong learning, Science Festival, Scientists, Economically 

Disadvantaged Children, Preschool. 

1 Introduction 

Disadvantaged child is a concept used for children living in adverse conditions in terms 

of economic, social, language and education. Disadvantaged children can be defined as 

those who are deprived of basic life needs, do not have equal living conditions with 

their peers, and are exposed to adverse environmental conditions [1, 2, 3]. Combined 

with conditions such as poverty, unemployment, poor environmental conditions, low-

income level, low welfare level, low educational level, crime, violence, bad early child-

hood, exclusion, and so forth, their conditions become even more difficult [4, 5]. Such 

conditions lead to cognitive, emotional problems and learning problems in childr en [1, 
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2, 6, 7,8]. Mistreated children are more likely to exhibit withdrawn behaviors, social 

problems and aggressive behaviors, obtain lower grades and fail in class [9]. For this 

reason, meeting the academic and social needs of children is essential in bringing them 

into society [10]. Preschool education is when a child's brain development is the fastest, 

and is a critical period for learning and development in terms of social, emotional, phys-

ical and cognitive aspects [11, 12]. Therefore, investment in preschool education is re-

garded as an effective and socially efficient way to foster the development of disadvan-

taged children, reducing social inequality [13]. 

The general objectives of the Turkish National Education emphasize that individuals 

have a balanced and healthily developed personality in terms of body, mind, morals, 

spirit and emotions, and that they have a profession that will make them happy and 

contribute to the happiness of the society [14]. According to Dash (2007) education 

seeks to make the individual a member of society [1]. Thus, the education policies of 

countries need to enroll as many disadvantaged children in school as possible, to ensure 

that they attend school and to prevent school dropouts. Fulfilling the academic and so-

cial needs of these children is crucial for their inclusion in society [10]. A well-planned 

and implemented education supports the child and prepares them for life, whilst incom-

plete, inadequate, incorrect education can bring many problems. In particular, factors 

such as failure at school, traditional understanding of discipline, lack of smooth func-

tioning of communication channels between the school, parents and the child, unsafe 

school environment cause serious problems that urge the child to drop out of school. If 

children who grow up deprived for various reasons does not find sufficient family-

community and institutional support, they form their own support groups. Yet, these 

support groups may put children at risk [15]. Various measures need to be taken to 

prevent this. Foremost among them is prevention studies. Prevention studies are in-

tended to avoid any situations that may pose a risk to the child [10]. As part of such 

prevention studies, the X Metropolitan Municipality established free kindergartens in 

different districts. Socio-economically disadvantaged children receive education in 

these kindergartens. In Turkey, preschool education is not considered as compulsory 

education, and state-affiliated or private preschool education institutions can be opened. 

For state-affiliated kindergartens, parents pay a fee, albeit a small one. This Municipal-

ity in question accepts the children into an educational institution by considering the 

income of their families. There are 18 kindergartens affiliated with this municipality 

active for the 2021-2022 academic year. All of these kindergartens are located in dis-

advantaged areas.  

In the 21st century, it is even more significant that people have a science understand-

ing and scientific perspective as science is now integral to human life and has gained 

further importance [16, 17]. Despite the rapid development in science and technology, 

the society's understanding of science has not changed [18], and the widening gap be-

tween the perspectives of scientists and the society on science, as well as their under-

standing and perceptions of science, has led to the concept of "science communication" 

[19]. Science communication involves any kind of communication and interaction pro-

cess that connects scientific and technological processes, policies related to these pro-

cesses, the scientists who carry out these processes and other institutional structures 



 
48             P. B. Kahraman et al.

with ordinary people [16]. There are many ways to ensure the interaction between sci-

entists and society, and the participation of society in science [20], which are through 

various media channels, and school education as well as seminars, museums and sci-

ence hubs, science clubs, science competitions, science activities and science festivals 

[21]. 

Foremost among these methods are science festivals. Science festivals are science 

communication events that can last for a few days or up to a week, create personal 

interactions with scientists, offer public exhibitions, talks, conferences, hands-on work-

shops, science-themed shows, and present rich scientific content to their participants 

[22, 23, 24, 25]. TUBITAK 4007 science festivals are research projects with scientific 

content implemented by academics, public officials and science center employees [26]. 

Science festivals enable children, students, families, teachers, academics and many in-

dividuals in the society to develop a positive attitude towards the field of science [27]. 

Considering the research on science festivals in the literature, one may conclude that 

there are not enough studies and that the existing research mainly focuses on primary, 

secondary, high school, pre-service teachers, parents and teachers [28-34].  It is notable 

that science festivals for preschool children are limited [35-37]. With a sample of stu-

dents from kindergarten to high school level, Akkanat (2020) probed into the subject 

of science festival [38]. Various studies have attempted to determine the perceptions of 

participants in different age groups on scientists. These studies indicate that the children 

generally adopt a stereotypical approach, and draw scientists with long hair and holding 

test tubes in a laboratory environment [39-42].  

The Tubitak Science Festivals play a crucial role in instilling science mindsets into 

children from an early age, spreading the concept of science and scientists, and sup-

porting a more rational perspective towards developments that affect the society at a 

significant level. From this standpoint, these festivals are important as a prevention 

study for disadvantaged groups. It is believed that activities such as science festivals 

starting from preschool period support children's perspective towards science and sci-

entists. This study designed workshops that allow children to learn by doing, seeing, 

touching and feeling as part of the "From 7 to 77, Having Fun with Science Project" 

within the Phase 1 of the X Science Festival.  To support the 21st century skills such as 

divergent thinking, creativity, communication, practices such as algorithm develop-

ment, coding, augmented reality, mobile applications, 3D design workshops as well as 

art workshops like painting workshops were conducted. All the workshops and activi-

ties planned within the project were held at the X Science and Technology Center. This 

study included the kindergarten-level children who participated in the "From 7 to 77, 

Having Fun with Science Project" within the Phase 1 of the X Science Festival and who 

receive education in disadvantaged areas in different districts. One of the motivations 

of this study is the lack of sufficient research on the TUBITAK 4007 science festivals. 

The aim of this study is to determine the effect of the Phase 1 of the X Science Festival 

within "From 7 to 77, Having Fun with Science Project" organized within the scope of 

lifelong learning on the on the perceptions of economically disadvantaged preschool 

children towards scientists. Accordingly, the perceptions of the preschool children in-

cluded in this study were examined based on the drawings of the children and the anal-

ysis of their answers about who these scientists are, what they do, their appearances, 
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instruments, renowned scientists and whether they want to be a scientist or not, and 

what they want to do if they were a scientist, considering their gender. 

2 Method 

This research follows the prospective cohort research design, one of the designs of an-

alytical research. Analytical research is a research method performed by examining, 

scrutinizing, and coding the existing records and documents related to the problem sit-

uation of the research subject considering the purpose of the study [43]. Cohort studies 

(prospective or retrospective), which represent the most reliable method in determining 

the cause-effect relationship among analytical studies, evaluate whether there is a 

causal relationship between the result and the factor(s) and follow up individuals over 

time [44]. Prospective cohort studies aim to determine the difference between similar 

individuals for the condition that is the subject of investigation within a certain period 

of time to reveal how the identified factors affect the odds of a particular outcome. 

2.1 Participants 

The sample of this study consists of 700 children aged between 5 and 6 years who 

receive education in 18 different kindergartens in disadvantaged areas of the city of X, 

the X Metropolitan Municipality of Turkey. Its study group is selected using the crite-

rion sampling method, one of the purposeful sampling methods. The criteria in this 

study are: "being economically disadvantaged", "currently attending the pre-school ed-

ucation institutions opened by the X Metropolitan Municipality for the economically-

disadvantaged children", "being in the age group of 5-6 years" and "having participated 

in the Phase 1 of the "From 7 to 77, Having Fun with Science Project" and the study 

group was selected based on these criteria. The sample of this study consisted of a total 

of 623 children, including 304 girls and 319 boys in the age group of 5-6 years attending 

preschool educational institutions opened by the X Metropolitan Municipality in the 

2021-2022 academic year. However, based on the feedback received from the teachers 

following the festival, the sample was limited to a total of 283 children, including 139 

girls and 159 boys. The drawings of 65 children and 58 children were excluded from 

this study, respectively, during the pre-science-festival and post-science-festival period, 

as they did not offer sufficient information for analysis. Kreje and Morgan (1970) stated 

that the sample size for a universe of 700 people should be 248 [45]. Thus, the study 

group in this study that consisted of 298 children following the science festival is 

proved satisfactory. 

2.2 Data Collection Tools and Data Collection 

Prior to data collection, the required permission was obtained from the Social and Hu-

manities Research and Publication Ethics Committee of X University (meeting decision 

in 2022-06 session dated June 24, 2022). Also, the management of the X Metropolitan 

Municipality kindergartens and teachers were informed about the purpose of this study.  
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This study aims to reveal the effect of the mentioned science festival on the perceptions 

of disadvantaged children attending preschool education towards scientists. It uses doc-

ument analysis as the method to collect the data and the method of drawing, the univer-

sal language of children, as a projective method as the tool to collect the data. Further, 

this study benefits from interviews. The "Draw-A-Scientist Test" developed by Cham-

bers (1983) and widely used to reveal the images of individuals about scientists has 

been an instrumental tool for this study [46]. As drawings are a way to allow individuals 

to reflect their lives, the data of this study were collected through the method of drawing 

a picture. The children were also asked questions about their drawings and asked to 

describe what they represented in their drawings.  

In accordance with the design of prospective cohort research, the first drawing, 

which aimed to reveal the perceptions of the children towards scientists, was performed 

3 weeks before the "From 7 to 77, Having Fun with Science Project", and no instruction 

or information regarding "scientists" was given. During the test, the children were dis-

tributed with A4-sized drawing papers and crayons, and asked to draw what came to 

their minds when they thought of a "scientist". No intervention was made to the children 

while they drew, and they were given freedom in their drawings. They were also free 

to use any kind of paint or crayon they wanted while drawing. After they completed 

their drawings, they told about what they had drawn during a short chat. The whole 

process lasted about 30 minutes. To encourage the children to explain what they drew, 

they were asked "Who is the scientist you drew?", "What is the gender of the scientist 

you drew?" and "What is the scientist you drew doing?" While they were describing 

their drawings, notes were taken in an attempt to relate the phenomena that they ex-

pressed with the image they used. They were further asked “Do you want to be a scien-

tist?” and “What would you do if you become a scientist?" The children were not forced 

to answer, and any answer given was recorded. 

To identify the change in their perceptions, the second drawing was applied after the 

activities performed in the Phase 1 of the Tubitak Science Festival, the ""From 7 to 77, 

Having Fun with Science Project". The change in their perceptions towards scientists 

after this process was evaluated. 

2.3 Process 

The target audience of the workshops in the project process were preschool students in 

the age group of 5-6 years, and these students were grouped by their age and grades. 

The project included a total of 41 different activities. Some of these workshops are as 

follows: Grandfather-Father-Child Workshop, Creativity Workshop with Electronic 

Kits, Crazy Conductivity with Soft Circuits, Learn Time! Program Your Life!, I Can 

Play Different Games With Different Friends, Where Do Animals Live?, Non-Burning 

Paper Cup, Learning My Neighborhood with Robot Bee, Learning Professions with 

Robot Bee, Use of Mind and Intelligence Games in Preschoolers, Awakening of Spring, 

Shopping, Colors Floating in Milk, Floating Flowers, Science Without Borders, Stars 

and Beyond through Mobile Apps, Spare Workshop 1: Volcano. The workshops were 

held at the Science and Technology Center of the City of X. Each workshop was 

planned to last about 30 minutes and involve 20 children. These workshops were leaded 
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by 11 faculty members who are expert in their field as well as 17 teachers working in 

the X Provincial Directorate of National Education. The faculty members and teachers 

did not carry out any additional activity that explains the characteristics of a scientist 

during the conduct of this research; however, they interacted with the children at the 

Science Technology Center by performing activities through observation and experi-

ments like a scientist. 

2.4 Data Analysis 

In order to analyze the data, this study benefited from an examination of the drawings 

considered as documents. The examination was performed through document analysis 

and descriptive analysis method. Document analysis is a type of data analysis in ana-

lytical research that seeks to review and analyze the content in general [47]. Through 

descriptive analysis, the elements in the drawings were identified as codes. After the 

coding process, themes were created based on these codes. The drawings were assessed 

to create these themes; besides, the themes identified by the researchers, the themes 

regarding the image of a scientist put forward by Newton and Newton (1992) were used 

[48]. Consequently, the identified 8 themes (Perception towards the gender of the sci-

entist; Perception towards who a scientist is; Perception towards what a scientist does; 

Perceptions of the scientist's appearance; Perceptions on the instruments used by the 

scientist; Scientists in the drawings; The children's interests in becoming a scientist and 

What they want to do as a scientist) were about who the scientists in the drawings are, 

what they do, their appearances, instruments, renowned scientists and whether they are 

interested in becoming a scientist or not, and what they want to do if they were a scien-

tist.  

The codes under each theme were expressed in frequency and percentage. The 

changes in frequency and percentage from the pre- to post-test were compared through 

χ2 analysis.. In presenting the findings as tables, some of the drawings made by the 

children are included to illuminate the findings. To support these drawings, the codes 

that the participants were identified with were used. The girls who participated in this 

study were identified with codes in the range of G1-G304, and the boys with the codes 

in the range of B1-B319, for before and after the science festival.  

In order to ensure the validity of the research, this study presents the drawings of the 

children and attempts to establish the cause-and-effect relationships in the findings 

based on these drawings. To test the reliability of this research, the data obtained from 

the analysis of the drawings were compared by the researcher and an expert, and a 

consensus between them was reached on the identified codes and themes. 

3 Findings 

Table 1 offers information on the gender of the scientists drawn by the children for the 

"Draw-A-Scientist Test" before and after the science festival by gender. 
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Table 1. The gender of the scientists drawn by the children for the "Draw-A-Scientist Test" be-

fore and after the science festival by gender 

Perception 

towards the 

gender of the 

Prior to the Science Festival Following the Science Festival 

scientist Total Boys Girls Girls Total Boys 

Sub-themes f % f % f % f % f % f % 

Women 236 77,63 38 11,91 274 44 113 81,29 17 11,11 130 44,5 

Men 58 19,08 266 83,39 324 52 23 16,55 128 83,66 151 51,7 

Both genders 5 1,64 5 1,57 10 1,61 2 1,44 7 4,58 9 3,08 

One gender, 

two people 
5 1,64 10 3,13 15 2,41 1 0,72 1 0,65 2 0,68 

Total 304 48,8 319 51,2 623 100 139 48 153 52 292 100 

x2= 5,28; sd= 3; p= 0,15 

Table 1 shows that 77.63% (f=236) of the girls in this study drew female scientists and 

83.39% (f=266) of the boys drew male scientists before the science festival. After the 

science festival, 81.29% of the girls (f=113) drew female scientists whilst 83.66% of 

the boys (f=128) drew male scientists. The chi-square analysis showed no significant 

difference in the perceptions of the children towards the gender of the scientist after the 

festival (p>.05).  
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Fig. 1. Examples of children's paintings 

Table 2 shows the distribution of the question of who a scientist is based on the scien-

tists drawn by the children for the "Draw-A-Scientist Test" before and after the science 

festival by gender. 



 

ter the science festival are by the gender of the children 

 oys To
Grand 

otal 

%  % 

My mother 17 10,6 10 5,21 27 7,67 6 6,06 5 4,85 11 5,45 
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Perc

wh

eption towards 

o a scientist is 

Boys 

Prior to the Science Festival Following the Science Festival 

Sub-
Codes 

Grand 

total 
Girls

f 

Total 

f % 

Girls tal 
t

% f 
themes 

f % f % f % f

B

% f 

Imagined sci-

entist  
34 48,6 23 34,8 57 41,9 14 41,2 17 41,5 31 41,3 

ep
ti

o
n
 

Renowned sci-

entist 

Someone who 

11 15,7 32 48,5 43 31,6 6 17,6 11 26,8 17 22,7 

er
c conducts ex- 9 12,9 9 13,6 18 13,2 11 32,4 4 9,76 15 20 

st
ic

 p periments 

Someone who 
136 21,8 75 25,1 

R
ea

li does research, 

works hard 

9 12,9 2 3,03 11 8,09 1 2,94 4 9,76 5 6,67 

Someone who 

invents 
7 10 0 0 7 5,15 2 5,88 5 12,2 7 9,33 

Total 70 100 66 100 136 100 34 100 41 100 75 100 

His/her friend 55 34,4 68 35,4 123 34,9 24 24,2 25 24,3 49 24,3 

Himself/her-

self 
39 24,4 43 22,4 82 23,3 30 30,3 20 19,4 50 24,8 

ep
ti

o
n
 

People related 

to the profes-

sion  

14 8,75 16 8,33 30 8,52 14 14,1 20 19,4 34 16,8 

ic
 p

er
c My sis-

ter/brother/you 10 6,25 6 3,13 16 4,55 
352 56,5 

4 4,04 7 6,8 11 5,
2

45 
02 67,6 

al
is

t nger sibling 

My father 7 4,38 25 13 32 9,09 4 4,04 9 8,74 13 6,44 

n
re

My relative 7 4,38 6 3,13 13 3,69 3 3,03 3 2,91 6 2,97 

U

Robot 6 3,75 13 6,77 19 5,4 4 4,04 1 0,97 5 2,48 

A cartoon 

character 
  0   0 0 0 1 1,01 9 8,74 10 4,95 

A foreigner 5 3,13 5 2,6 10 2,84 9 9,09 4 3,88 13 6,44 

  

Total 160 100 192 100 352 100 99 100 103 100 202 100 

L
ac

k
s 

an
y

p
er

ce
p

ti
o

n

Does not have 

any idea 
74 54,8 61 45,2 135 100 135 21,7 9 6,34 13 8,28 22 10,9 22 7,36

        Total 304 48,8 319 51,2 623 100 623 100 142 100 157 100 299 100 299 100 

x2= 1,22; sd= 2; p=0,54 

Table 2 demonstrates that the girls (f=68, 21.32%) and the boys (f=55, 18.09%) stated 

that they drew mostly their friends as scientists before the science festival. The second 

Table 2. The chi-square analysis on who the scientists drawn by the children before and af-
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most-depicted person as the scientist in the drawings of the girls (f=39; 12.83%) and 

the boys (f=43; 13.48%) was themselves. Following the science festival, the girls 

mostly drew themselves (f=30; 21.13%) as the scientist, then their friends (f=24; 

16.90%); the boys, on the other hand, mostly drew their friends (f=25; 15.92%) as the 

scientist and then themselves and a professional person such as a worker, doctor, fire-

fighter (f=20; 12.74%). 23.03% of the girls and 20.69% of the boys as well as 23.94% 

of the girls and 26.11% of the boys had a realistic perception towards who a scientist 

is, respectively, before and after the science festival. Yet, 52.63% of the girls and 

60.19% of the boys as well as 69.72% of the girls and 65.61% of the boys had an unre-

alistic perception towards who a scientist is, respectively, before and after the science 

festival. On the whole, the realistic and unrealistic perceptions of the children towards 

who a scientist is increased after the science festival; the ratio of not having any per-

ception decreased. This means that the science festival had a positive impact on the 

perceptions of the children towards who a scientist is. The chi-square analysis showed 

no significant difference in the perceptions of the children towards who a scientist is 

after the festival (p>.05). 

 

Fig. 2. Examples of children's paintings 

Table 3 presents information on what the scientists drawn by the children do before and 

after the science festival by the gender of the children. 
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Per

war

scie

ception to-

ds what a 

ntist does 

Prior to the Science Festival Following the Science Festival 

Sub-

theme Codes 
otal 

Grand 

total 
l 

Grand 

total 
Boys Boys Girls Girls 

s f % f % f %  f % f % f % f %  f %

Performs 

an experi-

ment 

37 21 43 19,5 80 20 26 32.1 19 17,8 45 24 

Invents 

something 
20 11,4 21 9,55 41 10 13 16 12 11,2 25 13 

Research 19 10,8 21 9,55 40 10 6 7,41  7,48 14 7,4 

Studies the 

space 
14 7,95 11 5 25 6,3 0 0  5,61 6 3,2 

Does im-

aginary 

(magical) 

things  

13 7,39 22 10 35 8,8 0 0  1,87 2 1,1 

Production 30 17 41 18,6 71 18 13 16 17 15,9 30 16 

o
n
 

Helps peo-

ple/saves 

the world. 

10 5,68 10 4,55 20 5,1 4 4,94  2,8 7 3,7 

c 
p

er
ce

p
ti

Solar-

powered 

aircraft 

  0   0 0 0

3

 

96 58 

0 0  0,93 1 0,5 

188 61,8 

R
ea

li
st

i

Makes a 

po-

tion/mix-
9 5,11 14 6,36 23 5,8 6 7,41 4 13,1 20 11 

ture 

Builds a 

robot 
9 5,11 18 8,18 27 6,8 4 4,94 10 9,35 14 7,4 

Produces 

light 
3 1,7 3 1,36 6 1,5 0 0  0 0 0 

Flying 

car/shoes/s

occer 

ball/chair 

3 1,7 4 1,82 7 1,8 1 1,23  2,8 4 2,1 

Science 2 1,14 7 3,18 9 2,3 3 3,7  2,8 6 3,2 

Time ma-

chine 
2 1,14   0 2 0,5 1 1,23  1,87 3 1,6 

Breaks 

down the 

atom 

0 0 2 0,9 2 0,5 0 0   0 0 0 

Table 3. What the scientists drawn by the children in this study before and after the science 



 

tasks  

8
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Anything 2 1,14 1 0,45 3 0.76 2 2,47 1 0,93 3 1,6 

Has found 

gravity 
2 1,14 2 0,91 4 1 0 0 1 0,93 1 0,5 

Measures 

the 

strength of 
1 0,57 0 0 1 0,3 2 2,47 4 3,74 6 3,2 

water 

Total 176 100 220 100 396 100 81 100 107 100 188 100 

Is engaged 

with dif-

ferent 
62 72,1 64 88,9 126 0 45 32.1 49 29,9 94 50 

ce
p

ti
o
n
 

Clean-

ing/cook- 23 26,7 6 8,33 29 18 8 5,71 4 2,44 12 6,4 

c 
p

er ing 
158 23 0,6 106 34,9 0,

n
re

al
is

ti Hypnosis 

Goes for a 

vaca-

0 0 0 0 0 0 0 0 1 
1 

1 
5 

U

tion/does 

not work 

at all 

1 1,16 2 2,78 3 1,9 0 0 0 0 0 0 

y
 

Total 

o
n
 

86 100 72 100 158 100 53 37,9 53 32,3 106 100 

L
ac

k
s 

an

p
er

ce
p

ti Does not 

have any 

idea 

74 54,8 61 45,2 135 100 135 20 6 60 4 40 10 100 10 3,29 

 Grand total 336 48,8 353 51,2 689 100 689 100 140 46,1 164 53,9 304 100 304 100 

x2= 2,65; sd= 2; p=0,27 

Table 3 demonstrates that 336 of the girls and 353 of the boys expressed different opin-

ions on the question of "What does a scientist do?" before the science festival. After the 

festival, 140 girls and 164 boys reported different views on this regard. The opinions 

of 18.45% of the girls (f=62) and 18.13% of the boys (f=63) implied that "a scientist is 

engaged with different tasks" before the science festival; after the festival, 32.14% of 

the girls (f=45) and 29.27% of the boys (f=48) thought so. The second most common 

opinion, "a scientist makes experiments", was expressed by 11.01% of the girls (f=37) 

and 12.18% of the boys (f=43) before the science festival. After the festival, 18.57% of 

the girls (f=26) and 11.59% of the boys (f=19) stated this. This study, thus, ascertained 

that before the festival, 52.38% of the girls and 62.32% of the boys had a realistic per-

ception of what a scientist does, and that after the festival, this perception became more 

common, increasing to 57.86% among the girls and 65.24% among the boys. Also, 

before the festival, 25.60% of the girls and 20.40% of the boys had an unrealistic per-

ception; after the festival, 37.86% of the girls and 32.32% of the boys expressed an 

unrealistic perception. Overall, the realistic and unrealistic perceptions of the children 
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of what a scientist does increased after the festival; on the other side, the ratio of lacking 

any perception decreased. The chi-square analysis determined that the children's 

perceptions of what a scientist does did not change after the festival (p>.05). 

Fig. 3. Examples of children's paintings 

Table 4. presents information on the appearance of the scientists drawn by the children for 

the "Draw-A-Scientist Test" before and after the science festival by gender. 

 Prior to the Science Festival  Following the Science Festival 

Girls 
rand 
otal tal 

G
tBoys 

Sub-themes/ 
Girls Total 

f % f % f % f % f  F % f % f % 

Happy 117 74,5 105 67,7 222 71,2 312 43,3 80 7,9 65 76 145 82,4 176 32,12

al
 Unhappy 13 8,28 25 16,1 38 12,2   5 ,49 2 2,4 7 3,98   

ti
o
n

Scared 13 8,28 13 8,39 26 8,33   0 0 1 1,2 1 0,57   

E
m

o Emotionless 
face 11 7,01 9 5,81 20 6,41   6 ,59 15 18 21 11,9   

Surprised 3 1,91 3 1,94 6 1,92   0 0 2 2,4 2 1,14   

Total 157 100 155 100 312 100   91 00 85 100 176 100   

al
 

Dressy and 
colorful 39 22,8 16 9,2 55 15,9 345 47,9 35 2,6 9 7,3 44 15,8 279 50,91

P
h

y
si

c

Long-haired 

Has messy-

35 20,5 10 5,75 45 13   46 9,7 10 8,1 56 20,1   

hair/a crazy 
look 23 13,5 23 13,2 46 13,3   7 ,52 8 6,5 15 5,38   



 

6,09

12,2

0,36

3,58

0 

1,79

0 

0 

0,36

0 

0 

10,8

5,73

1,43

0,36

14 

2,15

100

100

100

x2= 1,75; sd= 2; p= 0,42 
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Has glasses 22 12,9 27 15,5 49 14,2   9 5,81 8 6,5 17    
Has no 
hands and 
feet 12 7,02 14 8,05 26 7,54   25 16,1 9 7,3 34    

Has one arm 
or one leg 6 3,51 0 0 6 1,74   1 0,65 0 0 1    
Has long and 
big arms and 
hands 5 2,92 15 8,62 20 5,8   5 3,23 5 4 10    

Has wings 4 2,34 4 2,3 8 2,32   0 0  0 0   

Has a very 
big mouth, 
eyes or ears 4 2,34 7 4,02 11 3,19   3 1,94 2 1,6 5    
Has multiple 
arms 3 1,75 3 1,72 6 1,74   0 0 0 0 0   
Has only one 
eye 3 1,75 4 2,3 7 2,03   0 0 0 0 0   

Dressed in 
costume 3 1,75 3 1,72 6 1,74   1 0,65 0 0 1    

Bearded 2 1,17 4 2,3 6 1,74   0 0 0 0 0   

Aged 2 1,17 4 2,3 6 1,74   0 0 0 0 0   
With tousled 
hair 2 1,17 21 12,1 23 6,67   10 6,45 20 16 30    

Bald 2 1,17 4 2,3 6 1,74   4 2,58 12 9,7 16    
Wears a lab 
coat 2 1,17 2 1,15 4 1,16   3 1,94 1 0,8 4    
Has very 
large hands 
and feet 1 0,58 2 1,15 3 0,87   0 0 1 0,8 1    

Wears a hat 1 0,58 6 3,45 7 2,03   4 2,58 35 28 39   
Has a mus-
tache 0 0 5 2,87 5 1,45   2 1,29 4 3,2 6    

Total  171 100 174 100 345 100   155 100 124 100 279    

s 
A

m
b

ig
u
o

u

Scribble 13 20,3 51 79,7 64 100 64 8,88 22 23,7 71 66 93  93 16,97 

Total 341 47,3 380 52,7 721 100 721 100 268 100 280 100 548  548 100 

Table 4 points out that there were 341 and 380 different features in the drawings of the 

girls and the boys, respectively, before the science festival; afterwards, the number of 

different features in the drawings decreased to 268 for the girls and 280 for the boys. 

Before the festival, the most common feature of the scientist in the drawings of the girls 

(f=117; 34.31%) and the boys (f= 105; 27.63%) is that the scientist is happy. This was 

the case for the drawings made after the festival too.  Remarkably, the girls (f= 80; 

29.85%) and the boys (f=65; 23.21%) mostly drew happy scientists. The second most 

common feature of the scientists in the drawings made by the girls before the festival 
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was that the scientist was dressy and colorful (f=39; 11.44%); the scientist in the draw-

ings made by the boys was wearing glasses (f=27; 7.11%).  The second most remarka-

ble feature in the drawings made by the girls after the festival was that the scientist had 

long hair (f=46; 17.16%), while the scientists drawn by the boys were wearing a hat 

(f=35; 12.50%). 3.81% of the girls and 13.42% of the boys did not depict a distinct 

person in their drawings before the festival; similarly, 8.21% of the girls and 25.36% 

of the boys failed to draw a distinct person after the festival. Regarding the appearances 

of the scientists, the perception of the girls that a scientist has long hair, is dressy and 

colorful, was more common among the girls after the festival; on the other side, the 

perception that a scientist wears glasses, has messy hair or a crazy look was less com-

mon. The chi-square analysis showed that the children's perceptions towards the 

appearance of a scientist did not change after the festival (p>.05). 

Fig. 4. Examples of children's paintings 

Table 5 gives information on the scientific instruments drawn by the children for the 

"Draw-A-Scientist Test" before and after the science festival by gender. 
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Table 5. The scientific instruments used by the scientists drawn by the children in this study 

before and after the science festival by gender 

Prior to the Science Festival Following the Science Festival 
Perceptions on the 

instruments used by 
the scientist 

Sub- Total Boys Girls Girls Total Boys 

themes 
Codes 

f % f % f % f % f % f % 

a-  

Test Tubes 29 87,9 30 68,2 7 100 8 100 

ab
o

r
to

ry Microscope 0 0 1 2,27 65 69,9 0 0 0 0 15 79 

L

Magnifier 4 12,1 1 2,27 0 0 0 0 

Rocket 7 46,7 2 4,55 0 0 1   

g
 Earth 2 13,3 0 0 1 0 0 0 

ee
ri

n

Telescope 1 6,67 2 4,55 0 0 1 9,09 4 21 

-E
n

g
in Robot, 

Drone 2 13,3 4 9,09 26 28 0 0 1 9,09 

p
ac

e

Watch 1 6,67 1 2,27 0 0 0 0 

S

Magnet 1 6,67 1 2,27 0 0 0 0 

Lightbulb 1 6,67 1 2,27 0 0 0 0 

al
 Medicine 0 0 1 2,27 0 0 0 0 

0 0 

M
ed

ic

Dental Sup-
plies 

1 2,04 0 0 
2 2,15 

0 0 0 0 

                Total 49 52,7 44 47,3 93 100 8 42,1 11 57,9 19 100 

x2= 1,56; sd= 2; p= 0,46 

Table 5 shows that the girls drew 49 different scientific instruments whilst the boys 

drew 44 different scientific instruments prior to the science festival and that the girls 

and the boys drew 8 and 11 instruments, respectively, following the festival. It is nota-

ble that the scientific instrument that the children drew the most is test tubes. Before 

the festival, 59.18% (f=29) of the girls and 68.18% (f=30) of the boys drew test tubes 

in their drawings as the scientific instruments; after the festival, 87.50% (f=7) of the 

girls and 72.73% (f=8) of the boys drew test tubes. The chi-square analysis yielded no 

significant difference in the perceptions of the children towards the scientific instru-

ments used by scientists after the festival (p>.05). 
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Fig. 5. Examples of children's paintings 

Table 6 reveals the renowned scientists drawn by the children for the "Draw-A-Scientist 

Test" before and after the science festival by gender. 

Table 6. Renowned scientists drawn by the children in this study before and after the science 

festival by gender 
Following the Science Festi-

Total 

Scientists in the drawings  

Sub- Codes 
Girls Total 

val 
Boys 

Scientists 
who lived 
in the past 

Atatürk, Ein-
stein, Newton, 
Khwarizmi, Al-
exander Graham 
Bell, Alva 
Fisher, Edison, 
Grand Sinan, Ar-
chimedes, Bîrûnî 

12 100 28 87,5 40 91 4 100 12 100 16 100 

Scientists 
who are 
alive to-
day 

Aziz Sancar, 
Steve Jobs, Elon 
Musk 

0 0 4 12,5 4 9,1 0 0 0 0 0 0 

  Total 12 30 32 80 40 100 4 25 12 75 16 100 

x2= 0,53; sd= 1; p= 0,002 
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Table 6 indicates that 12 of the girls and 32 of the boys in this study drew a re-
nowned scientist before the science festival; on the other hand, only 4 girls and 12 
boys drew a renowned scientist after the festival. Einstein is the scientist drawn 
by most of the children. Prior to the festival, 5 of the girls (41.67%) and 7 of the 
boys (21.88%) drew Einstein; following it, 1 of the girls (20%) and 6 of the boys 
(50%) drew Einstein. The scientists drawn by the children before the science fes-
tival are Newton (g: 2, b: 6), Khwarizmi (g: 2, b: 6), Alexander Graham Bell (g: 1, b: 
0), Alva Fisher (g: 1, e: 0), Elon Musk (g: 1, b: 0), Edison (g: 0, b: 5), Hezârfen (g: 0, 
b: 1), Atatürk (g: 0, b: 1), Aziz Sancar (g: 0, b: 1), Steve Jobs (g: 0, b: 1), Grand Sinan 
(g: 0, b: 3) and Archimedes (g: 0, b: 1). Those drawn after the science festival are 
Newton (g: 1, b: 1), Grand Sinan (g: 1, b: 1), Archimedes (g: 1, b: 3), and Bîrûnî (g: 
0, b: 1) (see Drawing 11-12). The chi-square analysis showed that there is a sig-
nificant change in the perceptions of the children regarding the renowned scien-
tists drawn by them before and after the festival for the scientists living in the past 
(p<.05). 

Fig. 6. Examples of children's paintings 

Table 7 presents the opinions of the children about whether they were interested 
in becoming a scientist in the “Draw a Scientist Test” before and after the science 
festival by gender. 



 

science festival 

 

64             P. B. Kahraman et al.

  Prior to the Science Festival Following the Science Festival 

Girls Total Boys Girls Total Boys 
Sub-themes Codes 

f % f % f % F % f % f % 

Those who want to 

be a scientist  
Yes 221 73 228 76,5 449 74,8 110 79 112 74 222 76 

Those who do not 

want to be a scien-

tist 

No 83 27 76 25,5 159 26,5 29 21 41 27 70 24 

Total 302 50 298 49,7 600 100 139 48 152 52 291 100 

x2= 0,16; sd= 1; p= 0,69 

From Table 7, it is clear that 73.18% of the girls (f=221) and 76.51% of the boys (f=228) 

were interested in becoming a scientist prior to the science festival. After the festival, 

79.14% of the girls and 73.68% of the boys stated that they wanted to become scientists. 

Also, before the festival, when asked about whether they want to become a scientist 

when they grow up, 15 of the boys and 2 of the girls told that they do not have any idea. 

The chi-square analysis determined that the children's interests in becoming scientists 

did not change after the festival (p>.05). 

Table 7. The children's interests in becoming a scientist by gender before and after the 

Fig. 7. Examples of children's paintings 
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Table 8 offers information on what the children who expressed that they are in-
terested in becoming scientists when they grow up want to do by their gender. 

Table 8. The distribution of the answers given to the question of "What would you do 

when you become a scientist?" asked in this study before and after the science festival 
What they want to do as a 

scientist 
Prior to the Science Festival Following the Science Festival 

Sub-themes Codes 
 

Bo Total 

f % 

Girls Girls Boys 

Perform different pro-
fessions 

63 37,7 35 23,5 30 28,57 23 19,33 

Make inventions 15 8,98 21 14,1 14 13,33 12 10,08 

Production 15 8,98 16 10,7 7 6,67 14 11,76 

Build a robot/air-
plane/rocket/submarine 

15 8,98 17 11,4 9 8,57 18 15,13 

Make experiments 12 7,19 31 20,8 16 15,24 13 10,92 

I want to study/heal an-
11 6,59 2 1,34 6 5,71 2 1,68 

imals 

Inquiry/research 11 6,59 7 4,7 6 5,71 6 5,04 

Study/explore space 
Study nature and plant 

7 

5 

4,19 

2,99 

6 

2 

4,03 

1,34 

3 

1 

2,86 

0,95 

1 

1 

0

0

,84 

,84 

n
 

production 
Save all people/chil-

p
ti

o dren 
5 2,99 4 2,68 3 2,86 4 3,36 

er
ce

I teach science to chil-
dren 

1 0,6 0 0 0 0 0 0 

 p 199 88,8 

ti
c I want to read books 4 2,4 0 0 316 89,27 0 0 0 0 

is Time machine 0 0 1 0,67 0 0 0 0 

ea
l

I want to find different 

R glaciers 
0 0 1 0,67 0 0 0 0 

To invent teleportation 1 0,6 0 0 0 0 0 0 

To make  medicine 1 0,6 0 0 1 0,95 1 0,84 

To produce ice cream 
0 0 1 0,67 0 0 0 0 

that does not melt 

To do robotic coding 0 0 0 0 0 0 1 0,84 
To turn back time 0 0 0 0 0 0 1 0,84 

Smart plane/aircraft 0 0 0 0 0 0 2 1,68 

Hypnosis 0 0 0 0 0 0 1 0,84 

To produce flying 
shoes/skateboards/cars 

1 0,6 5 3,36 0 0 3 2,52 

  Total 167 52,8 149 47,2 96 48,24 103 51,76     

 p
er

-

n
 

To make magic 3 1,69 4 2,42 3 2,86 6 5,04 

is
ti

c

ti
oTo make potions 9 5,06 20 12,1 6 5,71 8 6,72 

ea
l

ce
pTo burn things 0 0 1 0,61 

38 10,73 
0 0 0 

25 
0 

11,2 

n
r To rule the world 0 0 0 0 0 0 1 0,84 

U To go on a holiday 0 0 1 0,61 0 0 1 0,84 
                           Total 179 50,6 175 49,4 354 100 105 46,88 119 53,13 224 100 

x2= 0,01; sd= 1; p= 0,92 
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Table 8 reveals that 35.39% of the girls (f=63) and 21.21% of the boys (f=35) who 
were interested in becoming scientists before the science festival reported that 
they would perform different jobs such as cleaning, cooking, repairing, putting out 
fires, and so forth.  Furthermore, 8.43% (f=15) of the girls mentioned making in-
ventions and producing goods such as machinery and phones, while 18.79% 
(f=31) of the boys mentioned making experiments. The girls and the boys who 
were interested in becoming a scientist even after the science festival were, re-
spectively, 28.57% (f=30) and 19.33% (f=23); they stated that they would per-
form different jobs such as cleaning, cooking, repairing, putting out fires, becom-
ing a doctor, which emphasize aspects of different professions. Also, 15.24% 
(f=16) of the girls told that they wanted to do experiments, while 15.13% (f=18) 
of the boys stated that they wanted to build vehicles such as robots, airplanes, and 
rockets. It is remarkable that the children had already realistic perceptions. Yet, 
the festival supported their perceptions towards making inventions and experi-
ments. The chi-square analysis yielded that the perceptions of the children for the 
question of "What would you do when you become a scientist?" did not change 
significantly after the festival (p>.05). 

Fig. 8. Examples of children's paintings 
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4 Results, Conclusions and Recommendations 

One of the prerequisites for understanding science and the nature of scientific 

knowledge is to correctly understand the individuals in this field [49]. The accurate and 

positive perceptions of students towards scientists affect their achievements and career 

choices in science [49, 50]. Various studies have been performed to ascertain the per-

ceptions of students towards scientists and concluded that students have a stereotypical 

image of a scientist, who is antisocial, lonely, in a lab coat, male, has messy hair, 

glasses, a beard, works indoors, uses test tubes and so forth [40, 41, 49, 51-53]. Ac-

cording to Palomba (2017), interactions with scientists who exhibit different qualities 

and behaviors from the stereotypes held about scientists help change such beliefs and 

attitudes [54]. This study has found that the girls included in this study drew a female 

scientist and the boys drew a male scientist both before and after the science festival. It 

also revealed that there is no significant difference in the drawings made by the children 

in terms of the gender of the scientist, the appearances of the scientist, what the scientist 

was doing, the tools that the scientist was using, by the gender of the children.  It is 

important that the girls and boys drew primarily happy scientists before and after the 

science festival; further, the girls drew colorful and dressy scientists whereas the boys 

drew scientists with glasses before the festival. The girls drew scientists with long hair 

whilst the boys drew scientists with a hat after the festival. This study reveals that the 

scientific instrument that the children drew the most is test tubes. The children stated 

that scientists are individuals engaged with different jobs and do different professions, 

such as doctor, fire department, mechanic. Moreover, the boys and the girls who stated 

that they want to be scientists before and after the science festival expressed that they 

would perform jobs that refer to different professions such as cleaning, cooking, repair-

ing, putting out fires, and becoming a doctor. I was examined the perceptions of the 

students at different grade levels and teachers who participated in the science festival 

towards science and scientists [51]. As previous studies, their study also concluded that 

both the students and teachers had stereotypes about scientists.  That being said, it is 

reasonable to claim that children have stereotypes about scientists and hold wrong per-

ceptions. A reason for this may be that children depict the physical characteristics of 

scientists through their perceptions shaped by the cartoons or television programs they 

watch. Still, it seems that children have at least some information about scientists living 

in the past and still alive; regarding that, they mostly mentioned Einstein. Thus, there 

is a significant difference in the drawings made by the children before and after the 

science festival for the drawings made before the festival. This may be because that the 

teachers or families of these children previously informed about these scientists or read 

a book about them. The festival held as part of this study did not carry out any additional 

activity to provide the definition of the perception towards scientists. Therefore, family 

and teachers are important factors in the perception of children. From this standpoint, 

it is plausible to argue that the children have not been involved in activities that seek to 

enhance their perception towards scientists. Indeed, some research underlined that alt-

hough participants initially had misconceptions about scientists and scientific activities, 

the descriptions of children and adults changed after interacting with scientists [55, 56]. 

For example, Boyette & Ramsey (2019) conducted a study with participants over the 
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age of 14 at 14 science festivals across the United States, and found out that the expe-

riences of scientists at public events can positively affect participant perception [57]. 

Probing into the perceptions of participants in science festivals, these studies aim to 

reveal the existing perceptions of participants towards scientists. This study seeks to 

reveal the perceptions of the children, especially those in disadvantaged areas, towards 

scientists, and it is remarkable that the findings of this study are congruent with the 

results of previous research. 

 Teachers may carry out different activities such as story-telling, drama in their 

classrooms on the life stories of scientists and their achievements. 

 The activities in the science festival as part of this study did not include any 

activity that supports the children's understanding of a scientist. No effort was 

made in this regard. Science festivals in the future may incorporate efforts to 

enhance the understanding on scientists. 

 Such study on the perception towards scientists may also follow an experi-

mental pretest-posttest design, which can strengthen it. 

 This study has been conducted with the children receiving education in disad-

vantaged areas. Further studies may use a different sample. 
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