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Abstract 
 

This study explored the topic of gender inequity among Japanese college students majoring in computer science 
and engineering (CS&E) using a qualitative naturalistic inquiry approach. We conceptualized our study within 
Bronfenbrenner’s (1979) ecological systems theory in order to represent the two-way process between a self and 
a set of contexts. Our field site, the university, was a Japanese-and-English bilingual university in a small 
conservative town in Japan. We adopted Chambers’s (1983) Draw-A-Scientist-Test (DAST) as an eliciting tool 
and Finson, Beaver, and Cramond’s (1995) DAST-Checklist as a guiding rubric. During three field site visits, the 
following data were collected from a total of 95 study participants: DAST drawings, audio-recordings of focus 
group interviews, field notes, documents, emails and photos. Findings indicated a central stereotypical image of 
scientists: a Japanese male scientist in a white lab coat holding a flask. Other alternative images were also 
discovered. Three themes emerged: (1) focused male vs. disoriented female through a self-lens, (2) heroic male 
vs. cute female through a Japanese anime-lens, and finally (3) Nobel prize Japanese male vs. Obokata female 
through a historical-lens. These three themes revealed past-products of the images of scientists where the male 
and female college students transformed in their perceptions over a long period of time under a unique set of 
contexts. We contribute to current efforts on gender equity in Japan, especially in relation to the advancement of 
women in science, to raise awareness of gender inequity in CS&E fields, and finally to acknowledge patterns of 
unequal ecological structures that encourage science elitism and gender divides. Finally, we proposed a model of 
advocacy with great hopefulness that through new sets of layers of influence, interactions, and people, sometimes, 
one can dramatically feel how the past sets of ecology has shaped his or her ways of being. Therefore, equity in 
CS&E can be seen, especially to policymakers, as a re-structuring issue not as a better-management issue or as a 
personal matter. 
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Introduction 
 

Japan’s educational system has been considered one of the best systems in preparing youth and adult performers 
(Organization for Economic Co-operation and Development [OECD], 2018). Especially in Science and 
Mathematics, Japanese students were reported as the top performers (Program for International Student 
Assessment [PISA], 2015).  
In a similar vein, 90% of Japanese students achieved the baseline proficiency level in science, viz., indicating 
higher levels of cognitive well-being than the OECD average (OECD, 2017).Often many Japanese students 
believed that high grades offer better career potential (2017,OECD). 
 

Despite the high-performing school system, high-achieving students and higher levels of cognitive well-being in 
Japan, there remain challenges: low social and psychological well-being and gender inequity of outcomes 
between men and women (Peterson, 2017). According to the results from the PISA 2015, Japanese students were 
reported to have lower levels of a sense of belonging at school and achievement motivation. In addition, Japanese 
students were reported to have higher levels of schoolwork-related anxiety. Girls in Japan reported to have even 
higher levels of anxiety than their male counter partners (OECD, 2017).   
 

Gender inequity in Japan has been well documented. Japan was near the bottom in the female share of bachelor’s 
graduates and also bachelor’s graduates in Science, Technology, Engineering and Mathematics (STEM) fields 
(OECD, 2017). Japan was also ranked low in the proportion of female researchers (OECD, 2016). The school 
basic survey conducted by the Japanese Ministry of Education, Culture, Sports, Science and Technology (MEXT) 
indicated that only 14.0% of female undergraduate students majored in computer science and engineering 
(CS&E).  
 

Stubbornly, the phenomenon of gender inequity in Japan was emphasized in yet another OECD survey report 
(Programme for the International Assessment of Adult Competencies, 2012).This reportrevealed the untapped 
resource of Japanese women considering the disparities between their high levels of proficiency in literacy and 
numeracy and the low rates of their labor force participation. Furthermore, Japan showed a significant gender pay 
gap among the OECD countries, along with Estonia, Indonesia, South Korea, South Africa, and India (OECD, 
2017).  
 

To address these challenges, the current reform agenda in Japan includes promoting women in the fields of 
STEM. This effort is evidenced by the increasing number of government sponsored proposals and policies (e.g., 
Japan inter-society liaison association committee for promoting equal participation of men and women in science 
and engineering). Specifically, revitalization efforts by MEXT for science and technology in these ever-changing 
and unpredictable times were impressive (e.g., development of a comprehensive plan and design for future 
community schools, visions of establishing a super smart society and global universities, plans to continue 
producing Nobel Prize winners from Japan).  
 

Still, little has been proposed or envisioned in addressing gender inequity and promoting women and their well-
being in the workforce (Osawa, 2011). For instance, the 2018-2022 National Basic Plan for the Promotion of 
Education articulates (1) enhancing active learning, (2) reforming teacher recruitment, renewal, and training 
processes, (3) bolstering school-community partnerships, (4) supporting low-income families for education, and 
(5) improving access to tertiary education to foster lifelong learning (OECD, 2018).These current reform efforts 
sketch the big picture of ideals; however, they lack concreteness in addressing the strategic needs for recognizing 
and promoting girls and women. Also, the five major tasks above, although illustrative, were underdeveloped in 
addressing the perplexing gap between high achieving students with a low sense of belonging and motivation, 
particularly for the female students. Therefore, it is high time to inquire on the following questions: “what is the 
behind-the-scene mechanism causing the disparity?” “Why does this gap exist and how to reduce it to make a 
more egalitarian society.”   
 

Purpose and Research Questions 
 

The purpose of this qualitative study was to excavate the hidden and/or blind-sided contextual matter narratives of 
Japanese male and female college students pursuing majors in CS&E. We focused on cataloguing major patterns 
of images of scientists and science perceived by the CS&E college students. We argue that these patterns of 
images of scientists and science are cultural products representing lived experiences including the sustained 
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interactions between a person and contexts (e.g., school, parents, peer, job, mass media, culture, beliefs). This 
study sought to contribute to the current efforts on gender equity in Japan, especially in relation to the 
advancement of women in science and also to raise awareness of gender inequity in the CS&E fields. Specifically, 
we argued that gender equity, at the conceptual level, needed to be considered as organic and complex two-way 
processes between a person and multi-layer units of contextual influences. Especially to policymakers, the 
concept of gender equity should be seen as a re-structuring issue, not just as a better-management issue or as a 
personal matter (Cech, 2012; Harding, 2003; Normile, 2001). 
 

By revealing a snapshot view of the past interactions and the phenomenological elements related to images of 
scientists, we aimed to find an optimal set of contexts for both male and female students in Japan. In addition, the 
results of this study aimed to contribute to add specificity and explicitly to promote women in the CS&E fields by 
advocating balanced view of science in Japanese society (Cobern & Loving, 1998).    
 

We aimed to reach these major goals by providing narratives of Japanese male and female students on their 
images of scientists and experiences with science. Specifically, we first revealed how scientists were perceived by 
Japanese college students who majored in CS&E. To this end, we used Chambers’s (1983) Draw-A-Scientist-Test 
(DAST) to map out various images of the scientists filtered through the Japanese CS&E students. Secondly, we 
conducted two focus group interviews, classroom observations and multiple informant interviews to discover in-
depth stories of how and why male and female Japanese CSE students perceived and experienced scientists. 
  

To investigate the phenomenon of Japanese CS&E students’ perceptions of the images of scientists and science 
experiences, two research questions were:  
 

1. What were the images of scientists portrayed by the Japanese Computer Science and Engineering (CS&E) 
college students from the Draw-A-Scientist-Test (DAST)?  
 

2. What were the salient narratives of scientists that were perceived and experienced by the Japanese female 
and male CS&E college students? 

 

Related Literature Review 
 

In this section, we reviewed studies related to the andocentric character of science, empirical studies on images of 
scientists, and Japanese women in science. 
 

Andocentric View of Science  
 

Harding (1986) claimed that science has been epistemologically and methodologically ingrained to support 
masculine culture and points of view. Women scientists were historically marginalized and their practices of 
doing science were considered as lesser or not legitimate. Due to this androcentric view of science, the scientific 
community has witnessed chronically low participation rates and low status of girls and women (Harding, 2003).  
Several arguments were made to disrupt the status quoin the scientific community and institutions. Harding 
(1986) urged the scientific community to recognize “the gap between science’s self-image as a progressive, 
transcendentally valuable social enterprise and the reality of science today” (p. 59). Harding (2003)also requested 
that the scientific community envision radical changes in science’s social hierarchy (e.g., breaking the gender 
order such as women’s subordinate place in science). Moreover, Cech (2012) challenged that “men’s and 
women’s enactment of science and engineering is much more similar than it is different” (p. 565). 
 

Harding’s (2003) grass roots equity initiatives (GREI) offered a more concrete and realistic level of argument for 
gender equity.In order to embrace the GREI approach, one needs to consider the integration of multiple levels of 
factors such as “the prevailing culture of the community and the nature and extent of gender differentiation within 
it, the perspective of the initiator and the available resources or opportunities” (p. 912).As a result, the awareness-
and-action-enhancing initiatives can help alleviate gendered science by exploring tailored solutions to context-
loaded problems.   
 

Images of Scientists  
 

One’s view of a scientist is known to be formed during the early elementary years (Chambers, 1983; Schibeci & 
Sorenson, 1983; Walls, 2012). And as early as nine years of age one decides to pursue a field of science or not 
(Joyce & Farenga, 1999). Some indicated that elementary and middle school students’ personally held images of 
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scientists were impacted by having family members in the professions, and guidance from teachers and media 
(Fralick et al., 2009; Silver & Rushton, 2008). More importantly, these personally held images of scientists by the 
students influenced the choice to enter science or engineering professions. Therefore, it is important to instill 
positive and accurate images of scientists and engineers to young learners during the formable years (Silver & 
Rushton, 2008).  
 

Research into views of scientists started in the 1950s with work by Mead and Métraux(1957) who had 35,000 
high school students write essay responses that described their ideas of scientists. They found that high school 
students viewed scientists as middle-aged to older men who wore lab coats, glasses, and worked in stereotypical 
laboratory settings with equipment such as tests tubes. Decades of empirical research has also identified similar 
findings (e.g., Bang & Baker, 2013; Chamber, 1983; Holland & Eisenhart, 1990). The following quote describes 
the androcentric view of a scientist: 
 

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. The sparkling white 
laboratory is full of sounds: the bubbling of liquids in test tubes and flasks, the squeaks and squeals of laboratory 
animals, the muttering voice of the scientist. 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. He writes 
neatly in black notebooks (Mead & Metraux, 1957, pp. 126~127). 
 

Hagerty (1964) argued that stereotypic images of scientists led to fewer students pursuing majors and careers in 
S&E, which are considered critical fields for economic growth and prosperity. Consequently, there was a reduced 
S&E workforce (Hagerty, 1965). He listed critical areas to tackle these challenges: (1) recognizing that there was 
a shortage in the S&E workforce, (2) taking immediate actions to make a substantial improvement, especially 
teaching science and mathematics during the fifth to eighth grades as well as career counseling during the junior 
high school years, and (3) capitalizing on the role models of career engineers and scientists and the power of news 
media in framing these fields as worthwhile to pursue “in terms of professional satisfaction, financial rewards, 
and as a means of serving the nation” (p. 23). Recently and 54 years later, similar and urgent arguments are still 
appearing along with diversity emphasis to establish various pathways to S&E careers for women and 
underrepresented minorities (National Science Foundation [NSF], 2014). 
 

Japanese Women in Science  
 

Historically and worldwide, gender inequities in the fields of science are well documented (Harding, 2003). And, 
pinpointing the major barriers to gender equity was considered to be a complex process. Rosser (2012) asserted 
that the innate cognitive difference myth was one of the common myths that causes women’s under-representation 
in Science and Engineering (S&E) fields. She also claimed that gender inequity was perpetuated not only through 
interactional processes but also through institutional processes (e.g., cognitive bias, work/family stigma, glass 
ceilings). As a result, even for those who became senior women in STEM areas, they still suffered from securing 
credibility and a feeling of isolation (Rosser, 2012).  
 

Fujita’s (1968) report on women and politics in Japan divulged that it was only in the year 1946, right after World 
War II, that women in Japan had the right to vote. Staying optimistic, Fujita (1968) concluded that, 22 years after 
acquiring voting rights, women still needed to claim their right to serve political responsible roles in Japan. 
Holden’s (1993) assessment of Japanese women in the workplace, seven years after the enactment of an equal 
employment law, described women as “still fighting an uphill battle” (p. 1976) and indicated that only 30% of 
college students were women in 1992. Of this 30%, only 8.6% received science doctorates (Holden, 1993).  
Anderson and Myers (1992) articulated deeply entrenched factors behind the lack of originality among Japan’s 
basic science research laboratories: (1) the cultural roots of strictly ordered and controlled education systems (e.g., 
the cram schools, or juku for college entrance exams), (2) the group mentality that rarely recognized individual 
excellence, (3) few opportunities for young researchers to do independent work, (4) few opportunities for women, 
and finally (5) the rigidity of the bureaucratic system that lacked the flexibility and openness needed for high 
research. Normile (2001) and Ogoshi (2001) illustrated the patterns of discrimination, harassment, non-sexual 
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bullying and abuses of power, academic harassment, or Akahara, against women in academia as well as those 
who do not conform. Koppel (1993) illustrated a story about Yonezawa, a Japanese female physicist who was an 
internationally known researcher. Her story revealed that even a model Japanese female scientist was expected to 
accept the heavy duties of a wife and a mother of three kids: “my husband didn’t help me in any way at all. He is 
a typical Japanese husband” (p. 422). When applying for industry jobs, Yonezawa experienced being rejected 
because of her gender: “only boys, no girls wanted” (p. 422). Therefore, she chose to do science as an academic 
researcher. Osawa (2011) described Japanese society as “in a precarious state” (p. 3), particularly due to the low 
birth and high suicide rates.  
 

The recent stem-cell scandal of Obokata Haruko may further entrench the stereotypic images of female scientists 
in Japan. In January 2014, she, as a leading author, published two papers in Nature claiming to have developed a 
breakthrough method to make Stimulus-Triggered Acquisition of Pluripotency cells, also known as STAP cells. 
Quickly, this made Dr. Obokata a world-class female scientist and a sensation dubbed as Japan’s new heroine of 
science due to the fact that female scientists were the exception in Japan (Mikami, 2018). Soon, however, many 
stem-cell scientists failed to replicate her methods—later she herself also failed replication under video 
surveillance at the Riken Center, her host organization. Three analyses of the Obokata case, specifically those 
narrated by Mikami (2018), Goodyear (2016) and Sugawara et al. (2017), provided insights into the role played 
by socio-cultural backgrounds, the complexity of the scientific enterprise, and the role of social media in 
establishing a comprehensive narrative. 
 

To revitalize the Japanese economy and society, Osawa (2011) and Rhim (1978) argued to advance Japanese 
women, who have been historically lower status, as shown in the practice of weeding out young girls at birth, or 
mabiki, and as illustrated in the marriage manual written by Kaibara Ekken in 1729. Osawa (2011), who seemed 
to take a radical stance for gender equity, urged a break in Japan’s social norms: the male-breadwinner and 
female-homemaker model and the Japanese-style lifetime employment practices. Still, “Stress test: Science in 
Japan” (2014) illustrated the Japanese system as being overly restrictive and rigid regarding the concepts of merit-
based fair competition requiring fundamental changes.  
 

Theoretical and Conceptual Framework 
 

This study is based on the theoretical argument that human development occurs through proximal and more 
remote processes, in which regular-basis interactions between social contexts and self are sustained 
(Bronfenbrenner, 1979). Bronfenbrenner (2015) defined “human development” as the phenomenon of continuity 
and change over time (CCOT) in the biopsychological characteristics of a person. In order to have positive and 
healthy human development, specific conditions and processes need to be in place, namely, optimal set of 
contexts. In addition, the form, power, contents and directions of these specific conditions and processes are 
systematically, silently, and domestically affecting one’s development (e.g., cognitive, emotional, motivational 
growth and well-being). 
 

The self, as a primary link for the process of internal-becomes-external, exists in five environments, namely, 
micro-, meso-, exo-, macro-, and chrono-systems (Bronfenbrenner, 1979). Figure 1 illustrates the relationship 
between self and the five environments, which are the major constructs of Bronfenbrenner’s (1979) ecological 
systems theory. The hallmark of the ecological systems theory is the enduring forms of interactions between the 
self (internal, inside) and the various environments (external, outside). Bronfenbrenner (1979; 2015) 
conceptualized the self and the self’s multi-layered environments as coupled. And this coupled-state functions as 
developing and shifting shapes of one’s ecology of development.  
 

For instance, the internals such as beliefs, desires or motivation become external through a primary link such as 
parents and teachers but are transformed in the process. Conversely, the externals such as culture, institutional 
rules or mass media become internal through a primary link, the self, but are also transformed in the process. 
Paradoxically, one’s development continuity is nonlinear and disjunctive in nature (Bronfenbrenner,1979; 2015). 
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Figure1. A conceptual framework of the study informed by Bronfenbrenner’s (1979) ecological systems theory. 
 

As illustrated in Figure 1, we positioned our study within the ecological systems theory’s major constructs and 
their relationships and processes. Specifically, we situated our study in cataloguing and representing the nature of 
the processes between the self and the various levels of contexts. We argue that images of scientists that Japanese 
college CS&E students held and experienced were past-products of these two-way processes through primary 
links and influencers.  
 

From the findings of the empirical studies, it is clear that the stereotypic images of scientists are engraved fairly 
early on, as early as nine years old. And, the masculine images of scientists are rarely dispelled, but persisted not 
only over one’s lifetime but also historically and internationally. In choosing the CS&E college students who 
lived in the country with historically high performing and achieving scores in science and mathematics, we 
claimed that this particular group of students would reveal valuable information to the current literature. For 
instance, we aimed to represent the nature of the ecological systems that were unique to the Japanese culture and 
social systems. Finally, we conceptualized thatif a set of optimal contexts are occurring within the two-way 
process of the self and the externals, Japanese CS&E male and female students will thrive in their near future 
career as scientists and engineers. This will bring gender equity in the field of CS&E, which will contribute to 
revitalizing Japan’s economic growth and prosperity (see Figure 1).Therefore, we advocate that there are ample 
potentials for CCOT in their healthy and balanced developments in perceiving and pursuing CS&E fields.  
 

Draw-A-Scientist-Test (DAST) 
 

Although studies into students’ views of scientists persisted, the means by which we studied this phenomenon 
have largely moved towards analysis of students’ drawings of scientists (Fralick, Kearn, Thompson, & Lyons, 
2009). Finson’s (2002) study of 4,807 children in grades K-5 found that grade school children also held 
stereotypical views of scientists, which supported the work published by Mead and Métraux (1957).Chambers 
(1983) describes that DAST was designed as a tool to analyze students’ images of scientists. The DAST prompted 
for whether seven stereotypical characteristics, such as an image consisting of a lab coat and glasses, were present 
or absent in the drawing. Later, the Draw-A-Scientist Checklist (DAST-C) was developed to extend the work 
started by Chambers (Finson, Beaver, & Cramond, 1995). The DAST-C consists of a checklist of the seven 
characteristics in the original DAST instrument, as well as additional characteristics: (1) physical appearance 
(e.g., lab coat, eyeglasses or goggles, facial hair, wild hairdo), (2) scientific knowledge (e.g., research instruments, 
symbols of knowledge, technology, scientific captions), (3) gender (e.g., male, female, indeterminate), (4) work 
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environment (e.g., indoors, outdoors, indeterminate), (5) age (e.g., middle aged or elderly, indeterminate, child), 
and (6) other (e.g., fumes, light bulbs, mythic stereotypes, indications of secrecy, question marks).  
 

After implementation with drawings from eighth grade students, it was found that DAST-C was more 
comprehensive in identifying important stereotypical characteristics (Finson et al., 1995), and was more objective 
in “recording and coding procedures” (Medina-Jerez, Middleton, & Orihuela-Rabaza, 2010). The DAST-C also 
allows for “global scores and individual element scores, thus enhancing possible analyses of subjects’ drawings” 
(Finson et al., 1995, p. 204). 
 

Medina-Jerez et al. (2010) used the DAST-C to understand the views Columbian and Bolivian students held about 
scientists. The study included 1,015 students in grades five through 11. Results found that culture and lived 
experiences may have impacted student’s drawings. For example, Bolivian students drew scientists wearing 
average clothing, but this could have been because the sampled Bolivian students experienced fewer resources 
and chances to be engaged with authentic science learning. In addition, half of the sampled Bolivian students 
drew individual and low-to-the-ground tables, which mirrored their lab settings in their classrooms. In general, 
Columbian students held more stereotypical views of scientists. Overall, those who were exposed to the nature of 
science in their classrooms held more developed views of scientists.  
 

In 2012, Ozel used the DAST-C to study the images of 243 Turkish students in kindergarten, grade three and 
grade five. The study found the children held stereotypical images of scientists, but grade level made a difference. 
Ozel’s study revealed that students in fifth grade generated images of scientists with more stereotypical 
characteristics than those in kindergarten and grade three. Hillman, Bloods worth, Tilburg, Zeeman and List 
(2014) used the DAST and questions inspired by DAST-C to explore whether students’ views of scientists would 
be impacted through interactions with STEM fellows. A total of 359 students from one elementary, three junior 
high and two high schools were included in this study. After an academic year in which a fellow spent two days a 
week in the classrooms resulted in decreased views of stereotypes for children in middle and high school, but 
there was no change for children at the elementary level.  
 

Few DAST studies were done at the college level; however, college students showed similar stereotypical images 
of scientists. For instance, Thomas, Henley, and Snell’s (2006) DAST study with 212 college students confirmed 
the deeply entrenched gender stereotypes of scientists, which were aligned with those of elementary students. 
Miele (2014) demonstrated the DAST as a model for inquiry and as a method of assessing the affective domain of 
undergraduate and graduate science education students to foster gender equity. The science teacher candidates in 
the study participated in collective inquiry with their pre- and post- DASTs. As a result, the DAST tool was able 
to help science teacher candidates develop inquiry skills and reveal changes to their beliefs towards non-
stereotypic images of people doing science. Milford and Tippett (2013) also showed the DAST tool as a visual 
tool to understand college students’ beliefs about scientists.  
 

Methods 
 

Context of the Study: The Place, the People, and the Cultural Puzzlements  
 

The university, our field site, was located in a small town in Japan. Some decades ago, a scientist who was 
nominated for the Nobel Prize was born in a bordering town and his dedication to science and humanity was 
permanently marked on a public street for people to celebrate. The town was nestled within the prefecture that 
was impacted by the Great East Japan Earthquake in 2011. Many decades ago, overnight, an entire town nearby 
disappeared in an earthquake. In this town, daily tremors seemed to be a part of life. People went about their daily 
business with an attitude of normalcy. Calm and silent manners were the norm for the people in the town, even 
facing an unusually big quake of magnitude 7.4 in the early morning on November 2016. That day, at the 
university, the cafeteria, which was built with floor-to-ceiling windows, stood without any cracks and functioned 
as usual. This early morning we had an earthquake…It was my first time experiencing and absorbing the big 
shaking….and seeing the ceiling light swinging violently, hearing water gurgling and jumping up on the bathroom 
floor...In my sixth floor apartment, all I did was to hide my body under the thin blanket, then I quickly moved to a 
small closet. The violent shaking was still on then…I escaped from the apartment building, panicky and 
scuttling…But, the street scene was quite different from how I felt in my own room: an old man with a dog, 
walking; a young businessman on a cell phone, chatting; and a middle aged lady, jogging…They comforted me in 
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a way I have never experienced…My brain-eye-body coordination was shaky and gave me a lingering dizziness 
throughout the day…[excerpt from the author’s field notes] 
 

In this town, bright morning and pitch-dark evening came around 5 A.M. and 5 P.M., respectively. Historically, 
this place was regarded as one of the most conservative Japanese towns. Walking from the downtown to the 
university, which took about 50 minutes, the downtown scenery of a post office, banks, hotels, grocery stores and 
a Japanese temple, is gradually thinning out to quiet rural surroundings. Afar, mountainous landscapes, natural hot 
springs, or onsen, and local trains were meandering throughout the town. It was a scene of peaceful, quiet and 
slow existence.  
 

Weekday scenes on the streets of the town were the following: students in school uniforms heading to school on 
foot or by bicycle; buses and small boxy cars that drove on the left side of the road; and people, mostly men in 
business dress with a tie walking on extremely narrow sidewalks. Underneath these narrow sidewalks was the 
ever-present “water flowing” sound, and above the polite Japanese bows, or eshaku, from strangers yielding the 
sidewalk. A 7-Eleven convenience store existed at every corner to offer the morning, afternoon, and evening 
crowds quick bites, magazines, cosmetics, office and household supplies, gift cards and so on. Access to reliable 
free Wi-Fi was a challenging element except within the grounds of the university, which required official 
permission.  
 

The university specialized in CS&Eand its official languages were Japanese and English—non-official languages 
used included Chinese, German, Korean, Russian, Spanish, and Vietnamese. The first author, as a participant 
observer, visited the field site three times over a two-year period (2015-2016). During the first visit, she was given 
an opportunity to teach a thesis course. The thesis class had about 23 Japanese college students who were 
individually working on writing an engineering proposal in English. One by one, she talked with the students and 
interacted with them. They rarely made eye contact; yet, successfully, they communicated through Google 
translate, YouTube videos, pictures, and short exchanges of “yes” or “no.” 
 

What caught her eye were the only two female students in the class. For her nascent eyes (and perhaps no obvious 
to the students), they seemed to huddle together quietly at the farthest corner of the classroom. Between the 
female students and the rest of the male students was a noticeable line formed by empty chairs and computer 
tables. The images of the huddled pair at the corner and the line of gender divide registered as complex 
phenomena. She wanted to explore what lay behind the females huddling in the corner and the manufacturing of 
the gender line in the classroom. One explanation was given:  
 

“Have you heard of a tall poppy syndrome? It was like that…they want to avoid being a tall poppy flower. They 
want to blend in with the group…By the way, please make sure that you don’t do jaywalking here. Japanese 
people are not used to rule-breakers…when I came here for the first time, one of my friends told me this on my 
first day in Japan and it is really true to this day.”[Non-participant informant ID 1] 
 

The day before teaching this thesis class, during a half-day journey from Narita Airport to the university, she was 
mesmerized by the efficiency of the ground transportation system in Japan, especially the bullet train, or 
Shinkansen. Riding the Japanese bullet train was a one-of-a-kind experience, not to mention, pairing it with an 
inexpensive-and-carefully prepared Japanese boxed lunch, orekiben. The 2020 Tokyo Olympics games were 
advertised at every corner. Simultaneously, she was puzzled by the prevalence of young women who wore white 
surgical facemasks. It somehow reminded her of the 2003 Hong Kong Severe Acute Respiratory Syndrome 
outbreak. And then, her thoughts moved to ‘Perhaps, for health reasons…for protection from germs…but there 
are just too many people wearing it?’During her second visit to the university and also later, this topic was 
brought up: 
 

“Yes, it surprised me too, at first. I’d have students who wore the facemasks and I’d never know their faces. Even 
when they had to speak, they wouldn’t take it off…I feel like living inside a computer game here, you know like 
Neo [Keanu Reeves] in Matrix. Everything is rule-bound and exact…[Non-participant informant ID 2] 
 

“…People wear surgical masks for protection from germs, but many young people wear them to hide their faces, 
especially when they didn’t put on any make-up or didn’t have time to shave. Also they wear masks to avoid 
communication. [Non-participant informant ID 4] 
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This study, in collaboration with three veteran researchers, evolved out of these initial senses of the place, people, 
cultural puzzlements, inquiries, and discoveries about shared culture and social behaviors. Our study included 
participant and non-participant informants with diverse backgrounds and was designed to value the interstices of 
outsider and insider perspectives(Murchison, 2010). For instance, the first three authors had insider status (the 
emic) whereas the fourth author had an outsider perspective(the etic). Therefore, our firsthand experiences, 
insider-outsider roles and collaborations with our participant and non-participant informants were considered as 
critical research instruments for this study. We also made an effort to seek multiple perspectives of the people at 
the field site. Our topics of gender have evolved from general to specific. For instance, initially, we asked “what 
was it like to be a woman in Japan?” and later we asked “what was it like to be a female undergraduate student 
majoring in computer science and engineering?” “What comes after the four-year college education for the male 
and female students?” Finally, we sharpened our topics within the images of scientists using Chambers’ (1983) 
Draw-A-Scientist-Test (DAST) and  
 

Major activities during this study, which lasted approximately22 months, were the following:(1) seeking 
permission to the field site during the year 2015, (2) searching for collaborators and informants during the year 
2016, especially at the International Conference of East-Asian Science Education and at the 2016 Japan Model 
Summer Workshop, and finally at the 2016 DREAM/RD52 physics experiment meeting at the European 
Organization for Nuclear Research, known as CERN, (3) developing ideas into topics and researchable questions 
with this established research team, (4) conducting the research at the field site and with the informants while 
analyzing data along the way, and (5) conducting additional follow-up interviews.  
 

Pseudonyms were used to ensure anonymity of the informants and the names of anyone mentioned throughout the 
study. In order to maximize internal and external confidentiality of the non-participant and participant informants, 
we also made ethnic and cultural backgrounds of all the informants anonymous, as well as the names of places 
and other potentially identifying information about the field site while maintaining the integrity of the data 
(Saunders, Kitzinger, & Kitzinger, 2014). 
 

Methods of Data Collection 
 

Qualitative naturalistic inquiry methods and techniques were used to collect the following data sources: DAST 
drawings, two focus group interviews with Japanese CS&E students, and formal and informal interviews with 
their professors and scientists in Japan (Lincoln & Guba, 1985). Also included in the data were field notes, photos 
and artifacts collected throughout the duration of the study (Wolcott, 2008).  
 

During the data collection process, we adopted Jackson’s (2013) concept of contextualizing social behaviors and 
Geertz’s (1973) concept of phenomenalistic observation to generate major patterns to highlight the importance of 
a context in describing and interpreting socially established codes in actions. Through these multiple sources of 
data, we aimed to discover the major pattern in ecological processes that “specializes in understanding the 
multiple, competing, and often contested perspectives of participants within a given local context over an 
extended period of time” (Litts & Searle, 2015, pp. 1-2).  
 

Major activities, participants, and elicitation materials. Three visits were made to the field site in Japan during 
the years of 2015 - 2016. Preliminary data collection was conducted during the first two visits and a relatively 
intensive data collection occurred during the third visit. The three visits were made after receiving the personal 
and institutional permissions and commitments including a working verified international stay approval. During 
the first 10-day visit, the first author was engaged in teaching a thesis course, teaching a big lecture course (total 
of 200 Japanese CS&E students) and presenting a topic about equitable science curriculum development to 
revitalize the community, especially establishing a partnership between the university and the community.  
During the initial visit, which was arranged by a host colleague whose role was a gatekeeper and non-participant 
informant, the first author established rapport with the students at the university and familiarity with the field site. 
During the second 14-day visit, two additional non-participant informants were selected and topics related to the 
gender equity and specific strategies to gain long-term access to the field site were discussed. Also, the first 
author made a day-visit to the 2011 Tohokuearthquake and tsunami sites. A visit to a high school near the 
university was planned but canceled due to an unexpected suicide that happened at the high school. The third visit  
lasted approximately four months, August 2016 to November 2016.  
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Right after arrival at the field site, multiple emails were sent to topic experts soliciting collaboration. As a result, 
this research team was formed accordingly: topic experts of gender equity in Japan (the second author), of CS&E 
(the third author) and STEM education and the nature of science (the fourth author). The first three authors 
participated in a mandatory half-day English-Japanese ethical research workshop and passed the ethical research 
multiple-choice test given right after the workshop. The fourth author also was certified in ethical research.  
Additional non-participant informants were selected and participant classroom observations were made. The non-
participant informants had at least two years of lived experiences as legitimate community members at the 
university. Of eight non-participants, two were bilingual and six were trilingual. With our non-participant 
informants, we used unstructured and conversation style interviews. 
 

We used the DAST and 13 focus questions as our major elicitation materials for our CS&E student participants: a 
total of 87 (76 male students and 11female students). We provided a blank 210x297millimeter paper with 
instructions in Japanese (Please draw your images of a scientist) to the DAST CS&E participants (70 male 
students and 9 female students). The CS&E student participants were recruited from two engineering classes 
taught by the third author. Each DAST session lasted about 20 minutes. Each drawing was assigned an identifier 
number and scanned and stored for analysis.  
 

Two focus group interviews, an all-male CS&E group (six male students) and an all-female CS&E group (two 
female students), were also conducted and audio-recorded in Japanese. We asked the students in each group to 
draw an image of scientists and then asked questions about their drawings such as scientist’s nationality, and the 
origin of their images, scientist as a partner, school science, and career aspirations. The 13 focus questions which 
were adopted and modified from Bang & Baker (2013) are listed below:  
 

1. Tell me about your picture (Draw-a-Scientist-Test) 
2. Can you describe your image of scientists, what they do and what kind of people they are? 
3. What is the scientist’s nationality? Why do you think they are from that particular country? 
4. From where did you get your image? 
5. Do you think more scientists today are men or women? Why do you think this is the case? Do you think 
this is changing? Do you think this change is good for science? 
6. The computer vs. Kimchi refrigerator story: “Let’s just imagine that we have two identical computers (or 
Kimchi refrigerators), except one was made by men, and the other was made by women. Which one would 
you buy? Can you tell me the reason? Would you trust work done by men and women scientists the same? Do 
you think that women and men have to work equally hard at being scientists? 
7. How would you feel about your husband/wife being a scientist? Do you think women or men scientists 
would have enough time also to be spouses and parents?  
8. What do you enjoy in your science class? Is there anything you don’t enjoy? 
9. Do you think that any of the things you learn in science class are useful to you right now? In the future? 
What other kinds of things would be more useful to learn in science class? 
10. Do you get a chance to ask questions in your science class? Do you ever ask questions in class?  Why or 
why not? Do you ever get a chance outside of class to ask your teacher questions about science? 
11. Has your science teacher ever talked about science careers in class? What has (s)he told you about science 
careers? Have you ever talked with your science teacher on a one-to-one basis about science careers? 
12. There are numerous science issues in the daily news. Do you ever discuss these issues in class? Do you 
ever talk about these issues with your friends? With parents or family? Can you give me some examples? 
13. If you could be anything you wanted to be, what would you like to be? What do you really expect to be? 
(If there’s a difference between these two ask why.) 

 

The fieldwork and classroom observations were mainly done by the first author. As a participant-observer, the 
first author was inducted through two formal ceremonies, one to the higher-ranking officials and the other one to 
university community members. The first author was also included in most of the official meetings offered to the 
faculty and was obliged to follow the procedures and the rules of the university (e.g., checking-in at 9AM and 
checking-out at 5PM, must be physically present during the contract time at the university unless permitted 
otherwise). In 2017, an additional informant was recruited and was interviewed, and informant ID4 was 
interviewed again as a follow-up. The data collected from our eight non-participant informants were on a personal 
and informal basis.  
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From the first to the last visit, the first author kept a diary and made extensive field notes with drawings or made 
contemporaneous notes and drawings. One non-participant informant who was recruited at the CERN site was 
excluded from the study due to that informant’s request to not make notes and reports but to only agree to share 
insights privately. Finally, the field notes were made in various forms in order to illustrate the day-to-day picture 
of events, thoughts and activities: a 28x22 cmsketch book, a 12x8 cmcalendar diary, and a Microsoft Word 
Document reflective diary. Table 1 depicts the alignment and summary of the study’s goals, research questions, 
and data collection and analysis that were grounded within the naturalistic inquiry paradigm and then framed by 
the ecological systems theory.     

Table 1 
 

Summary of the study’s design 
 

Theoretical Framework: Ecological Systems Theory (Bronfenbrenner, 1979) 

Two Major goals Questions 

Adopted the Naturalistic Inquiry Paradigm (Lincoln & Guba, 1985) 

Level of 
analysis 

Study 
Participants 
(N=95) 

Research 
Techniques & 
Data Collection 

Meeting 
Venue 

Unit of 
Analysi
s and  
Analysi
s 

D
raw

 C
onclusions 

Goal  
One 
 
 
 
 
 
 
 
 
 
Goal 
Two 

Cataloguing 
major 
patterns of 
images of 
scientists to 
reveal a 
snapshot 
view of 
Japanese 
college 
students’ 
perceptions 
of them  
 
 
 
 
Excavating 
phenomenolo
gical 
elements both 
from 
Japanese 
male and 
female 
students on 
their 
perceptions 
of scientists  

Q1. What were 
the images of 
scientists 
portrayed by 
the Japanese 
Computer 
Science and 
Engineering 
(CS&E) 
college 
students from 
the Draw-A-
Scientist-Test 
(DAST)?  
 
 
Q2. What were 
the salient 
narratives of 
scientists that 
were perceived 
and 
experienced by 
the Japanese 
female 
andmaleCS&E 
college 
students? 
 
 

External 
(images, 
symbols, 
& 
messages) 
 
 
 
 
 
Internal 
(structures 
of 
experienc
es) 
 
 
 
 
 
 
 
 
 
 

79 
Japanese 
CSE 
college 
students for 
DAST 
(male 
students = 
70, female 
students = 
9) 
 
 
 
 
Six male 
students & 
two female 
students 
(N=8) 
 
 
 
 
 
Non-
participant 
informants 
(professors 
and 
scientists)  
(N=8) 
 

DAST drawings 
(Total of 
69drawings; 10 
drawings 
eliminated) 
 
 
 
 
Two focus group 
interviews in 
Japanese  
(Approx. three-
hour long audio 
recordings)  
 
Formal & 
informal 
interviews 
 
 
Classroom 
observations 
(Field notes)  
 
Artifacts collected 

Face-to-
face  
(two 
classroom
s; a 20-
minute 
DAST per 
class) 
 
 
 
Face-to-
face 
 
 
 
 
 
 
Face-to-
face 
& phone 
 
 
 
Face-to-
face 
 
 

Images, 
message
s, 
symbols 
 
 
 
Open 
and 
selectiv
e coding 
guided 
by the 
DAST-
Cmatrix 
 
 
 
Theme/ 
Color 
coding 
 
 
 
 
Triangu
lating  
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Data Analysis 
 

In order to discover a gender inequity manifested in CS&E students’ DAST drawings through the lens of the 
ecological systems theory, the first two authors engaged in three phase recursive-spiraling up inductive inquiry 
(RSII) analysis. Our first RSI was conducted and notes were made for each drawing on what we both noticed and 
agreed (open coding), (2) the second RSII was conducted while guided by Finson et al.’s (1995) DAST-C rubric. 
The DAST-C rubric consists of 16 checklists:(1) lab coat, (2) eyeglasses, (3) facial growth of hair, (4) symbols of 
research (e.g., scientific instruments, lab equipment’s of any kind) and types of scientific instruments/equipment, 
(5) symbols of knowledge (e.g., principally books, filing cabinets, clipboards, pens in pockets), (6) technology 
(the products of science, TV, missiles, computers), (7) relevant captions (e.g., formulae, taxonomic classification, 
the eureka syndrome), (8) male gender, (9) Caucasian, (10) indications of danger, (11) presence of light bulbs, 
(12) mythic stereotypes (Frankenstein creatures, Jekyll/Hyde figures, Mad/Crazed), (13) indications of secrecy 
(e.g., signs or warnings of private, keep our, do not enter, go away), (14) scientists doing work indoors, (15) 
middle aged or elderly scientist, and finally (16) open comments (e.g., type of scientist, hair style/ grooming, 
dress items, frown, stoic expression). 
 

 
 

Figure2. An illustration of recursive-spiraling up inductive inquiry (RSII) analysis. 
 

We created an Excel Spread sheet with these sixteen elements and analyzed each drawing by marking on the 
Finson et al.’s (1995) checklists matrix. Except for the open comment column of the DAST-C matrix, we gave 
one score value for each item. Therefore, a maximum score for each drawing 15 DAST-C scores. Our initialRSII 
notes were compared with the results from the DAST-C matrix scores to discover emerging categories. Finally, 
the third RSII was carried out for selective coding categories to identify major narratives. During this three-phase 
data analysis of the drawing, the first author functioned as a note-taker and made notes of these sessions and later 
compared them with the rest of the data sources through the triangulation process to identify the major themes. Of 
79 DAST drawings, 10 drawings were eliminated due to a lack of information (e.g., a stick figure only, or blank 
sheet without a drawing).  
 

The focus group interviews lasted approximately three hours in total and they were translated into Korean first by 
the second author. The first two authors, who were fluent in Korean, engaged in another RSIIsession in order to 
discover themes that emerged from the interview data, which were later translated into English. The various data 
collected from the first author’s field work mainly consisted of the notes made as a participant-observer, 
classroom observations, the notes made from the non-participant informant interviews, a calendar and reflective 
diaries, photos, documents, and emails. The data from the first author’s fieldwork provided an in-depth 
understanding of the context, the field site (e.g., daily, monthly and semester routines and recurring events of the 
university; understanding people dynamics and power dynamics based on gender; office structures; understanding 
people’s duties and responsibilities).  
 

The fieldwork data also triangulated with the themes found in the DAST drawings and the focus group interviews. 
Any irrelevant data and some critical data identifiers that bore great danger of exposing informants and the field 
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site, even with anonymous data, identifiers were eliminated (Saunders, Kitzinger, & Kitzinger, 2014). Finally, for 
the processes of theme discovery, a constant comparative method, especially analytic induction, was adopted to 
conduct an open “lean coding” (Creswell, 2013, p. 184). We also developed codes and categories while sifting 
and categorizing the data (Creswell, 2013). 
 

Findings 
 

Stereotypic Images of Scientists 
Table 2 illustrates the overview of the DAST drawings. Based on our 15-item DAST-C matrix, excluding the 
open comment item, the female individual average score was 5.22 and the male individual average score was 
5.13. The Japanese CS&E college students portrayed stereotypical images of scientists as the following: male 
scientists who wear eyeglasses and white lab coats holding or surrounded by chemistry glassware such as conical 
flasks, Florence flasks, round bottom test tubes, who wear various facial expressions, are mostly standing inside a 
lab alone and keep their hair unkempt.  
Their facial expressions indicated happiness (smiling), seriousness (focused on reading and experimenting), 
puzzled (spiraling eyes), discovery (eyes wide open), stressed and angry (high raised eye brows). 
 

Table 2 
 

Overview of the DAST drawings                

                Drawings (N=69) 
 
 
DAST-Checklist 
(Total of 15 points) 

Female 
(N=9) 

 
DAST-C  

Individual average score: 5.22 

Male 
(N=60) 

 
DAST-C 

Individual average scores: 5.13 
1. Lab coat 7 45 
2. Eyeglasses 6 38 
3. Facial growth of hair 3 16 
4. Symbols of research  7 33 
5. Symbols of knowledge  2 16 
6. Technology 1 4 
7. Relevant captions  3 5 
8. Male gender 7 57 
9. Caucasian 0 4 
10. Indications of danger 0 4 
11. Presence of light bulbs 0 0 
12. Mythic stereotypes 0 4 
13. Indications of Secrecy  0 2 
14. Scientist doing work indoors 8 55 
15. Middle aged or elderly scientist 3 25 

 

Minority images or alternative images of scientists from the DAST-C results included the following: (1) 
foreground-male-background-female (FMBF) scientists in two drawings; (2) a female scientist similar to Obokata 
in two drawings; (3) cartoon character scientists, namely Doraemon-human in two drawings; and finally (4) four 
Einstein images such as the iconic cropped image of his tongue photo indicating Caucasian scientists. Additional 
findings were that there were four instances where female scientists appeared in the drawings. Female scientists 
were positioned either in the near background or far background of male scientists. When female scientists 
appeared without male scientists in the drawing, they all had a caption that said "STAP cell exists” indicating 
influence from the Obokata scandal.    

Three Salient Narratives on the Images of Male and Female Scientists  
 

Three major themes emerged from the RSI analysis and from the data convergence. Japanese CS&E college 
students perceived scientists as the following: (1) male scientists who are focused and female scientists who are 
disoriented, (2) male scientists as heroes and female scientist as cute-scientists, and finally (3) male scientists as 
Japanese Nobel prize scientists and female scientists as Obokata scientists. Figure 2 displays selected images of 
male (M) and female (F) scientists to highlight these three themes.  
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Focused malevs. Disoriented female through a self-lens. Male scientists were considered to be hardworking, 
persistent, and focused while female scientists were seen as disoriented. The participants perceived men and 
women as intrinsically different in terms of their aptitudes. As a result, men prefer experiments and women like 
education. Based on personal experiences and observations, there were few female students in any field of 
science. Therefore, the number of female scientists will likely not increase. For the participants, it seems hard to 
imagine females doing science and, in any case, nothing positive will come out of it. If a female partner or fiancé 
possesses analytical and logical thinking, it is deemed better for him to avoid her since he will be severely 
attacked when he makes mistakes. 
 

Differences in attitudes towards personal appearance were also evident between male scientists and female 
scientists. For a male scientist as showcased in the drawing ID66-M, the comment bubbles and notes describe the 
following: $10 haircut, inexpensive, fast, shirt tucked in, ugly fashion, no brand-name business bags and pants 
just jeans, nerdy keychain. For a female scientist, as illustrated in the drawing ID2-F, she is wearing a Japanese-
style cooking apron that Obokata wore in her laboratory when she was interviewed. The drawing ID 42-M also 
showed a female wearing a Japanese-style cooking apron.  
 

Other images of a male scientist also indicated this male focused-mindedness: (1) male scientists who wore 
eyeglasses similar to round-thick Japanese milk bottle bottoms, or gyūnyū binmegane, (2) male scientists with a 
7:3 ratio haircut, or shichi san, which represented someone serious, studying hard and nonchalant about fashion, 
and also (3) a male scientist with a boy’s haircut that was famous during World War II to illustrate his lack of 
social skills. The following quotes illustrate the male-female dichotomy:  
 

Their aptitudes are also different in terms of their jobs. For instance, if you want to work at Yamato transport [a 
parcel delivery company in Japan], or at any moving company, I believe that men are far more suitable for the 
job. But, if you think about the staff at a cake shop, which gender would be better? Because, a company will have 
more profit out of hiring men for a parcel delivery and women for a cake shop. Therefore, many companies 
consider hiring appropriate genders for the jobs. I think that this creates images of some jobs for men and some 
jobs for women. [excerpt from the all-male focus interview]    

 
 

Figure3.Selected images of scientists to highlight the three themes discovered.   

I also think the biggest factor is the different ways of thinking between men and women. Also, there is no reason 
to increase the number of women scientists…For instance, suppose a big issue happens in the future, ah, not a bad 
issue but a good issue like an important discovery, and women are interested in the issue, then perhaps there will 
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be the possibility to increase the number of women scientists…um…if you see the current situation [the Obokata 
case], it is going to be difficult. I can’t think of any other reason. [Excerpt from the all-male focus interview] 
 

Women are interested in things other than experiments…office work? Some also want to get married and have a 
family. [excerpt from the all-female focus interview] 
 

I think it is better not to treat men and women equally, I mean completely equally. Because women get 
pregnant…Um..yes…there is, of course, a difference between men and women… [excerpt from the all-female 
focus interview] 
 

Within the first theme, science was considered as a “Good-bye” subject after the college entrance exam. Scientific 
knowledge, at least the way it was represented in school, was mostly useless and boring but regarded as critical 
for receiving good grades and for the college entrance exam. Lab reports held critical importance. In order not to 
make any mistakes, as demonstrated in the Obokata case, one must learn scientific methods and how to write a lab 
report without making any mistakes. Science was persistently reduced to a tool at school through science teachers 
in the rigid educational system. The main mode of learning science included listening to science experiments from 
science teachers without any hands-on experiments or feedback. Furthermore, scientific questions and 
motivations for learning science were heavily connected to the college preparation exam and homework.  
 

Heroic male vs. Cute female through a Japanese anime-lens. Male scientists appeared as heroes who saved the 
world the way they were depicted in Japanese animation, or anime. For instance, they were responsible for the 
development of solar power or actively engaging in solving unsolved mysteries. Female scientists were perceived 
as not being heroines, but were seen as childhood cartoon characters with stuffed animals as shown in Obokata’s 
TV interview scenes.  
 

The influence of famous Japanese anime was very large in establishing the masculine images of science. For 
instance, wise old male scientists who constantly engage in innovative scientific inquiries along with younger 
boys or robots were the norm: (1) Professor Ochanomizu in Astro Boy (as illustrated in the drawing IDs 43-M and 
38-M). Dr. Ochanomizu is a mentor and father figure to a robot, named Astro Boy and is also the head of the 
Ministry of Science, (2) Dr. Garireo in the Japanese TV series Galileo (as shown in the drawing ID 11-M). He is a 
genius physicist and professor solving mysterious problems along with a young detective. A scene of him making 
coffee in a beaker on a Bunsen burner was drawn in the drawing ID 11-M, and (3) Doraemon who travels from 
the future to the past to coach and mentor a boy named Nobita (as displayed in the drawing ID 42-M). Doraemon, 
a robot cat whose name is derived from dora neko, or stray cat, was entrusted to make a better future. The blue 
colored Doraemon has a white belly pouch, from which he pulls out various innovative and imaginative gadgets 
and tools (e.g., a shadow cutter to multiply himself to run errands, a memory bread to make himself smart by 
eating it).  
 

As for a female scientist, as illustrated in the drawing ID 29-F, she was in the middle ground standing alongside 
cute cartoon characters standing in her foreground and background. Specifically, the three cartoon characters 
appeared in Moomin, Delightful Moonin Family, named Snufkin in a hat, Moomin, and Little My at the far right. 
An image of Snufkin was also present when Obokata was photographed with one of her advisors in a lab. Yano 
(2009; 2013) described it as Japan’s cute culture, or Kawaii culture, as seen in TheHello Kitty cartoon character 
who is a two-legged little girl with a pink hair bow. Various similar accounts related to the Japanese hero-cute 
anime dichotomy emerged from the field notes: 
 

As we approached the outskirts of the town at night, through car headlights, I saw a construction site carefully 
cordoned off with big-eyed cute cartoon characters. The nervousness of being in an unknown place slowly melted 
away and I felt warm and welcomed. ‘I’ve never seen such a concept but it works.’ It made me smile…During the 
second visit, I learned that the cute cartoon road signs were everywhere on construction sites…[excerpt from the 
author’s field notes] 
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When I entered her office…I right away noticed the black cat-themed elaborate office decorations: various cups 
with cat designs, cat posters, a hand towel with cat designs, little cat figurines and stuffed cats…[excerpt from the 
author’s field notes] 
 

As we were looking through the DAST drawings, “Pay attention to her apron and her office, she tries to be cute.” 
…[excerpt from the author’s field notes] 
 

Under this theme, science was considered approachable, and problem solving was owned by male scientists, boys, 
or boy robots. Science trivia also functioned to identify someone as smart: (1) understanding weather reports from 
TV news, (2) drawing a weather map by listening to the radio to predict weather during a natural disaster, (3) 
knowing a chemical formula so as not to be fooled by dishonest merchants, and (4) explaining to friends how we 
see a rainbow. The nature of science involves images of male characters as the main agents, orienting and 
navigating their own inquiries through questioning, making and testing models while, in contrast, female 
characters as the ones being oriented, as passive assistants, observers or admirers. Most cases depict the 
mentorship between a boy or a boy robot and a wise old scientist. 
 

Nobel Prize Japanese male vs. Obokata female through a historical-lens. Male scientists drawn by the participants 
were mostly Nobel Prize Japanese scientists while female scientists were displayed as Obokata scientists. 
Specifically, scientists were most commonly considered to be a Japanese old man in a white coat holding a flask. 
These male scientists had hair styles similar to Dr. Albert Einstein, a Nobel Prize winner, disheveled and 
uncombed or they were partially bald.  
 

This image of a male scientist was confident and genius-like (as illustrated in the drawing ID76-M’s comment 
bubble: I am genius). His achievements could be worthy of a Nobel Prize because historically male Japanese 
scientists have benefited people’s lives. This master narrative, a Nobel-Prize-Japanese male-scientist, has been 
propagated through TV dramas, science teachers at school, or through parents during a family dinner. Although 
science topics or science careers were rarely discussed, Japanese students were told stories of Japanese scientists 
who won the Nobel Prize as well as their contributions to humanity. In Japan, the continuation of this pedigree of 
the Japanese male Nobel Prize winners seemed essential for scientific advancement, and for the public’s and 
scientific community’s imagination.  
 

As for female scientists, the Obokata STAP case was the dominant image. The few female scientists drawn were 
projected as dishonest and not trustworthy. Four out of five female scientist drawings had Obokata-type elements 
in them (as showcased in the drawing ID42-M’s comment bubbles: STAP cells do exist! Someone was 
admonished for plagiarizing dissertation). Female scientists also need to work much more than male scientists 
because they rarely make contributions in science.  
 

Under the premises of this storyline, science, in general, seemed negative for both male and female students. 
Also, the nature of science involved never-ending calculations that mostly related to physics. The main mode of 
scientific discovery or breakthrough was scientific experimentation done with imagination, formulas and logic, 
not with hands-on work. Pursuing a science career seemed to be allocated exclusively to a Japanese male with 
great intelligence. Science, scientists, or science related topics were rarely mentioned or discussed either at school 
or at home.  
 

Until now, mostly male scientists have made great contributions in science…If a female scientist wants to have 
the same position as a male scientist, I think that she needs to make a tremendous effort…The reason that Miss 
Obokata receives severe criticism is because, so far, there has been almost zero contributions from female 
scientists. And on top of that, she made a mistake…Someday, I think that male and female scientists can do equal 
work but I believe that past contributions are a critical factor that decides the fate of the current position of male 
and female scientists. [excerpt from the all-male focus interview] 
 

Well, then when I think about science, even male scientists make mistakes, but I still think that “scientist equals 
male.” So, I just think that “oh they are male” and let it go as if it’s nothing serious. But, there are practically no 
female scientists, so I think that when they make mistakes like Miss Obokata “see, science is not suitable for 
women.” [excerpt from the all-male focus interview]  
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Of course, I also think that there are more male scientists. I have this image “the field of science is male.” Also, 
there are many famous male scientists, right? Also, male scientists receive more Nobel Prizes. [excerpt from the 
all-female focus interview] 
 

Conclusion and Lessons Learned 
 

Two goals of the study were (1) to catalogue major patterns of images of scientists and (2) to excavate salient 
narratives of scientists that were perceived and experienced by Japanese CS&E college students. Adopting 
Bronfenbrenner’s (1979) ecological systems theory, we framed the images of scientists held by the participants as 
past-products that emerged from a two-way process between a person and multi-layered contexts. Therefore, the 
images of scientists drawn by the participants reveal a specific set of contexts upon which various stereotypic 
images of scientists were formed over long periods of time.  
 

Our findings are congruent with the work of others such as Harding’s (1986) masculine culture of science and 
Rosser’s (2012) argument on the innate cognitive difference myth. Images of scientists portrayed by the Japanese 
CS&E college students showed the similar stereotypical androcentric view of scientists (e.g., Bang & Baker, 
2013; Chamber, 1983; Holland & Eisenhart, 1990; Thomas et al., 2006).The results of the DAST-C matrix 
showed that approximately five items out of 15 stereotypic image items were marked by both male and female 
participants. The archetypical image of a scientist was “a Japanese male scientist in a white lab coat holding a 
conical flask working alone.” 
 

Following the argument made by Finson’s (2002) DAST study, which highlighted the connection between images 
of scientists perceived by different groups with the environments in which the participants lived, the findings of 
our study also included elements unique to the context of Japan. For instance, the participants perceived the 
nationality of their scientists as Japanese male scientists not Caucasian. When female scientists were drawn, the 
image of Obokata with the STAP cell caption was dominant.  
 

In tying three identified themes back to the ecological systems theory, the focused-male and disoriented-female 
theme seemed to be formed mainly within the self and the microsystem while the second heroic-male and cute-
female theme seemed to be developed mainly within the self and the exosystem. Finally, the third theme, the 
Nobel prize-Japanese male and Obokata-female, seemed to be mainly within the self and macro-chronosystems. 
Figure 4 illustrates a model of advocacy grounded in the major findings of the current study, of the related-
literature, and the theoretical framework. Consequently, the three themes represent past-products on the images of 
scientists where the male and female college students transformed their perceptions on scientists over a long 
period of time, roughly for 22 years, under a unique set of contexts. This set of contexts and the self are together 
developed the stereotypic images of scientist, androcentric images of science, and science that is only for super 
smart men. We propose a model to advocate a balanced view of science, egalitarianism and gender equity to 
revitalize Japan’s economic growth and prosperity.   
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Figure 4. A model of advocacy grounded in the major findings of the current study, of the related-literature, and 
the theoretical framework. 
 

Gender Divide: From and rocentrism to Balanced View of Science 
 

The three themes unequivocally promoted and tracked mainly male scientists’ experiences, their scientific 
inquires and induction-dynamics between naïve newcomers and wise scientists (e.g., mentorship, critical 
friendship). The first mechanism to entrench androcentric science was mainly through historical retelling-and-
reliving of the accomplishments of male scientists. To our participants, this resulted in a biased perception that 
only male scientists have contributed to the advancement of science. As a result, the field of science was also 
more suitable for men due to their aptitude and focused mindset. Their unkempt hair and nonchalant attitude 
toward appearance were regarded as positive indicators.  
 

Our data also indicated that male scientists did not need to bear the burden for their mistakes, instead they 
deserved to receive endless second chances, indicating complete trust in male scientists. One male participant 
indicated that when female scientists made mistakes their scientific misconduct would send shock waves through 
the community because of their gender and because science wasn’t their area of expertise, indicating distrust in 
female scientists. Furthermore, for most of the focus group participants, a simple formulaic-thinking was 
discovered to be that “science was equal to male” or male-modes of thinking and doing. We searched our 
transcribed interview data for evidence of a hedging process in their assertions (e.g., male=science). However, we 
only found evidence of politeness.   
 

Another mechanism found for propagating the androcentric bias in science was through media (e.g., TV, Japanese 
anime, and comic books, or manga). For instance, our drawing data indicated that only four images showed 
female scientists and they were drawn by two female participants and two male participants. Of these four female 
scientists, three images were accompanied by a comment bubble by Obokata saying “STAP cell does exist!” The 
two female scientists were positioned as lab assistants in the background of a male scientist who was standing in 
the foreground. One of the two images also showed an indicator of the Obokata case (e.g., a women scientist 
wearing a cooking apron). According to Mikami (2018), the mass media opportunistically developed a new 
heroine narrative when Dr. Obokata published her work in Nature. In addition, “gossip magazines featured her 
lifestyle and fashion rather than her research” (Mikami, 2018, p. 129). It seemed also that this exploiting media 
seized on Dr. Obokata’s suggestion to film her in a cooking apron along with a story that it was given to her by 



EunJin Bahng et al. 
 
 

107 

her grandmother (Mikami, 2018).Therefore, the stereotypic images of scientist were cemented through thetwo-
way processes between the self and the ecological systems without any disruptions.  
 

Class Divide: From Scientific Elitism to Egalitarianism 
 

The common threads across the three themes were images of scientific elitism (Amick, 1973; Gannon, 2004). 
Science seemed to be entrusted to a few male Japanese elites who mostly worked alone inside their laboratories. 
The images of scientists were similar to the findings of the Mead and Métraux (1957) study: an old male in a 
white lab coat holding a flask. Our data indicated that the participants seemed to dictate that science was 
considered to be a field for extremely talented men who had innate ability to focus on making breakthrough 
discoveries.  
 

Although not often, this scientific-elitism narrative seemed to be validated interactively and intimately in public 
and in private places (e.g., at school from science teachers, at home from parents). The main triggering point for 
this perception-validation process seemed to be mated with the announcements of Japanese male scientists who 
won a Nobel Prize while our participants were watching TV with their parents. Simultaneously, the participants 
talked about science with their science teachers and their peers about the nation’s international scientific 
achievements. In other words, the scientific-elitism myth within an individual is further cemented through these 
micro systemic-episodic supports.  
 

Furthermore, an elderly Japanese male scientist appearing in Japanese anime seemed to successfully embody the 
message of scientific elitism and made hima cultural icon as typified in Professor Ochanomizu in Astro Boy. As a 
result, few possible candidates who would be likely to be permitted to enter the scientific community seemed to 
be narrowed down to men who were gifted, and therefore, discriminating against the supposednon-elites. We 
advocate the concept of a balanced view of science introduced by Cobern and Loving (1998).They urged this 
view of science to avoid extremism and reducing science to a few simple descriptions, andto foster science that is 
embedded within socio-political-historical and psychological systems.  
 

The CS&E college students at our field site seemed to disconnect themselves from the producers of scientific 
knowledge but rather positioned themselves as opportunistic consumers of knowledge. Specifically, science was 
considered a means to receive good grades, to enter prestigious universities, or to build good careers. This finding 
is aligned with the 2017 OECD results in that Japanese students associate high or top grades as having better 
career potentials. 
 

During our focus group interviews, none of our participants expressed the aesthetic value of science or 
appreciation of the scientific enterprise that has been influenced by sociocultural and geopolitical factors. 
Paradoxically, under this scientific elitism narrative, science, for the supposed on-elites, became trivia—nothing 
but little bits of information bearing no significant importance.  
 

Gannon (2004) articulated the dangers of scientific elitism since it was engineered to include only a few winners 
and projects from well-established institutions, and excluded many underrepresented scientists and potentially 
excellent projects. In this type of social system, only the elite scientists seem to have the privilege of financial 
support and power in policy making. Consequently, Gannon (2004) claimed that scientific elitism is destined to 
promote an ambiguous environment in funding, project support systems and criteria where “a small oasis of 
excellent research” (p. 323) could not survive.  
 

In the long run, however, both the elite and the supposed non-elite groups can be crippled in their development, 
participation, and understanding of a scientific worldview, practices of science and dynamics of the scientific 
community. As an alternative, Gannon (2004) proposed an egalitarian society, in which elitism, fairness and 
inclusion were systematically valued. Therefore, these three elements may not only promote excellence but also 
transparency and comprehensiveness in supporting innovative projects and aspiring scientists.  
 

We stress that both historical retelling-and-reliving of this androcentric bias and the mass media sensationalism 
can limit the advancement of science and promote unhealthy cultural and social dynamics. Instead, re-discovery 
of the past is necessary to recognize female scientist roles and contributions within the sociocultural contexts, for 
example, Katsuko Saruhashi’s pioneering work both in science and in promoting women in science (Kodate, 
Kodate,& Kodate, 2010),Rosalind Franklin’s critical role in the discovery of the structure of DNA (Maddox, 
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2002) and Barbara McClintock’s discovery of jumping genes (Keller, 1984). Female scientists seem to be 
conditioned to practice science with little support or extension, with few opportunities and few second chances 
within the orbit of male supervision, networks, resources and controls. In this androcentric biased structure, even 
merit-based promotion or funding policy seems to disadvantage female scientists. As Kuwahara (2001) pointed 
out, it is also important to be aware of the social system and institutional roles in guarding the andocentric 
scientific community and collectively question how to constructively disrupt the status quo. And, most 
importantly, at the very center of these ecological contexts, a self participates in the game of continuity and 
change. 
 

A rainy and windy day…While walking back homein late afternoon, everywhere, I see students in school 
uniforms walking with transparent umbrellas…Near me, the giggling sound of girls grabs people’s attention. Two 
teenage students are amusingly holdingon to a transparent umbrella that is flipped backwards due to strong 
winds…Out of the blue, a little girl comes in front of me and says, “Konichiwa!” [good day!][excerpt from a field 
note: November 29th, 2016] 
 

Limitations of the Study 
 

There are several areas of the potential limitations of the study upon which the findings of the study might not be 
transferrable to other contexts: (1) influence of location, (2) timing of the research, (3) small number of the female 
participants and non-participant informants, and (4) challenges in analyzing images during the DAST-C analysis. 
First, we recruited our participants at a university in a rural town that is historically known as one of the most 
conservative towns in Japan. Due to this location factor, for non-conservative towns in Japan, the results might be 
different and vary. In order to improve this limitation, we provided a relatively thick description on people, place, 
and the early puzzlements of the study. Second, the timing of the research might also influence the findings of the 
study, particularly related to the Obokata scandal in 2014. This study was initiated in 2015 and was mostly 
conducted in 2016. Therefore, any Obokata-related images, messages, and symbols might burgeon from the 
proximity of this event. Therefore, the images of female scientists might not be representative of those of 
Japanese CS&E college students at other times (e.g., before the Obokata scandal). In order to ameliorate this 
limitation, we provided a related-literature section on the Obokata scandal and related several studies to position 
this event within the macro and chronosystems.  
 

Third, we had a relatively small number of female participants both for our DAST drawing (N=9) and for the 
focus group interview (N=2). Consequently, the images and voices from these two female groups might not be 
typical of the larger female groups in this conservative town or female groups whose majors are not CS&E. In 
addition, our eight non-participant informants who readily volunteered to be interviewed might add either 
negative or positive biases to the results of the study. In order to reduce this limitation, we collected data from 
multiple sources and triangulated our data. Finally, during the first RSII analysis with the DAST-C matrix, 
especially for item number 14 (Scientist doing work indoors), we marked not only the drawing with clear 
indications of working indoors but also included in this category for the drawings that had no indication of a 
scientist doing work outdoors (e.g., no background drawings). We reduced this limitation by cross-referencing 
with other data sources.   
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