European Journal of Education Studies

ISSN: 2501 - 1111
ISSN-L: 2501 - 1111
Available on-line at: www.oapub.org/edu

doi: 10.5281/zenodo.1098291 Volume 3 |Issue 11 | 2017

SECONDARY SCHOOL STUDENTS’ SCIENTIST IMAGE:
IS IT SENSATIONAL OR TRADITIONAL?

Meryem Gorecek Baybars!
Assist. Prof. Dr.,

Mugla Sitki Kogman University,
Turkey

Abstract:

It can be said that the positive perception that the students will develop against science
and the scientist from childhood is so effective that it can direct their perception in their
future lives. Therefore, determination of students’ perceptions of science and the
scientist is very important for educators. Thus, the purpose of the current study is to
determine secondary school students” images of the scientist. Moreover, the study also
looked at the classroom factors affecting students’ images of the scientist. The study
was carried out with the participation of 240 secondary school students in a city located
in the western part of Turkey in the fall term of the 2017-2018 school year. In the study,
the DAST scale adapted by Farland (2003) was administered to the secondary school
students. Within the context of the current study, the secondary school students’ images
of the scientist were explored in terms of the appearance, working area and works of

the scientist.
Keywords: scientist image, DAST, student
1. Introduction

A common definition of science is very difficult to make. This is because science is not a
fixed but constantly and rapidly changing and developing endeavor (Bilen, 2015).
When defined in the simplest of terms; “science is a process of accurate thinking, seeking for
the truth and knowledge, systematic collection of knowledge by using scientific methods and

organization of the collected data and also a set of attempts made to understand and define the
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universe” (Cepni, 2005, s.2). The absence of a definition that everyone agrees on is also
true for the scientist who is the subject of science. According to Kuhn (2008), one of the
most important requirements of understanding scientific knowledge is to understand
the scientist. Only in this way, individuals can acquire a correct understanding of
science and develop a positive attitude towards it. At that point, it should be noted that
individuals” perceptions of the scientist begin to be constructed from the pre-school
period (Newton & Newton, 1992). When the literature is reviewed, it is seen that there
are many studies conducted to determine individuals” perceptions of the scientist. From
among these studies, the study of Meade and Metraux (1957) with 35000 students can
be considered to be the first study to determine the image of the scientist. In the
following years, while working on the scientist image, Chambers (1983) developed the
"Draw a Scientist Test (DAST)”, considering that it might be difficult for students to
express their opinions in writing or orally. A total of seven characteristics of the scientist
were identified by Chambers (1983) on the basis of the analysis of the data collected
from 4807 students from different socio-economic levels. These characteristics are lab
coat (generally white), glasses, messy hair and beard, research symbols, knowledge
symbols, technology (computer, microscope, telescope) and captions such as “I have
found it”. Newton and Newton (1992) used the "Draw a Scientist Test” in a study of
1143 students in the age group of 4-11 to determine the students’ perception of the
scientist; when something not understood by the students emerged, they asked
questions to the students to make it clear. Newton and Newton (1992) have discussed
the data obtained in this study under two main headings. These are the characteristics
of the figure and the characteristics of the background. While the characteristics of the
tigure consist of “gender, lab coat, glasses, beard and boldness”, the characteristics of
the background consist of structures related to scientific knowledge and involvement in
scientific process. In order to increase the reliability and validity of the DAST, “Scientist
Checklist” was formed by Finson, Beaver and Cramond (1995). This checklist was
designed to check the most commonly observed aspects of researchers. As known, the
DAST only relies on students” drawings. Therefore, in order to be able to make a good
use of the DAST, participants need to be self-sacrificing and researchers should conduct
their analyses carefully (Ocal, 2007). According to Song and Kim (1999), the DAST
should be supported with interviews or Likert-type scales in order to elicit the abstract
characteristics of the scientist.

When the literature is examined, it is seen that the DAST has been administered
to different populations of students ranging from pre-school to university. In the
literature, the drawings of the scientist have been analyzed in terms the different
characteristics of participants such as age (Buldu, 2007; Fung, 2002; Korkmaz and
Kavak, 2010; Milford and Tippet, 2012; Ruiz-Mallen and Escalas, 2012), gender
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(Gonsoulin, 2001; Nath and Thomas, 2013) and culture (Bayri, Koksal and Ertekin,
2016; Korkmaz, 2011; Rodari 2007; Narayan, Park, Peker and Suh, 2013; Schibeci and
Sorenson, 1993;). The findings of these studies have revealed the common
characteristics of scientists as follows; in general they are middle-aged or elderly, they
wear glasses, they are bald, they wear a white lab coat, they work alone in the lab, they
shout “I have found, I have found” and they are generally males. Visual and written
resources used by teachers, family, socio-economic level, gender and age seem to be
effective on the emergence of these characteristics as the common characteristics of the
scientist. Schibeci (1986) concluded that individuals’ images of the scientist are affected
by the media. In programs shown in the media (For example, the film “Time Machine”),
scientists are generally depicted as figures who are crazy, rebellious and working in a
lab environment; thus, creating a standard image of a scientist in the minds of people.
According to Chambers (1983), the reason for the use of expressions such “I have found,
I have found” by students is their being affected by printed and visual resources. It can
be said that individuals' family experiences, parents' professions, educational status,
friends, environment and even their toys affect their perception of the scientist.
According to Entwisle and Greenberger (1972), students' perception of scientist is
shaped by the end of primary school (Farland, 2003). During this process, the science
course is the course in which students learn the most information about science and the
scientist. Matthews and Davies (1996) argue that teachers, especially those working at
basic education level, shape students' perceptions of the scientist. Taylor, Jones,
Roadwell and Oppewal (2008) have reached a conclusion that when the education
given is exciting and enjoyable, it makes important contributions to the development of

interest in science. Therefore, teachers” perception of scientist is of great importance.

2. Methodology

2.1 Research Goal

It can be said that the positive perception that the students will develop against science
and the scientist from childhood is so effective that it can direct their perception in their
tuture lives. Therefore, determination of students’ perceptions of science and the
scientist is very important for educators. Thus, the purpose of the current study is to
determine secondary school students’ images of the scientist. Moreover, the study also
looked at the classroom factors affecting students” images of the scientist.

2.2 Sample and Data Collection
The current study employing the qualitative research approach was conducted in line

with the special case method. The special case method; as in the detailed planning of
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architectural works, is one of the systematic design types comprised of the stages such
as data collection, organization of the collected data, interpreting and reaching research
findings (Merriam, 1988). As the special case method providing in-depth data about the
case under investigation, interpreting the truth within its context and allowing studying
the truth under investigation in a short time span (Yin, 2003; Vural and Cenkseven,
2005), it is thought to be highly suitable for the current study.

The study was carried out with the participation of 240 secondary school
students in a city located in the western part of Turkey in the fall term of the 2017-2018

school year. Some features of the study group are given below in Table 1.

Table 1: Features of the study group

Gender
Girl Boy Total

Secondary school 1st grade 32 35 67

Secondary school 2nd grade 20 38 58
Grade level

Secondary school 3 grade 27 34 61

Secondary school 4t grade 22 32 54
Total 101 139 240

When Table 1 is examined, it is seen that of the 240 participating students, 67 are
secondary school 1% graders, 58 are secondary school 2" graders, 61 are secondary
school 3™ graders and 54 are secondary school 4™ graders. Moreover, of the
participating 240 students, 101 are females and 139 are males. Within the context of the
study, the students are coded with numbers (01, 02, 03,........... 6240). In these
codings, O stands for the student and the number indicates his/her rank.

In the study, the DAST scale adapted by Farland (2003) was administered to the
secondary school students. According to Farland (2003), in studies conducted by using
the DAST, there are many different points to be elicited regarding students” images of
the scientist. For example, when the DAST was administered to students, it was
observed that the students” drawings included much more than intended such as the
appearance of the scientist, the place where the scientist works and what the scientist
does. Therefore, the DAST was modified by Farland (2003) to include the appearance of
the scientist, the working place of the scientist and the works done by the scientist and
became m-DAST (modified DAST). The m-DAST has two parts. The first includes the
drawing to be produced on the basis of the given instructions and the second part
consists of four questions. The instructions and parts in the m-DAST are given in App.
1. In order to check the extent to which the scale adapted to Turkish serves the purpose

of the current study, its comprehensibility and applicability, opinions of two science
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teachers about the scale were sought. Then the piloting of the study was conducted on 1

secondary school student and its comprehensibility was thus checked.

2.3 Analysis of Data

In the analysis of the collected data, the content analysis technique was used. The
content analysis technique is one of the basic research techniques used to seek for
answers to many research questions from different disciplines. The content analysis can
be defined as “a research technique used to derive systematic and unbiased conclusions from
certain characters defined in the text” ( Stone, Dunphy, Marshall & Ogilvie, 1966: 213). In
the analysis of the data collected after the application, the rubrics formed by Farland
(2003) were used. The rubrics concern the appearance of the scientist, working area of
the scientist and the works of the scientists. The rubrics are presented in App. 2. Each
student’s drawing was categorized on the basis of the rubrics given in App. 2 in terms
of the appearance of the scientist, the working area of the scientist and the works of the
scientist. The data belonging of each category are presented across the grade levels with

their frequencies and percentages in tables.

3. Findings / Results

The findings obtained in the current study conducted to determine the secondary
school students” images of the scientist are presented in tables below. The secondary

school students” images of the appearance of the scientist are given in Table 2.

Table 2: Secondary School Students” Images of the Appearance of the Scientist

Grade Level
1st grade 2nd grade 3 grade 4t grade f %
Sensational 11 18 6 7 42 17,5
Traditional 31 30 38 34 133 554
Broader than traditional 22 9 15 8 54 22,5
Drawing without a category 3 1 2 5 11 4,6

When Table 2 is examined, it is seen that 17.5% of the students have the sensational
scientist image. Of the students having the sensational scientist image, 11 are first
graders, 18 are second graders, 6 are third graders and 7 are fourth graders. In the
drawings considered in this category, the scientist is generally depicted as a man with a
strange appearance, erect hair and like a bad man or monster. The samples of the

drawings evaluated in this category are presented below.
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096: (Secondary School 2 Grade Student)
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When Table 2 is examined, it is seen that 55.4% of the students have the traditional
scientist image. Of the students having the traditional scientist image, 31 are first
graders, 30 are second graders, 38 are third graders and 34 are fourth graders. In these
drawings, the scientist is depicted as a white man. The samples of the drawings

evaluated in this category are presented below.
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0200: (Secondary School 4t Grade Student)
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When Table 2 is examined, it is seen that 22.5% of the students have a broader than
traditional image of the scientist. Of the students having a more extensive image of the
scientist than the traditional, 22 are first graders, 9 are second graders, 15 are third
graders and 8 are fourth graders. What is expected from the drawings in this category is
that the scientist is depicted as a woman or a member of a minority group. In all the
drawings evaluated in this category in the current study, the scientist is depicted as a

woman. A sample drawing in this category is presented below.

0220: (Secondary School 4 Grade Student)
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When Table 2 is examined, it is seen that the drawings of 4.6% of the students were not
included in any category. In the drawings evaluated in this category, the students were
found to have drawn the figures of stick man.

The secondary students’ images of the working areas of the scientist are

presented in Table 3.

Table 3: Secondary School Students” Images of the Working Areas of the Scientist

Grade Level
1t grade 2nd grade 3w grade 4t grade f %
Sensational 32 5 1 3 41 17,1
Traditional 34 53 60 50 197 82,1
Broader than traditional 1 0 0 1 2 0,8

When Table 3 is examined, it is seen that 17.1% of the secondary school students
depicted sensational areas as the working areas of the scientist in their drawings. Of the
students thinking that the scientist works in sensational areas, 32 are first graders, 5 are
second graders, 1 is a third grader and 3 are fourth graders. These sensational areas can
be places different from the usual laboratory environment such as caves or frightening
dark places. Moreover, they include constructs different from the ones found in the

usual laboratory environment. A sample drawing in this category is presented below.

015: (Secondary School 1¢ Grade Student)
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When the drawing given above is examined, it is seen that the scientist is conducting an
experiment with uranium in a military zone and he/she is accompanied by military

personnel during this experiment.
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When Table 3 is examined, it is seen that 82.1% of the students drew the traditional lab
setting as the working area of the scientist. Of the students drawing the traditional lab
setting as the working area of the scientist, 34 are first graders, 53 are second graders, 60
are third graders and 50 are fourth graders. In traditional settings, it is seen that
generally, there are cupboards; there are books and lab equipment inside the
cupboards, there is a desk and there are equipment such as a computer, a microscope
etc. on this desk. A sample of the drawings evaluated in this category is presented

below.

0130: (Secondary School 3 Grade Student)

When Table 3 is examined, it is seen that the drawings of 2 students are evaluated as
broader than traditional. A sample of the drawings considered in this category is
presented below. The drawing given below belongs to a fourth grade girl. In her
picture, the student depicted a female scientist conducting research in an open are like a

swamp and wetland.

0210: (Secondary School 4t Grade Student)
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The secondary school students” images of the works of the scientist are given in Table 4.

Table 4: Secondary School Students” Images of the Works of the Scientist

Grade level
1t grade 2nd grade 3w grade 4th grade f %
Sensational 23 3 2 2 30 12,5
Traditional 43 54 59 51 207 86,2
Drawing without any category 1 1 0 1 3 1,2

When Table 4 is examined, it is seen that 12.5% of the secondary school students
depicted the scientist conducting sensational works in their drawings. Of the students
thinking that the scientist conducts sensational works, 23 are first graders, 3 are second
graders, 2 are third graders and 2 are fourth graders. In this connection, scientists
conduct horrifying activities that are not possible to carry out in a normal lab. In the
drawings in this category, the themes of space and alien come to the fore. Sample of the

drawings evaluated in this category are presented below.

060: (Secondary School 1% Grade Student)
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When the drawing given above is examined, it is seen that the scientist is examining the
alien egg they have found by using strange equipment. In this drawing, it is also
remarkable that the scientist is accompanied by soldiers.
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072: (Secondary School 2 Grade Student)
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When the drawing given above is examined, it is seen the event of patent stealing

having occurred between Edison and Tesla is depicted.

When Table 4 is examined, it is seen that in the drawings of 86.2% of the

students, scientists are depicted conducting traditional works. Of the students thinking

that the scientist conducts traditional works, 43 are first grade students, 54 are second

grade students, 59 are third grade students and 51 are fourth grade students. In the

drawings considered in this category, it is seen that not all aspects of the work of the

scientist are explained. The students only used the expressions “I am working on the

teleporting elixir.” or “I am conducting works on the treatment of cancer.” A sample of

the drawings evaluated in this category is presented below.

0180: (Secondary School 3 Grade Student)
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When the drawing presented above is examined, it is seen that the scientist is
conducting experiments on rabbits in the laboratory. It is seen that the animals rapidly
grow as a result of the elixir treatment. The student does not give any other information
about the experiment conducted by the scientist.

When Table 4 is examined, it is seen that the drawings of three students are
evaluated as the drawings without category. In these drawings, what the scientist is
doing cannot be thoroughly understood.

With the scale administered within the context of the current study, data were
obtained about the gender and the working area (indoor or outdoor) of the scientist.
Data regarding the gender and the working area of the scientist are presented in Table 5
and Table 6. The data related to the secondary school students” perceptions of the

gender of the scientist are given in Table 5.

Table 5: Secondary School Students” Perceptions of the Gender of the Scientist

Grade Level
1t grade 2nd grade 3 grade 4t grade f %
Female 21 14 18 16 69 28,8
Male 46 43 43 35 167 69,6
Female/Male 0 1 0 3 4 1,7

When Table 5 is examined, it is seen that 28.8% of the students depicted the scientist as
female in their drawings. Of the students depicting the scientist as female, 21 are first
grade students, 14 are second grade students, 18 are third grade students and 16 are
fourth grade students. In Table 5, it is also seen that 69.6% of the students depicted the
scientist as male in their drawings. Of the students depicting the scientist as male, 46 are
tirst grade students, 43 are second grade students, 43 are third grade students and 35
are fourth grade students. Only 4 of the 240 students participating in the study
indicated that the scientist can be both male and female and included both genders in
their drawings. Of these 4 students, 1 is second grade student and 3 are fourth grade
students.

The secondary school students” perceptions of the working area of the scientist
are given in Table 6.

Table 6: Secondary school students” perceptions of the working area of the scientist

Grade Level
1st grade 2nd grade 3rd grade 4t grade f %
Indoor 40 37 38 26 141 58,8
Working area
Outdoor 27 21 23 28 99 41,2
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When Table 6 is examined, it is seen that while 58.8% of the students depicted the
working area of the scientist as an indoor area, 41.2% depicted it as an outdoor area. Of
the 141 students depicting the working area of the scientist as an indoor area, 40 are first
grade students, 37 are second grade students, 38 are third grade students and 26 are
fourth grade students. Of the 99 students depicting the working area of the scientist as
an outdoor area, 27 are first grade students, 21 are second grade students, 23 are third

grade students and 28 are fourth grade students.
4. Discussion and Conclusion

In the current study investigating the secondary school students’ images of the scientist,
the students’ images of the scientist are also examined in terms of the grade level. As a
result of the study, it was found that in 28.8% of the drawings of the students, the
scientist was depicted as female, in 69.6% of the drawings, the scientist was depicted as
male and in 1.7% of them, the scientist is depicted as both male and female. Only 4 of
the 240 students participating in the study depicted both male and female scientists in
their drawings. When similar studies in the literature are examined, it is seen that a
similar finding was reported by Ayvaci, Atik and Urey (2016). As a result of the study
by Ayvaci et al. (2016), it was found that 66.17% of the pre-school children participating
in their study included only male scientists in their drawings, 22.05% only female
scientists and 11.76% both male and female scientists. The current study’s finding that
the scientist is depicted as male in 69.6% of the drawings concurs with the findings
reported by Togrol (2000), Fung (2002), Monhardt (2003), Buldu (2007), Nuhoglu and
Afacan (2007), Rodari (2007), Kaya, Dogan and Ocal (2008), Tiikmen (2008), Demirbas
(2009), Korkmaz and Kavak (2010), Akcay (2011), Aggiil Yalgin (2012), Cermik (2013),
Kara and Akarsu (2013), Nath and Thomas (2013), C)zsoy and Ahi1 (2014). The reason
behind this general finding is shown to be the effect of media on students” images of the
gender of the scientist by Steinke, Lapinski, Crocker, Zietsman - Thomas, Williams,
Evergreen and Kuchibhotla, (2007) and Ambusaidi, Al-Mugeemi and Al-Salmi, (2015).

Another finding of the current study is related to the working area of the scientist. Of
the secondary school students, 58.8% depicted the working area of the scientist as an
indoor area, 41.2% depicted it as an outdoor area. This finding is supported by the
tindings of Chambers (1983), Demirbas (2009), Kohen and Bar (2009), Akcay (2011),
Medina-Jerez, Middleton & Orihuela-Rabaza (2011), Nath and Thomas (2013), Ozsoy
and Ahi (2014), Eyceyurt Tiirk and Tiiziin (2017). In these studies, it was concluded that
the participants are of the opinion that the scientist conducts his/her works mostly in
indoor areas. This might be because of the visuals of the scientist used in textbooks

because in textbooks the scientist is generally depicted as a person working in indoor
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areas. This finding indicates that the belief that scientific works are conducted in
specially-equipped laboratories is widely held by people. What should be noted here is
that the whole universe can be a laboratory for the scientist.

Within the context of the current study, the secondary school students” images of
the scientist were explored in terms of the appearance, working area and works of the
scientist. As a result of the study, of the students” images of the scientist, 17.5% are
sensational, 55.4% are traditional and 22.5% are broader than traditional. In the
sensational drawings, the scientist was usually depicted as someone with a strange
appearance, with a gun in his/her hand, like a bad man or monster. It is seen that the
drawings evaluated in the sensational category were mostly produced by the first and
second grade students. This finding is similar to the finding reported by Bang, Wong
and Jeffery (2014). In the study conducted by Bang et al. (2014) to determine the
scientist image of the high school students attending different types of high schools in
South Korea, they found that one of the images of the scientist held by the students is
the scientist wearing protective clothes and looking like a witch or devil. The reason for
this finding might be films and cartoons watched by children attending secondary
school 1t and 2" grades. When the drawings evaluated in the category of traditional are
examined, their ratios across the grade levels are close to each other. The scientist in the
drawings in this category was mostly depicted as a white man working in a lab. This
finding concurs with some findings reported in the literature (Barman, 1997; Chambers,
1983; Cermik, 2013; Giiler and Akman, 2006; C)zsoy and Ahi, 2014). When the drawings
considered in the category of broader than traditional are examined, it is seen that the
scientist was depicted as a woman. In all the drawings in this category, female scientists
were depicted as working individually. Individual working of the scientist concurs with
the findings reported by Denis Celiker and Erduran Avci (2015).

In light of the findings of the current study, it can be argued that in general the
secondary school students” images of the working area of the scientist are traditional.
This finding concurs with the literature (Chambers, 1983; Nuhoglu and Afacan, 2007;
Demirbas, 2009; Akgay, 2011; C)zsoy and Ahi, 2014; Ayvaci et al. 2016). Of the
participating 240 students, 191 depicted the working area of the scientist as traditional
places in their drawings. There are a total of 41 students thinking that the working area
of the scientist is sensational. Of these 41 students, 32 are secondary school first graders.
As a result of the current study, it can be argued that the students in general hold the
traditional image of the works of the scientist. Of the 240 students participating in the
study, 207 depicted the works of the scientist as traditional works in their drawings. In
the drawings in this category, expressions such as “The scientist is doing ............ or

the scientist is working on”; yet, they did not give any details about the work done.
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When the secondary school students” images of the scientist were examined in
terms of appearance, working area and works of the scientist, it was found that the
sensational drawings were mostly produced by the first grade students. This might be
because of the imagination of the students in this age group. With increasing grade
level, the number of traditional drawings also increases.

In light of the findings obtained in the current study, it can be suggested that
more time should be allocated to activities focusing on the image of the scientist in
order to create more realistic images of the scientist in the minds of secondary school
students. Particularly in science classes, works of the scientists from both sexes can be
studied. Scientists from both sexes can be invited to schools. Bodzin and Gehringer
(2001) concluded that the scientists invited to schools altered the students’ perceptions
of the scientist. In a study by Keser (2012), it was concluded that the students” extent of
participating in out-of-school scientific activities positively affected their attitudes
towards science and the scientist. Therefore, out-of-school learning environments can be
capitalized on. Through field trips, real working areas of scientists, tools and equipment
they use and the works they do can be seen by students.

Ambusaidi et al. (2015) found that the information sources of students about
science and the scientist are media, textbooks and the internet. Therefore, more places
should be allocated to the actual life stories of scientists and the scientific works they
have done in printed and visual media with which students are in a constant
interaction. The use of the stereotyped figure of the scientist in visual and printed media
should be minimized and visuals of scientists always doing the same things in the same
environments should be used less.

Carli, Alawa, Lee, Zhao & Kim (2016) concluded that the society sees the man as
the individual more representing the society. Moreover, in the study, it was also found
that the participants view the scientist as different from the rest of the society and
having the power of representing the society. Therefore, in the current study, the
students’ perception of the scientist may have more matched with the man. Thus, in
every opportunity, the existence of the female scientists needs to be emphasized.
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Appendix 1: m-DAST (It was taken from Farland, D. (2003)).

Imagine that tomorrow you are going on a trip (anywhere) to visit a scientist in a place

where the scientist is working right now. Draw the scientist busy with the work this
scientist does. Add a caption, which tells what this scientist might be saying to you about
the work you are watching the scientist do. Do not draw yourself or your teacher.

I am a boy/girl;

was the scientist you drew a man or woman?

was the scientist you drew working outdoors or indoors?

What was the scientist doing in your picture?

Appendix 2: mDAST Rubric (It was taken from Farland, D. (2003)).

Appearance:

[lustrations that score a “0” in appearance can be referred to as “can’t be categorized”.
These drawings may contain a stick figure, a historical figure, no scientist, or a teacher
or student. Illustrations that score a “1” in appearance can be referred to as
“Sensationalized.” These drawings contain a man or a woman who may resemble a
monster or who has a clearly odd or comic book appearance. Illustrations that score a
“2” in appearance can be referred to as “Traditional”. These drawings contain an
ordinary-looking white male. Illustrations that score a “3” in appearance can be referred
to as “Broader than Traditional”. These drawings include a woman or minority
scientist.

Location:

Ilustrations that score a “0” in location can be referred to as “cannot be categorized”.
The scene of these drawings may be difficult to determine or that of a classroom.
[lustrations that score a “1” in location can be referred to as “Sensationalized”. These
drawings contain a location that resembles a basement, cave or setting of secrecy,
scariness or horror, often with elaborate equipment not normally found in a laboratory.
Ilustrations that score a “2” in location can be referred to as “Traditional”. The setting
of these drawing is a traditional laboratory with a table and equipment (and possibly a
computer) in a normal-looking room. Illustrations that score a “3” in location can be
referred to as “Broader than Traditional”. These drawings include a scene that is not a
basement laboratory and different from a traditional laboratory setting.

Activity:

[lustrations that score a “0” for activity can be referred to as “difficult/unable to
determine”. Illustrations that score a “1” in activity can be referred to as
“Sensationalized”. These drawings reveal an activity that may include scariness or
horror, often with elaborate equipment not normally found in a typical laboratory.

Drawings that include fire, explosives or dangerous work also are included in this
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category. Illustrations that score a “2” in activity can be referred to as “naive or
Traditional”. These drawings reveal an activity that the student believes may happen,
but in truth the activity is highly unlikely to occur. This category also includes drawings
where the student writes, “this scientist is studying . . . or trying to. . .”, but does not
show how this is being done. Illustrations that score a “3” in activity can be referred to
as “Broader than Traditional”. These drawings portray realistic activities that reflect the
work a scientist might actually do with the appropriate tools needed to perform these
activities. A student may write, “this scientist is studying... or trying to...” and shows

how this is being done.
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