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This study aimed at in-depth examination of middle school students’
perceptions about the scientists. The study was carried out with survey
model. The data of the study were gathered via “Questionnaire for
Evaluation of Scientists (QES)” and focus group interviews. The data
were analysed quantitatively and the quantitative data were qualitatively
supported with quotations and interviews’ data. . The study group is
consisted of 1011 middle school students from different cities in Turkey.
According to the studies, students’ perceptions about the scientists were
mostly similar to the results. 1011 middle school students in different
grades have similar perceptions but their image of the scientists’ scores
low. The students’ images of a scientist had positive features such as
intelligent and imaginative but they had also negative images like boring.
Students think that a scientist was not very religious or did not believe in
God. The students had positive views when they evaluated themselves as
a scientist. It was observed that the physical features of the students’
image of scientists were males, in their 30s, with strange hair style and an
ordinary look, and wearing glasses, beard/moustache, and a lab coat.
They thought that the scientists were interested in invention, research and
experiment and worked in a laboratory. As the source of their images,
they stated scientists’ life stories, the internet, course books, science
journals, and films.

Introduction

Due to the requirements of the knowledge era, developing each individual’s skills for
doing science has become important. The science education curriculum in Turkey,
implemented and revised in 2013, emphasize the working processes of scientists in the
following goals: “To help students understand how scientists create scientific knowledge, the
process through which the generated knowledge goes, and how it is used in new scientific
research” and “To make contributions to understanding that science has been produced as a
result of joint effort by many scientists from all cultures and to develop the feeling of
appreciation of scientific studies” (MNE, 2013: 2). Moreover, national and international
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science education programs aim to educate scientifically literate individuals and they have

adopted inquiry based learning approach (Gormally, Brickman, Hallar & Armstrong, 2009).

Based on the inquiry-based approach, students gain scientific process skills used by the

scientists during their studies and create knowledge in their minds via learning through

experience and thinking like a scientist. This means that students see the world through a

scientist’s eye, so students should have positive images about scientists (Kaya, Dogan & Ocal,

2008). Individuals’ cognitive images and perceptions about scientists have an important effect

on their attitudes towards science (Finson, 2002; Kahle, 1989). It was revealed in the studies

that science and scientist’s images had complex structures and school and textbooks (Aggiil-

Yalcin, 2012; Finson, 2002; Karagam, Aydin & Digilli, 2015; She, 1995; Song & Kim, 1999;

Tiirkmen, 2008), teacher’s behaviours and personality (Akcay, 2011; Buldu, 2006; Song &

Kim, 1999; Tiirkmen, 2008), informal activities (Bulus-Kirikkaya, Bozkurt & Iseri, 2011),

television and cartoons/films (Aggiil-Yalcin, 2012; Chambers, 1983; Finson, 2002; Giiler &

Akman, 2006; Song & Kim, 1999; Tiirkmen, 2008), the Internet (Aggiil-Yalgin, 2012;

Finson, 2002), museum and field trips (Aggiil-Yal¢in, 2012; Song & Kim, 1999), scientist’s

biographies (Aggiil-Yal¢in, 2012; Finson, 2002; Song & Kim, 1999), science

newspaper/journals/books (Aggiil-Yal¢in, 2012; Chambers, 1983; Finson, 2002; Song & Kim,

1999; Tiirkmen, 2008), culture (Akcay, 2011; Jones, Howe & Rua, 2000) and human

relationships (Jones, Howe & Rua, 2000; Song & Kim, 1999; Tiirkmen, 2008) affected on

them. The first attempt to summarize this complex structure, the study conducted by Mead
and Metraux’s (1957) and they identified the elements of the image of the scientist with their

findings, as in the following sentences (a cited in Song and Kim, 1999):

The scientist is a man who wears a white coat and works in a laboratory. He is
elderly or middle aged and wears glasses. He is small, sometimes small and stout,
or tall and thin. He may be bald. He may wear a beard, may be unshaven and
unkempt. He may be stooped and tired. He is surrounded by equipment: test tubes,
bunsen burners, flasks and bottles, a jungle gym of blown glass tubes and weird
machines with dials... He spends his days doing experiments. He pours chemicals
from one test tube into another. He peers raptly through microscopes. He scans
the heavens through a telescope [or a microscope!]. He experiments with plants
and animals, cutting them apart, injecting serum into animals.

Similarly, Chambers (1983) generalized the children’s image of the scientist as follows:
Generally a man who is wearing a white lab coat, unshaven or unkempt, with eye
glasses and beard, using computer, microscope, or telescope, symbols of research
like scientific instruments and different laboratory equipment, and symbols of
knowledge like books/filing cabinets or shelves of books as well as formulae and
descriptive verbal expression of the scientist...

In another study, Newton and Newton (1992) re-classified the drawing’s background features

as well as children’s image of the scientist like his gender, lab coat, glasses, beard and

baldness. These include the following:
...regarding background, there is usually laboratory equipment like experiment
tubes related to scientific knowledge and research, living species made up of
animals and plants, objects related to space like stars and planets, and
technological products such as robots. Background features involving scientific
process like observation, measurement, recording and transmitting, and thinking
also draw attention...

When literature was analysed, it was found that a lot of national and international studies were

conducted to determine the cognitive images and perceptions about a scientist of participants

at different levels of education; pre-school (Buldu, 2006; Giiler, & Akman, 2006;),

elementary (Akcay, 2011; Buldu, 2006; Bulus-Kirikkaya, et al. 2011; Camci-Erdogan, 2013a,

2013b; Fralick, Kearn, Thompson & Lyons, 2009; Fung, 2002; Gunsolin, 2001; Huber, &

Burton, 1995; Kaya et. al. 2008; Kibar-Kavak, 2008; Korkmaz, & Kavak, 2010; Medina-
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Jerez, Middleton & Orihuela-Rabaza, 2011; Monhardt, 2003; Nuhoglu & Afacan, 2011; Ocal,
2007; Song, & Kim, 1999; She, 1995; Tiirkmen, 2008; Unver, 2010; Yontar-Togrol, 2013),
high school (Akcay, 2011; Barman, 1999; Fung, 2002; Song, & Kim, 1999; Parsons, 1997,
Thomas & Hairston, 2003), pre-service teachers (Aggiil-Yal¢in, 2012; Finson, 2002; Moseley
& Norris, 1999; Unver, 2010) and in-service teachers (Finson, 2002). These studies that are
done determine the image of the students shed light to educators on how to motivate the
students to become scientist (Korkmaz & Kavak, 2010). Except for a few different findings,
many of these studies revealed that participants had similar images of a scientist. A
considerable number of these studies in literature used the tests developed by Chambers
(1983) and Song and Kim (1999) and they focused on determining the participants’ images of
the scientist. At this point, although a lot of studies have been carried out in literature to
identify the participants’ images of a scientist at different levels of education, relatively very
few studies have examined the images of a scientist in detail. Thus, this study aimed at
revealing secondary school students’ perceptions about the scientist to examine the image of a
scientist in detail. The research question was “What are the middle school students’
perceptions about a scientist?”.

Method

The Research Model

This study was carried out with survey model, one of the descriptive research
methods. Survey method is a research approach which aims at describing a past or an existing
situation. A phenomenon, an individual, or an object becomes the subject of the research are
described within their own conditions and as they are (Cohen, Manion, & Morrison, 2000).

The Study Group

The study was included in 20 middle schools that are selected among by easily
accessible schools located in 8 different cities (Adiyaman, Balikesir, Giresun, Kayseri,
Kirsehir, Mugla, Samsun, Sirnak) in Turkey. 1011 6 7" and 8™ grade students participated
in the study and their age range was between 12 and 15. The distribution of respondents
regarding their gender and grades are shown in Table 1.

Table 1. The distribution of respondents regarding their grades and gender (n)

Grades frequency (f)
Gender oth 7th 8th Total
Male students 169 142 166 477
Female students 187 159 188 534
Total 356 301 354 1011

Data Collection Tools and Data Analysis

The data of the study were collected using “Questionnaire for Evaluation of Scientists
(QES)” which was administered to 1011 students and focus group interviews were carried out
with 39 students.

Questionnaire for Evaluation of Scientists (QES)

When the literature examined, “The Draw -a- Scientist Test” (DAST) developed by
Chambers (1983) was found to reveal children’s ideas of the scientist. This test was used by
many researchers to investigate children’s perceptions and images of the scientist at different
age groups and it does not require reading and writing skills, so the important advantage of
this test is that it considerably decreases obtaining socially expected responses (She, 1995).
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Similarly, Schibeci & Sorensen (1983) in their studies stated that DAST scale was useful for
evaluating children’s opinions. Another test was developed by Song and Kim (1999) taking
advantage of DAST.

In this study, the “Questionnaire for Evaluation of Scientists (QES)” was extended by studies
of Chambers (1983) and Song and Kim (1999). The content of the questions, their features
and data analysis included in QES are presented in Table 2.

Table 2. The content of the questions and their features included in QES
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o2

The data obtained from all the sections of the study were examined separately considering the
differences in terms of gender and grades. For all tables in the text, the value (f or % or mean
score) in the table is stated in the title of table.

Focus group interview

There is no explanation in literature considering the question (Qla) which asked
whether a scientist is religious or not. Because of gathering in-depth information about this
issue, the focus group interviews were carried out with in six interview groups - 39 students
who were randomly chosen from the 6, 7%, and 8" grades. Students were asked the questions
“Are scientists religious or not? Why?”. The stereotyped data obtained from the focus group
interviews were transcripted and examined via content analysis, one of the qualitative
research methods, and the codes were presented in Table 5.
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Validity & Reliability
For providing this study’s validity and reliability, the following steps were performed:

e While extending QES for middle school students, the expert opinions were taken.

e The data analysed and constituted codes and themes by two researchers and the third
researcher verified the analysis. Then, the final version of the analysis was given by
ensuring the consistency between the researchers.

e The analysis process explained elaborately. Students’ quotations were used to
exemplify them. When quotations are stated, the students are coded as grades (6™, 7™
or 8M), gender (F or M), number (1,2, ..., or 1011). For example, the student in grade
6, female, and number 1 is coded as 6F1.

Results

Q1: The Characteristic features of the scientist

In the Qla, students were asked to evaluate their perceptions towards “mental images
of the scientists” with twelve five-point likert scale items. In the Q1b, they were also asked to
self-assess themselves using the same attributes. The distribution of the answers given by the
students is shown in Table 3.

Table 3. Mental images of the scientist (mean score)

. Gender Grades Qla Q1b
Items of the mental images .
(scale items) M F 6th ~th gth I{nag'es of the Self-asse§smgnt images of
scientist (Total) the scientist (Total)
1. Careless-accurate 449 451 447 445 457 4.50 4.60
2. Stupid-intelligent 450 455 456 451 451 4.53 4.57
3. Lazy-industrious 444 453 451 443 452 4.49 4.55
4. Unimaginative- 442 450 442 445 452 4.46 4.52
imaginative
5. Selfish-caring 4.04 423 429 397 4.14 4.14 4.45
6. Closed minded-open 399 4.02 4.05 387 4.09 4.01 4.10
minded
7. Boring-exciting 3.64 375 378 3.58 3.71 3.70 4.17
8. Inartistic-artistic 266 273 253 280 277 2.70 2.71
9. Inhumane-humane 415 424 426 413 4.18 4.20 4.53
10. Irresponsible-responsible 435 4.46 451 429 439 441 4.53
11. Irreligious-religious 357 357 375 349 347 3.57 4.20
12. Non- peace loving -peace 422 439 440 423 428 431 4.64
loving
Mean 4.04 412 412 4.01 4.09 4.08 4.29

Table 3 shows the results of the analysis of “mental images of the scientist”. It can be seen
that students gave positive scores in nine items such as intelligent (4.53), accurate (4.50),
industrious (4.49) and imaginative (4.46). On the contrary, they gave negative scores in the
other three items such as “boring (3.70), religious (3.57) and artistic (2.70)”. When the total
scores for all items are considered, it can be said that students’ mental images of the scientists
are quite positive (4.08). Additionally, the students assessed themselves as a scientist more
positively for all items than the image of the scientist (For the detailed analysis, see Table 4).
In Table 3, female students compared to male students had higher average scores with regard
to items of selfish-caring, boring-exciting, inhumane-humane, irresponsible-responsible and
non- peace loving -peace loving. Moreover, a difference between the average scores for the
g | e@g
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first four items considering the grades does not draw attention. However, it is viewed that the
average scores of 5", 6" and 7" items for the 7" grade students and 8" item for the 6" grade
students were lower. The average scores of the 6™ grade students for the 9*, 10%, 11" and 12t
items were higher than the average scores of the 7" and 8" graders. In addition, Table 3
presents the average scores belonging to the students’ image of the scientist and the images
they consider as scientists. It was revealed that the students had higher average scores (the
difference between two average scores is >0.1) in favour of themselves for 7 items (1%, 5%,
7t 9t 10™, 11" and 12™) out of 12 items. Table 4 presents the findings related to the
correlation analysis performed to determine the relation between the features that both images
have.

Table 4. The relationship between students’ image of the scientist and the self-assessment
images of the scientist
Self-assessment image of the scientist (Q1b)

Pearson Correlation .932*
Images of the scientist (Q1a) Sjg_ (2-tailed) .000
N 12

When Table 4 is examined, it is viewed that there is a high level of positive and meaningful
relation between their image of the scientist and their self-assessment image of the scientist
(r=.932, p<.01). Considering coefficient of determination (r*=.87), it can be stated that 87% of
the total variance of their self-assessment of the scientist resulted from their images of the
scientist. In Table 3 (Item 11), it is found that students have low points for the scientists’
being religious or not. For this reason, the focus group interviews were done and the findings
were presented in Table 5.

Table 5. Religion of the scientists (f)

Religion of the scientists f Quotations

1. Religious 13

“...because scientists do not have time to pray, I think that they will not be
very religious (6" grade)”,
“... because scientists work with inventions and other things, they can forget

2. Not very religious 6 religion. That’s why I believe that they are not very religious (7" grade)”,
“To me, due to their work, they cannot find time to spare for religion. In
other words, they believe but they are not keen on religion (8" grade)”.

e Because “... because a religious person is interested in religion. Science and religion
religion and are different from each other. For example, a person who is interested in
other science 12 religion can say that the Earth is created by the God. But, a scientist can say
branches are that there was a big explosion and he tries to prove it (8" grade)”,
different
disciplines*®

3. Irreligi = —— — —— -
chigious ‘Because they can conflict with religion. For example, some scientists claim

* Because they do that the Earth was formed as a result of an explosion. Yet, God created the

ém db:heve m > Earth. Or how a man was created? Who can make this? Of course only God
0 can make that (8" grade)”,
e Because they “... because most of the scientists are not Muslim, but Christians (8"
are not Muslim* grade)”.
Total 39

*Reasons

When the Table 5 is examined, out of 39 students who participated in focus group interviews,
13 of them stated that scientists were religious, 6 of them said that they were not very
religious and 20 of them mentioned that they were irreligious. The reasons why scientists
were not religious were explained like that by the students: 12 students stated that religion and
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other science branches were different disciplines, 5 students said that scientists did not believe
in God and 3 of them stated that scientists were not Muslim.

Q2: The physical features of the scientist

In Q2, students were asked to evaluate their perceptions of “physical features of the
scientists” and to give some captions with relevant information "the gender of the scientist,
the age of the scientist and the physical images of the scientist”. The distribution of the
answers given by the students is shown in Table 6.

Table 6. The physical features of the scientist (%)

Gender Grades
M F 6th 7th 8th Total

Gender of the scientist (Q2a)

Male N8 0 84 2 772 161

Female 8.2 378 216 276 232 239
Age of the scientist (Q2b)

10s 93 108 116 8.7 9.7 10.1

20s 21.5

20.6 223 23.9 242 16.9

30s 207 340 301 373 295 320
40s 13.1 117 9.7 10.1 17.2 12.4
505 178 144 165 151 163 160
60s 9.5 6.6 8.2 5.0 10.3 8.0

Average age 3381 3163 3202 3142 3435

Physical images of the scientist (Q2e)
Strange hair style 36.5 26.6 275 312 352 31.3
Glasses 24 »7 36 195 229 221
Ordinary look 46 55 03 208 152 183
Beard or moustache 19.1 13.2 15.9 165 15.7 16.0
Kind-hearted look 8.5 16.8 13.1 11.1 14.3 12.9
Lab coat 13.8 11.9 11.6 14.8 123 12.8
Unusual figure 11.2 8.5 9.7 10.1 9.7 9.8
Bald 10 7.2 9.9 5.7 9.4 85
Neat look 6.1 6.6 6.2 8.4 4.9 6.4
Dull or stupid 7.2 42 5.7 5.4 5.7 3.6
Foul or malicious 36 13 23 27 23 2.4
Other 3.4 3.6 1.1 5.0 4.6 35
No response 7 45 5.4 6.0 5.7 3.7

Table 6 shows that nearly three quarters of the students (76.1%) identified the scientist as a
male while only 23.9% did as a female. There was a clear difference in perceptions of the
scientists’ gender. Especially female students drew female scientists at a much higher rate
(37.8%) and only 8.2% of female scientists were drawn by male students. According to these
findings, it can be concluded that students (female and male) mostly imagined scientists as
male. On the other hand, it can be seen that the ages of the scientists drawn ranged between
10 and 60. Most students thought that the scientists would be particularly in their 30s, on
average. Male students and the 8" grade students think that scientists are slightly older.
According to the findings, the scientists drawn were middle aged.
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The scientist pictures drawn by the students had “strange hair style” (31.3%), “glasses”
(22.1%), “ordinary look” (18.3%), “beard or moustache” (16%), “kind-hearted look™ (12.9%)
and “lab coat” (12.8%). These were the most popular features of the physical images of the
scientist. Students also expressed some contrasting feelings towards the appearance of the
scientist. For example, they indicated “bald”, “neat look™ and “foul or malicious” etc. images
of the scientist. The followings are some examples of the pictures drawn by the students
(Figure 1).

/ L A%
—J > i 19 |
e i b
Beard or moustache Strange hair
(TF54) Glasses (8F286) style (6M768) Lab coat (6F647)

Figure 1. Physical images of the scientist

When Table 6 is examined regarding average scores considering the scientist’s age, female
students determined that they were much younger (in their10s, 20s and 30s) but male students
stated that they were much older (in their 50s and 60s). According to their grades, 8" grade
students stated that scientists were in their 30s and 40s and 6" and 7™ graders stated that they
were in their 20s and 30s. Regarding the physical images of the scientists, male students
identified them with strange hair style, beard or moustache, unusual figure and features like
bald, dull or stupid and foul or malicious but female students stated that they wore glasses and
had ordinary look, kind-hearted look, and neat look, so they had higher average scores.
Taking into consideration their grades, it was seen that 7 grade students had low average
scores for their features such as glasses, kind-hearted look and bald and 8" graders with their
ordinary look feature. Strange hair style was mostly stated by the 8" grade students. In Table
7, students’ perceptions of “other physical features of the scientists™ like activity, place and
background of the drawing are presented.

Table 7. Other physical features of the scientist (%)

Gender Grades

M F o m 8 Total
Activity of the scientist (Q3c)
Invention 375 31.6 41.5 40.3 22.3 344
Research 16.3 21.0 12.2 15.5 28.3 18.8
Experiment 13.6 15.7 17.9 13.8 12.3 14.7
Thinking 53 9.3 6.8 6.7 8.6 7.4
Teaching 32 7.2 8.0 4.7 3.1 53
Others 214 12.5 11.6 16.8 21.7 16.7
No response 3.0 2.5 1.4 2.7 4.0 2.7
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Table 7 (continue). Other physical features of the scientist (%)

Gender Grades
M F 6 7" 8 Total
Place of the scientist (Q3d)
Laboratory 413 41.6 50.6 36.6 36.6 41.5
Home 144 144 14.8 15.8 12.9 144
Office 6.4 8.3 6.5 8.1 7.7 7.4
School-class 4.5 8.3 7.7 5.7 6.0 6.5
Nature 6.1 5.9 3.7 8.1 6.9 6.0
Other 20.8 16.4 114 20.2 24.3 18.5
No response 7.0 4.5 5.4 6.0 5.7 5.7
Background Features (Q3d)
Symbols of research1 37.7 44 .4 40.3 49.7 352 41.3
Symbols of knowledge 2 28.6 36.5 355 373 26.3 32.8
Technology3 10.0 9.8 13.1 7.7 8.6 9.9
Other features4 9.1 8.5 7.1 12.8 7.2 8.8
No response 9.1 5.5 6.8 4.7 9.7 7.2

'Laboratory material and equipment, including microscope, test-tubes, etc.; lab work in action, including experiments,
working with chemicals.

2Books, bookshelves, cabinets, writing-boards, pencils.

3TV, antennae, computers, robots, rockets, etc.

4Animals, plants, rocks, celestial bodies/moon/stars/planets, binoculars, monsters, guns, paintings, typewriter, fire-
extinguisher, etc.

Table 7 shows the distribution of the scientists’ activities described by the students in their
drawings. The most common responses were “invention” (34.4%), “research” (18.8%),
“experiment” (14.7%), “thinking” (7.4%) and “teaching” (5.3%). With increasing grades
“invention” and “teaching” decreased considerably but “research” increased consistently.
Furthermore, a few students drew scientists as operating, taking photos, reading, making
drugs, shopping, eating, painting, watching TV, talking with friends, walking, smiling, dead,
sleeping or doing observation. For the activity of scientist, the female students mostly drew
research, experiment; thinking and teaching but the male students mostly drew invention.
Regarding grades, the 6™ grade students expressed mostly invention, experiment, and
teaching and the 8" grade students determined mostly research and thinking. The figure
below is an example of scientist pictures drawn while experimenting:

7F786 TM667
Figure 2. The scientists’ pictures drawn while experimenting

The places of the scientists drawn by the students are shown in Figure 3. Students drew
scientists in a laboratory (41.5%), at home (14.4%), in an office (7.4%), in a class/school
(6.5%) and in the nature (6%). Furthermore, a few students composed scientist pictures in a
library, in a hospital, in an observatory, in space, in a pub, in a refectory, in bazaar, under the
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sod, at a police station, in a factory or inshore. Female students’ average scores of laboratory,
home, office and school/class are higher than male students’ average scores. When compared
to the students from the other grades, the 6" grade students emphasized laboratory more but
they emphasized nature less. The picture below is an example of the places where scientists’
pictures were drawn.

A
ey,
rggj;ﬁ; - wh;" e
Y. K g =
in a laboratory (8F724) in an office (7F51)
% > Mo 51
\ & y | Whete are you fom ¢
O '.\ ¢

:'“; \\
%J\//

\ ;
/ |
|
T3 [
= |
- L /
—————— ., Y e e

in the nature (6M234) in a class/school (7F916)

Figure 3. The place of the scientist

The most popular background features drawn by the students were “symbols of research”
(41.3%) and “symbols of knowledge” (32.8%). For example, they indicated “laboratory
material and equipment”, “celestial bodies” and “writing-boards” etc. in background features.
Female students specified symbols of research and symbols of knowledge more than the male
students in their drawings. In addition, the 8" grade students emphasized symbols of research
and symbols of knowledge least. The students who emphasized the drawings of technology
most were the 6™ graders. The following are some examples of the pictures drawn by the

students (Figure 4).

&) , f
e el
:77 ’2- ¢ E‘[ Ve /’} ~ r/
N =\ 8. s 5l s
80 4 | S 7
ey i g 5 I
v fi——— T“! G
- Lo 0 r
Symbols of knowledge Laboratory material and Celestial bodies

(6F963) equipment (8M153)

(7F48)
Figure 4. The most popular background features

Q3: The source of images of the scientist

The distribution of students’ responses belonging to the sources of their images of the
scientists was presented in Table 8.
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Table 8. The sources of the images of the scientist (%)

Gender Grades

M F 6th 7th 8th Total
Scientist’s biographies 48.1 503 47.1 49.1 51.8 93
Internet 44.7 43.1 42.6 44.0 452 43.9
Textbooks 31.0 323 29.8 319 335 317
Science Journals 24.8 35.9 32.1 29.6 30.3 307
Films 30.1 25.1 30.1 22 295 273
Teachers 20.8 25.3 24.7 262 19.2 232
Newspapers 22.7 23.2 17.0 24.5 27.7 23.0
Animated films 25.0 15.9 227 15.5 223 20.2
Parents 18.2 17.4 20.7 16.8 15.7 178
Museums 16.1 18.7 20.7 17.5 14.3 175
Animated Cartoon Movies 18.0 13.4 219 121 123 15.6
Cartoons 3.6 5.1 6.5 37 29 44
Others — 0.1 0.1 -—- 0.1 0.07
No response 6.6 3.8 43 5.4 5.7 >l

In Q3, students were asked to name the sources of their images of the scientist. Table 8 shows
that the most popular sources were scientist’s biographies (49.3%), the Internet (43.9%),
textbooks (31.7%), science journals (30.7%), films (27.5%) and so on. There were some
differences between female students’ and male students’ opinions. For instance, scientist’s
biographies, textbooks, teachers and science journals were more frequently selected by female
students while films, animated films and cartoon films were more frequently chosen by male
students. In other words, female students seem to encounter images of the scientist through
more formal ways than male students. The comparison between different grade groups
showed that 7™ grade students’ mean scores were lower than the 6" and 8™ grade students’ in
general.

Q4: Scientists around us

The distribution of the answers given by the students is shown in Table 9.

Table 9. Scientists around us (%)

Scientists Gender Grades
around us M F 6th 7th 8t Total Quotations

“Nobody because I do not see a person who is as intelligent,

creative, patient, hardworking, and careful as a scientist”

(8F274)

“Nobody because where we live is a small place. Scientists set

up their laboratories and work in developed cities and

countries” (6M641)

“Nobody because in my environment it does matter if it is a
Nobody T3 548 457 622 615 361 female (}))r male. They SJt}op their education at the 8" £ 12t

grades”(7F686)

“Nobody. Everyone cares money; nobody works to make

contribution to humanity in this period” (8F279)

“Nobody because in my inner circle nobody thinks over such

things, everyone is preoccupied with their own problems”

(8F731)
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Table 9 (continue). Scientists around us (%)

Gender Grades Total Quotations
M F 6th 7th 8th

Scientists around us

“My science teacher because she teaches us
new subjects and does experiments” (8F257)
“My science and technology teacher because he
teaches us every information we have to learn
with experiments and [ like that very much
(8F715)

“Teachers because thanks to teachers even
scientists became scientists by studying like us.
Their teachers taught them everything (6M25)”
“My teacher because scientists must have lost
their hair because of thinking. That’s why
Mehmet teacher lost his hair (SM1000);

“my teacher because he is wearing a white lab
coat and glasses (6M957)”

Teachers 14.2 18.9 199 168 134 16.7

“My father because he can find a solution to
anything in a minute. He made different tools
and he still uses them (6F552)";

“My father because he can find a solution to
our problems (7F911)”’;

“My elder brother. For example, he can make
something out of a radio or anything and he
spends a lot of time working on it (6F649)”;
“My uncle because he fulfils difficult tasks
which we can’t do in the easiest way. He has
got creative ideas (TM672)”;

“My aunt because whatever I ask her, she
always answers me (6M245)”;

“My cousin. He gathered equipment and tools
and made a flying helicopter. In addition, he
reads a lot (6M633)”

Parents/Relatives! 8.5 14.0 15.1 11.1 8.0 114

“My friend Basaran because he is very
intelligent, he reads a lot. He made perfect
things a few times (7TM55)”;

“My friend Burak because he designs such
interesting projects that If I were a teacher, 1
would grade him over 100 (6M625);

“My friend Cihan because he really looks like a
scientist (TM377)”

Friends 8.5 51 74 71 57 6.7

“I am because I am really curious and I like
inventing things. I believe that I have a strong
imagination (6F655)”,
“I am because I have creative ideas. Lots of
Myself 1.5 1.1 20 07 1.1 1.3 things that can be made from different
equipment and tools come to my mind. [
constantly have the feeling that I want to do
things that will make people’s life easy
(7F574)”

“Doctors because they treat people and also
they discover new medicines and vaccines with
their knowledge (7F800),

“My neighbour because his clothes and hair

2
Other 64 40 77 24 49 > resemble to a scientist (6M643)”,
“My neighbour because he has got between 10
and 15 inventions. Though only one of them
works, he is a very creative person (6M205)”
Noresponse 4.0 1.7 23 07 5.1 2.8

My father, my mother, my sister, my brother, my aunt, my uncle etc.
2 My neighbour, film producer, person with glasses, doctors, vets, engineers etc.

When Table 9 is examined, 56.1% of the students answered that they could not think of
anyone who could possibly be considered as the scientist. When students’ general responses
are examined, they think that there are not any scientists in their environment due to five
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different conditions: not individuals in students’ environment who have cognitive skills of the
scientists, the place where students live is small and it has got limited opportunities, the low
education level of the individuals where they live, the importance of science is not known in
the environment where they live and the individuals who live in their environment are not
willing enough. Moreover, nearly 40% of the students stated that there were scientists in their
environment. Teachers come first (16.7%). Students stated that they regarded their teachers as
scientists because they teach them new subjects, do experiments, and share the physical
features of the scientists.

When students’ views are examined, there are students (11.4%) who see their
families/relatives as a scientist. Students generally stated that they viewed their family
members and relatives as a scientist because they invented different things, they generated
creative solutions to problems, and they could answer all the questions. In addition to these,
6.7% of the students see their friends as a scientist. They expressed their opinions like that
because their friends generally invented things, they were clever, hardworking, and creative
like scientists, and they looked like scientists physically. In addition to this, 1.3% of the
students see themselves as a scientist. 5.1% of the students said that they considered different
people in their environment as a scientist.

When Table 9 is examined, female students and male students mostly consider their teachers,
parents/relatives and friends as a scientist. As the students’ grades increase, it is found that the
students’ views that there are not any scientists around them increase. Moreover, the higher
the grades of students get, the less they see their friends, teachers, and relatives as scientist.

05: My favourite scientist

In Q5, students were asked to name a scientist whom they respected the most and to
explain their reasoning in Table10.

Table 10. My favourite scientist (%)

Gender Grades
Favourite scientist M F 6th 7th 8th Total
Edison 318 32.1 429 36.0 17.7 320
Einstein 18.0 11.5 12.2 15.5 16.3 146
Graham Bell 13.4 153 12.8 16.5 143 144
Newton 42 6.0 5.4 5.4 4.9 >
Archimedes 1.3 34 0.3 0.7 6.0 24
Ali Kuscu 2.1 0.9 0.3 0.3 3.7 13
Pasteur 1.5 0.9 2.0 1.0 0.6 12
Dalton 0.6 1.3 26 03 1o
Teachers 76 8.3 9.1 9.1 6.0 80
Others! 9.1 113 5.7 11.1 14.3 103
Nobody 5.7 3.8 34 24 8.0 47
No response 49 5.1 4.0 24 8.3 >0

I Galileo, Pascal, Democritus, Franklin, Mendel,ﬂ Robert Hooke, Mendeleev, Volta, Leonardo Da Vinci, Atatiirk, Mimar
Sinan, Nicola Tesla, Henry Ford, Mary Crue, Omer Hayyam, Thompson, Hezarfen Ahmet Celebi, Kopernik and Neil
Armstrong, Teachers, Doctors etc.

The most favourite scientists listed in Table 10 were Edison (32%), Einstein (14.6%), Graham
Bell (14.4%), teachers (8%), Newton (5.2%), Archimedes (2.4%), Ali Kuscu (1.5%), Pasteur
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(1.2%), and Dalton (1%). One of the remarkable points is that the scientists named here were
largely physicists. In addition to this, when students’ views considering gender were
examined, female students stated that their most favourite scientists were Edison, Graham
Bell, Newton, Archimedes and Dalton and male students stated that their most favourite
scientists were Einstein and Ali Kuscu. Differences which draw attention in terms of grades is
that Edison and teachers seen as a favourite scientist decrease as students’ grades increase and
Einstein and Bell increase as a favourite scientist as their grades increase. Moreover,
“nobody” partially increases with the 8" grade students when compared to other grades.
When the study was carried out, another thing which drew attention from the students’
responses is that scientists’ names were misspelled. Table 11 presents the names misspelled
and their distribution.

Table 11. Scientists whose names misspelled (%)

Gender Grades

Favourite scientist M F 6th 7th 8th Total
Einstein 8.7 3.8 4.5 6.7 8.6 6.1
Graham Bell 6.1 4.9 6.2 57 4.6 33
Archimedes 1.1 1.9 - 0.3 4.0 1.3
Edison 1.5 0.6 1.1 1.3 0.9 L
Newton 1.5 0.6 0.6 1.7 0.9 to
Pasteur 1.5 0.6 1.7 1.3 10
Others! 2.1 2.8 2.3 2.7 2.6 23

Total 111 8.3 5.7 5.8 7.9 19.4

I Galileo, Mary Curie, Democritus, Thompson, Dalton, Volta.

When Table 11 is examined, it is found that more than two-thirds of the students spelled
scientists’ names correctly but one-fifth of them misspelled them. The scientist whose name
was mostly misspelled was Einstein (6.1%) and then Graham Bell (5.5%). Archimedes
(1.5%), Edison (1.1%), Newton (1.0%) and Pasteur (1.0%) follow him. Another important
thing about spelling of scientists’ names is that female students were more successful than the
male students. Moreover, another important finding regarding grades is that the most
successful grade was the 6™ grade. To exemplify the false names given by the students,
students called Einstein as “Einstan, Einastian, Einsteen, Eintensi, Ajdaym, Ainsthan, Agctan,
Ajtahan etc.”, Graham Bell as “Granbel, Grawben, Grember, Gran beel, Gradhammen,
Grandbel etc.”, and Edison “Edinos, Edilsom, Edision, Edisyan etc.” and Newton as “Nivton,
Nilton, Ewton etc.” In QS5, students were asked why they were impressed with the scientists
whose names they gave and the results were presented in Table 12.

2
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Table 12. Being impressed from the scientists (%)

. Gender Grades
Reason for respecting the
scientist M F 6th 7th 8th Total Quotations

“If Graham Bell had not
invented that telephone; we
would not be talking to our
relatives away from us now. We
would not go there on time on
the condition that there is a
Achievements 54.1 58.0 588 622  48.6 56.2 funeral or a very important
work. That’s why I respect him a
lot (8M251)”";
“Edison because he invented the
light bulb. He illuminated our
world. Thanks to him, we can do
our homework (7F101)”,

“Einstein because I was very
much impressed with the fact
that he did not like school. The
fact that he did not like school
did not prevent him from being a
scientist (8F396)”

For their life story 6.1 7.2 6.2 8.4 5.7 6.7

Personal characteristics 16.0

Cognitive aspects 17.0 12.9 14.8 12.4 17.4 14.8 “Edison because he tried to

- invent the light bulb 1000 times
Intelligent 9.1 53 6.0 5.7 9.4 7.1 and he eventually succeeded.

Creative 3.0 2.1 3.1 2.0 23 2.5 That he was so determined

Resolute 15 57 60 20 51 51 attracted my attention (8F392)”

Humanistic 0.6 0.2 -- 0.7 0.6 0.4

Physical aspects 1.1 1.3 0.3 1.7 1.7 1.2 “Einstein because I saw him
sticking out his tongue in one of
his photos and I wanted to read
his book. I was curious about
him (7F577)”

Others 11.4 11.5 12.5 10.8 11.2 11.5  “Edison because I frequently
encountered his name in the
books and the journals
(6F747)”,

“FEinstein because I mostly see
him in the course books
(8F295)”

Nobody 5.5 4.0 34 2.7 7.7 4.7

No response 5.1 4.9 3.7 2.7 83 5.0

Table 12 shows that the students’ reasons for respecting the scientists were grouped under
achievements of the scientists, the life story of the scientists and the personal characteristics
of the scientists. It is found that nearly more than half of the students (56.2%) were impressed
with the achievements of the scientists. Scientists’ personal characteristics (14.8%) [cognitive
aspects (14.8%) and physical aspects (1.2%)], and life stories (6.7%) respectively. Mainly 8th
grade students and then nearly 10% of the students did not answer this question or they gave
the response “nobody”. Apart from these, there are some students who mentioned different
reasons.

Q6. Being a Scientist

In Q6, students were asked whether they wanted to be a scientist or not and the results
were presented in Table 13. .
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Table 13. Students who want to be a scientist or not (%).

Answers Gender Grades Total
M F 6[h 7“1 slh

Yes 68.9 69.0 744 70.9 62.1 69.0

No 153 176 13.1 18.1 18.6 16.5

No Response 15.7 13.4 125 110.9 19.4 14.5

When Table 13 is examined, it is revealed that generally more than two-thirds of the students
wanted to be a scientist. Moreover, it is found that female students and the 6™ grade students
wanted to be a scientist more than the male students and the other students in upper grades.
The views of the students who want to be a scientist / who don’t want to be a scientist were
given in Table 14.

Table 14. Reasons for wanting to be a scientist or not (%)

Reason Total Quotations
To make inventions/discoveries 40.8 “For example, I would like to invent a cooker which
(In physics, medicine, education and etc fields) turns itself off after the meal is cooked so that it does

not burn. So, our mothers don’ t have to check
whether the food is cooked or not all the time
(7TM674)”,

“... I can make an iron which irons the clothes by
itself. So, my mother has more time for herself. For
example, while my mum is washing the dishes, the
iron can iron the clothes (6M636) ",

“... I can make a talking map for students. When 1
tell it to show me the features of a place, it will show
me and begin to explain it to me (§M780)”,

“... I'will design a medicine machine which makes

@ pills automatically for patients and the elderly
e (6F653)".

To do research in different science branches 17.0 “Yes, I will find medicine for the illnesses which do

(Medicine /environment (7.4%), Physics not have a medication (6F887)”

(4.4%), Computer/Electronics (2%), Biology “I would. I can carry out studies on space sciences

(1.5%), Chemistry (1%) etc.) (7M566)

To be famous 2.9 “Of course I would. My name will appear in the
textbooks, everyone will search my life. This is a great
thing (8F274)

Other(s) 8.6 “Yes, I would like to prevent earthquake. Thousands

(To be useful for the society, for education, and of people die due to an earthquake. Do not let people

for the development of the country) die (8M1000)”

“Yes, because I want my country to be a better place
in the future and more developed (6F965)

Due to my personal preferences 8.6 , “No, I don’t want to be a scientist because I want to

(Because I am not interested (5%), because I be a nurse (6F761)”

chose another profession, (3%), because I don’t “No, because I'm not used to making innovations

want to work hard (1.5%) and etc) and dreaming (7F799)”,

Due to the scientists’ features/missions 4.7 “No, because it is a very difficult job. Because I like
®) (Because of its responsibilities (2%), because fun, I can’t devote my entire life just for an invention
z they invented bad things, (1.4%), because it is (8F712)”

boring (1.2%) etc.)

Due to their personal characteristics 3.0 “Scientists are intelligent. I am not that clever. If 1

(Because I am not smart, (1.6%), because I get were a scientist, | wouldn’t do anything (6M7)”,

bored easily (0.6%), because I am not creative
(0.4), because I am not careful (0.3%) and etc.)

No response 15.0

When Table 14 is examined, it is revealed that the reasons for wanting to be a scientist were
listed: 40.8% of the students wanted to make inventions/discoveries, 17% of them wanted to
do research in different science branches, and 3% of them wanted to become famous. Nearly
half of the students who wanted to be a scientist stated that they wanted to make different
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inventions. When the students’ responses who want to be a scientist to do research in different
science branches are examined, it shows distribution in these fields: Medicine/Environment
(7.4%), Physics/Astronomy (4.4%), Computer/Electronics (2%), Biology (1.5%), Chemistry
(1%) and etc. In addition to these, there are students who want to be a scientist to be famous.
8.6% of the students stated that they wanted to become a scientist for being useful for the
society, education and the development of their country. 15% of the students did not answer
this question. However, it is found that 16.3% of the students did not want to be a scientist
due to several reasons (such as individual preferences/ features, scientists’ features and
duties).

Discussions, Conclusions and Recommendations

This study aimed at in-depth examination of middle school students’ images of
scientists. Because it was found out the previous studies which conducted in different
education levels and in different countries that the participant’s images of the scientists
revealed similar results to the findings of the pioneering studies carried out by Mead and
Metraux (1957) and Chambers (1983), a belief that there were stereotypic images of the
scientist were prevalent (Akcay, 2011; Buldu, 2006; Bulus-Kirikkaya, et al. 2011; Camci-
Erdogan, 2013a, 2013b; Fralick, et al, 2009; Fung, 2002; Huber, & Burton, 1995; Kaya et. al.
2008; Kibar-Kavak, 2008; Korkmaz, & Kavak, 2010; Medina-Jerez, et al, 2011; Monhardt,
2003; Nuhoglu & Afacan, 2011; Song, & Kim, 1999; Ocal, 2007; She, 1995; Tiirkmen, 2008;
Unver, 2010; Yontar-Togrol, 2013). Thus, the studies (Bowtell, 1996; Barman, 1999; Koren
& Bar, 2009; Monhardt, 2003; Song & Kim, 1999; Unver, 2010) which tried to determine
participants’ images of the scientist revealed that the participants’ images of the scientist were
stereotypical. It was observed that the participants’ stereotypic images of the scientist have
existed without changing for years (Chambers, 1983; Losh, Wilke & Pop, 2008; Song & Kim,
1999; Silver & Rushton, 2008). Similarly, when they were compared regarding differences
like gender and grades, it was found that 6%, 7% and 8" grade pupils had similar perceptions
and even there was a decrease in their images of the scientist’ scores. It was revealed in
literature that pupil’s images of the scientist did not change throughout their education (Huber
& Burton, 1995; Hatzinikita, 2007; Kaya et al, 2008, Tiirkmen, 2008).

The findings revealed that regarding mental images of the scientist, scientist had positive
features such as intelligent, accurate, industrious and imaginative but they had also negative
images like boring, religious and artistic in students’ minds. There are positive (Akinoglu,
Tatik & Baykin, 2015; Song & Kim, 1999) and negative (McDuffie, 2001; Rubin, Bar &
Cohen, 2003; Parsons, 1997) students’ images/perceptions of the scientist existing in
literature.

Among the mental images of the scientist’ features, it was found that students generally
thought that scientists were not religious. When students’ reasons were examined (Table 5), it
was revealed that although students stated that the relation between science and religion were
independent of each other, their opinion “they are not very religious” displayed their
uncertainty. In addition to this, the Muslim students’ opinions like being not Muslim and not
believing in God display that they have significant gap in knowledge about religion and
science. It is considered that students’ such ideas were generated via informal ways.
Pedagogues and philosophers should conduct studies collaboratively about the emergence and
production processes of science, philosophy, art, and religion as disciplines, so the studies
which will compose teachers’ theoretical substructure are required to prevent such beliefs, to
understand the nature of science, and to distinguish science-pseudo science (Turgut, 2009).
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Thus, it is thought that students’ misconceptions or wrong beliefs towards scientist can be
eliminated.

It is observed that students had positive views when they evaluated themselves considering
mental images of the scientist. These views show parallelism with their opinions of the
scientist. So, the correlation coefficient between these two features reveals quite a high and
positive relation. It can be concluded with this situation that while describing students’ images
of the scientist which were affected with their attitudes and perceptions, they created an image
thinking themselves as a scientist. In contrast, the findings reveal that 69% of the students
stated that they wanted to be a scientist (in Table 13), however, only 1.3% of them thought
themselves as a scientist (in Table 9). The students who participated in the study stated that
the main reason why they were so willing to become a scientist was to make inventions and
discoveries in different fields.

Regarding the physical features of the scientist, students generally described a scientist as
man in his 30s with strange hair style and an ordinary look, wearing glasses,
beard/moustache, and a lab coat. Students’ images of the scientist in this study showed the
similarities with the images of the scientist revealed in the studies carried out in different
ages, cultures and societies in the world (Aggiil-Yal¢in, 2012; Barman, 1999; Bulus-
Kirikkaya, et al, 2011; Chambers 1983; Finson, 2002; Finson, Pedersen, & Thomas, 2006;
Finson, Beaver & Cramond, 1995; Fung, 2002; Huber & Burton 1995; Kaya, et al, 2008;
Korkmaz & Kavak, 2010; Moseley & Norris, 1999; Ozsoy & Ahi, 2014; Rosenthal, 1993;
Schibeci & Sorensen, 1983; Song & Kim, 1999; Symington & Spurling, 1990; Tiirkmen,
2008; Unver, 2010). Few students in this study mentioned that scientists were bald. On the
other hand, this ratio is quite high in literature. Students generally drew male scientist (Bulus-
Kirikkaya, et al, 2011; Erkorkmaz, 2009; Ocal, 2007; Song & Kim, 1999; Sen-Giimiis, 2009;
Unver, 2010). This case may result from our native language (Turkish). In the Turkish
language the word “scientist” means “science man”. Thus, it may explain the stereotypical
image of male scientist in the drawings of Turkish students. For this reason, in Turkey,
teachers should try to use the term of “science person” instead of “scientist” while teaching
science (Akcay, 2011). Another example to this condition can be explained with the statement
of a student in the study carried out by Unver (2010): “I cannot be a scientist because I am not
a man, [ am a girl”. While some studies reveal that no male students drew female scientists
(Buldu, 2006; Gunsolin, 2001), it is found in this study that very few male students drew
female scientists. This result shows that misperception about the scientist’s gender have been
encountered in the studies carried out in the other countries (Barman, 1999; Farland-Smith,
2009). Among the suggestions which can be made regarding this result, what comes
frequently in mind is that students can spend time in science camps and they can change their
images of the scientist. Thus, Leblebicioglu, Metin, Yardimci and Cetin, (2011) demonstrated
that joining a science camp can affect students’ images of the scientist by introducing
scientists with their personal life and humane character (affective) in addition to their
scientific skills and scientific studies (cognitive). Crowther, Norman and Lederman, (2005)
suggested that teachers should design and develop learning environments with activities and
projects for their students so that they can understand and comprehend science and nature of
science. These situations show that “stereotypical images” of the scientist can be got rid of
students’ mind with correct steps in the right direction.

Another important finding in parallel with the studies in literature (Buldu, 2006; Camci-
Erdogan, 2013b) is that female students generally drew female scientist. Such expressions
about a scientist like “a person who knows everything”, or “lots of things”, “a man who
invents or discovers things” were encountered in the study and gender roles were also

mentioned in these expressions. As stated by Korkmaz and Kavak (2010), the students must
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be introduced to the idea that carrying out scientific study does not depend on a specific age,
gender and physical features and everyone can conduct a study on any scientific topic.

With regard to activity of the scientist, students stated that scientists were interested in
invention, research and experiment. Similarly, in the study conducted by Song and Kim
(1999) “research”, “experiment” and “invention” were in the top three list. In addition to this,
in the studies conducted by Giiler and Akman (2006), students stated that scientists worked
hard, went to work and earned money.

Students generally determined that the place of the scientist was laboratory. As in this study,
few primary students drew scientists in nature or space (Ozsoy & Ahi, 2014). Students
revealed with these drawings that scientific studies could only be conducted indoors like a
laboratory. But, in order to emphasize that scientists can work not only in laboratory but also
in everywhere, various class and outdoor activities such as trips, observations, investigations
and researches should be carried out (Korkmaz & Kavak, 2010). The main reason might be
that scientists were shown in the textbooks and mass media while they are working in a
laboratory with their “experiment tubes, chemicals, and laboratory equipment and tools”
(Aggiil-Yalgin, 2012; Buldu, 2006; Bulus-Kirikkaya, et al, 2011; Camci-Erdogan, 2013a,
2013b; Giiler & Akman, 2006; Korkmaz & Kavak, 2010; Ortoli & Witkowski, 2006; Ozsoy
& Ahi, 2014; Schibeci, 1986; Song & Kim, 1999; Tiirkmen, 2008; Yontar-Togrol, 2000).

Background features of the pictures generally present symbols of research and knowledge.
These explanations are similar to the studies in literature (Buldu, 2006; Chambers, 1983;
Finson, et al, 1995; Leblebicioglu, et al, 2011; Newton & Newton, 1992; Ozsoy & Ahi, 2014;
Tiirkmen, 2008).

For the source of the images of the scientist, students generally listed scientists’ life stories,
the Internet, course books, science journals, and films. Particularly male students stated that
they got information from their life stories, the Internet, and animated films and female
students mentioned that they got information from life stories, the Internet, course books,
science journals, teachers and museums. According to Jones et al (2000) students’ views of
the scientist mostly depend on the messages received from out of school settings. That’s why
it is frequently emphasized in educational reports (NAE & NRC, 2009; NGSS, 2013) that
learning environments should be designed considering scientific process so that correct
images of the scientists can be created within students and prospective scientists can be
raised. Therefore, although these myths constantly create curiosity within students, they
cannot change the fact that the limited image of the scientist in their perceptions must change.

Students stated that there were not any scientists around them (Camci-Erdogan, 2013a; Bulus-
Kirikkaya, et al, 2011; Song & Kim, 1999). Unver (2010) stated that most of the university
students in their last years mentioned that although they were at university, they did not meet
any scientists. The students who participated in this study listed their favourite scientists as
Edison, Einstein and Graham Bell. Similarly, Edison and Einstein take place on the top in
literature (Aggiil-Yal¢in, 2012; Bulus-Kirikkaya, et al, 2011; Korkmaz & Kavak, 2010; Song
& Kim, 1999; Tiirkmen, 2008). Karacam, et al, (2015) in their study determined that the
names of the scientists occurred least in the 5% grade science course books and most in the 8™
grade science course books. In addition to this, although some of the scientists’ names did not
exist in the course books, it is interesting that they were expressed by the students. However,
it is found that although students did not mention that many scientists included in the course
books, they frequently mentioned Einstein and Newton. This result supports the finding by
Jones et al. (2000) who stated that ideas of the scientist were obtained from sources out of
school settings. Moreover, it can be considered that students gave examples from the
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scientists who had myths (Ortoli & Witcowski, 2006): To exemplify, while Euclid and
Pythagoras who explained the buoyancy of water were not known a lot by the people,
Archimedes was recognized more. It is stated that the reason for this condition may have
resulted from the “Eureka” myth or story which was not explained clearly or fully. Moreover,
another example for this situation is that Newton’s apple which was responsible for the
discovery of gravity was known more than the gravity.

Some students stated people like teacher as their favourite scientist in the study. Some studies
in the literature revealed that scientists worked as a doctor, professor, and teacher (Giiler &
Akman, 2006; Newton & Newton; 1992). In addition, there is an important point that female
scientists like Marie Curie were not specified. The studies in the literature reveal that
especially female students considered female scientists like Marie Curie as their favourite
scientist (Camci-Erdogan, 2013b; Korkmaz & Kavak, 2010; Song & Kim, 1999). Moreover,
it was found that while students mentioned their favourite scientists, they misspelled their
names. Einstein and Graham Bell are among the scientists whose names were misspelled. It
is considered that students misspelled them because they were foreign names and they were
not suitable to the Turkish language structure.

Students generally stated that they were impressed with the achievements of the scientists. It
was found by the studies in literature that participants respected scientists due to their
achievements and contribution they made to humanity (Aggiil-Yal¢in, 2012; Camci-Erdogan,
2013a; Song & Kim, 1999). In addition to that Akinoglu, Tatik and Baykin (2015) found that
pre-service teachers described scientists as individuals who are knowledgeable, creative,
cultured, curious, and making contributions to society. It was found in the study that students
were impressed with the different features of different scientists. It was determined that
students especially were impressed with Edison’s life story and determination, Einstein’s life
story and physical appearance, Graham Bell’s achievements and intelligence and Newton’s
achievements. In addition to that, students respected scientists’ cognitive aspects as well as
their intelligence as suggested by Korkmaz and Kavak (2010) in their study. When the
responses to this question were examined, some misconceptions occurred. The most common
misconception expressed by the students is that Edison invented electricity in place of light
bulb. In addition to this, considering some students’ views, they stated that everything would
fly on condition that Newton had not discovered the law of gravity.

The studies which were conducted on students’ images of the scientist reveal that their
perceptions and cognitive images towards scientists have an important effect on their attitudes
towards science and their career choices in the future (Finson, 2002; Kahle, 1989; Schibeci,
1986). Thus, it is emphasised that science course books should be designed with such a
content that it will make contributions to students’ images of science and the scientist (She,
1995) and scientists’ positive features like curious, hardworking, and determined should be
introduced so students can have a positive image (Aggiil-Yal¢in, 2012; Tiirkmen, 2008).
Moreover, studies and life stories of scientists from different disciplines must be given more
coverage in media, on the Internet, and in the course books so students can create a positive
image (Aggiil - Yalgm, 2012; Finson, 2002; Korkmaz & Kavak, 2010). Within this
framework, it is thought that the number of scientists, from different cultures and disciplines,
and had a life story should be increased in the course books.
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