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Note on Romanization 

The Romanization of Korean words in this study follows the Revised Romanization 

system, except in the case of prominent figures and place names for which alterna-

tive usages are better known in the McCune-Reischauer. 
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This work is dedicated to the next generation of mathematicians, scientists, engi-

neers, and scientifically literate citizens—the ones who will solve the problem of 

world hunger, discover cures for diseases, preserve the environment, travel to distant 

planets, and support such dreams—and to their teachers—the dedicated education-

ists who have the vision to believe that all of this and more is possible. 
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Synopsis 
 

This is essentially an essay about a pedagogical re-unification of physics, history, 

and philosophy, which have since the twentieth century diverged to form a chasm.  

It—a meditation on the state of our spirits, in particular of students and their educa-

tion—is written from the viewpoint of a former physics teacher. Such a viewpoint, 

although it has earnest limitations and is attended by dangerous enticements, is a 

privileged one. The teacher must persistently try to look toward the goal of human 

fullness and back at the nature(s) of the students at present, ever searching to com-

prehend the former and to assess the abilities of the latter to approach it. Attention to 

the students, knowing what their appetites are and what they can consume, is the 

essence of the craft.  One must search for those appetites.  As true education re-

sponds to felt need, anything else acquired is of trivial importance. So this guide 

informs my present study. 

 The genesis of this thesis has caused me to incur a number of debts.  One is 

to Professor Song Jinwoong, my advisor at Seoul National University, who encour-

aged me to assume this study and to run it to completion.  Alexander Ganse, a histo-

rian at the Korean Minjok Leadership Academy
1
 (KMLA) hired me to initially teach 

science at the KMLA GLPS program each summer and winter and generously kept 

me on the roster when an internal situation caused me to drift into history and then 

very kindly allowed me to design, implement, and maintain my own curriculum in 

                                                           
1
 Minjok Sagwan Godeung Hakgyo (민족사관고등학교) 
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the history of science.  He has been a mentor in this entire project, providing intel-

lectual stimulation, substantial resources, moral support, and a hiking partner.  Earl 

Blaney, a fellow GLPS colleague and friend, who firstly invoked the idea that I 

could propose teaching my own two classes.   I express my appreciation to David 

Kiger who, apart from his important daily encouragement there, handled the control 

groups for three camps.  Professor Larry Krumenaker taught me quantitative re-

search methods then at Seoul National University and offered valuable suggestions 

and interpretive comments on major sections of the analysis. Dr. K’s appraisal of an 

early draft of results caused me both to rethink some issues and add new material.  

For his assistance and support I am in particular grateful.  Jisun Park, a fellow grad-

uate student in our lab group kindly translated the title and was always willing to 

lend a hand.  Research projects always need diversions via good friends, and I have 

good ones to thank but too long to name.  Off campus, Jason Howell, a 2009 college 

graduate of Seoul National University, encouraged me to apply to the graduate 

school that year.   I want to express special appreciation to Professor Emanuel 

Pastreich of Kyung Hee University and director of The Asia Institute who acknowl-

edges my work, pushes me to improve, and for immediately accepting me into his 

sphere of influence as though we had been colleagues for years.  His ability to listen, 

to encourage, to motivate is exemplary. I look forward to working with him in Korea 

and promoting this wonderful country to the world. A final expression of thanks 

goes to my family, I am fortunate enough to have my parents and brother and ex-
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tended family. Information about the history of science program at the Korean 

Minjok Leadership Academy can be found at http://glps2.org.  
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Figure 1 Cartoon portrayal of a policymaker (top) and scientist (bottom).  Top: Sociable, pre-

sentable, with the pulse of the public, this science advocate seamlessly interacts with a fund-

ing deputy.  Bottom: Scientist, however, is portrayed as disheveled, given to a basement cul-

ture and whose manner is smacking acceptable tastes. He appears to be a borderline social 

pariah.  This cartoon is an impetus of this study. ©  Zach Weinersmith/Saturday Morning 

Breakfast Cereal Comics. 
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Abstract 
 

The merits of teaching science via its history have prompted much research. It has 

been suggested that current school science instruction, when examined in the light of 

the history of science, emerges as upholding, however unintended, a negative image 

of non-Western societies.
2
 In this study we examine depictions of the “Eastern”

3
, 

“Middle Eastern”
4
 and “Western

5
 scientist” conveyed by Korean students on the 

DAST-C.  We report the qualitative results of a study in which 69 students, more 

than two-thirds of whom had spent time abroad, studied multicultural productions of 

intellectual knowledge up to the year 1600 in a month-long history of science course. 

Consideration is given to data measures analysis collected through drawings, sur-

veys, and interviews to determine change following an intervention. A comparison 

of drawings among the three world areas yields immediately several points of simi-

larity and important points of contrast. Categorical analyses of these data using non-

parametric chi-square statistics and analysis of variance indicate that the world areas’ 

intellection is not held alike. Participants tend to portray the Eastern scientist as no-

ble yet outdated, the Middle Eastern scientist as mystical and dubious, and the 

Western scientist as industrious and modern. The proportion of drawings of famous 

scientists decreases as we converge onto the Middle East, while negative depictions 

                                                           
2
 The claim is made in Rattansi, P. (1989). History and Philosophy of Science and Multicul-

tural Science Teaching. In Shortland, A., & Warwick, M., Teaching the History of Science, 

119-125. Blackwell Publishing. 
3
 Confucian and Buddhist East 

4
 Pre-Muslim and Muslim Center 

5
 Hellenistic and Christian West 
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correspondingly increase. International experience does not play any significant part 

to allay such thinking.  Student awareness about scientists and scientific activity be-

fore the 1600s is spurious. We discuss implications of the findings such as signifi-

cant gains in subject matter and cultural interest following the month-long treatment.  
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Introduction 
 

During the eighteenth and nineteenth centuries the image of the scientist contrasted 

diversely among distinguished professor, harmless eccentric, learned buffoon, fash-

ionable dilettante, and diabolical madman (Chambers, 1983). The scientist was often 

portrayed disputing with other scientists or in conflict with religious authority (ibid.; 

Sherwood, 1970). Science has since professionalized, expanded, and diversified in 

scope, status, and authority.  With its development has come an updated image of 

the scientist by the popular media.  Though modern popular media, in altering the 

image, nostalgically approves of the connection between science and the mainstream, 

that just points to their normal dissociation in people’s eyes. Scientist attributes once 

thought disabused myths have fossilized on the human psyche.  Since 1957, there 

has been a growing body of research concerning perceptions students have of scien-

tists.  

Gardner suggested that mental schema derived from cultural models can be 

illustrated in drawings by children (Gardner, 1980).  Influences  on these drawings 

are derived from myriad sources including television, movies, and comic books 

(Finson, Beaver, and Cramond, 1995; Song and Kim, 1999).  Consistent exposure to 

the media naturally develops in people images reflecting the exposure. Adults, in-

cluding some scientists, also possess stereotypical images of sciences (Finson 1995; 

Chambers, 1983).  It is not immediately obvious what specific effect such stereotyp-
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ical images have on the molding of student perceptions in science, but it appears 

negative stereotypical images indicate negative perceptions of science (Schibeci& 

Sorensen, 1983).  It has been argued that individuals whose perceptions of science 

or scientists are negative are unlikely to pursue science courses of study and, subse-

quently, enter a science or science related career (Finson, 2002; Hammrich, 1997).     

The temptation, at this moment, is to use the label ‘perception’ to dismiss all 

of the above as nonsense. But that is to miss the point. What such a system offers is 

a ways of suggesting an orderly relation between very diverse phenomena, student 

perception of science, and classroom science itself. Research about student percep-

tions of science in its various forms has been conducted on seven year-old elemen-

tary school students, college students, and on adult in-service teachers, with eco-

nomic allotments from lower-middle class rural children to upper-class boarding 

school students, from as low as 47 participants to as many as 35,000 participants.  In 

1983 Chambers developed a Draw-a-Scientist Test (hereafterDAST) exampled after 

Goodenough’s 1926 Draw-a-Man Test for psychological purposes.  In it Chambers 

added a checklist of indicators researchers could use to assess for common attributes, 

artifacts, and drawing styles.  Both Chambers and Schibeci& Sorensen (1983) 

showed that young children developed stereotypical views of the scientist from an 

early age.   

In 1957 Mead &Metraux gave a definitive study of school children’s per-

ceptions of scientists.  Thirty-five thousand high school students wrote an essay in-
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voking their conception of a scientist. Results revealed a middle-aged Caucasian 

male in a white laboratory coat.  The literature indicates that students imagine the 

scientist as a bespectacled man touting a disheveled crop of hair existing in a kind of 

basement culture.  All studies show a stereotypically masculine image of the scien-

tist (Mason, Kahle& Gardner, 1991; Kahle, 1988; Kelly, 1985). Accompanying im-

ages have uncovered a slightly sinister man performing chemical wonders as incom-

prehensible as magic (Ward, 1977). Further analysis about the nature of this sinister 

pattern of behavior reveals students’ images that were often negative, equating sci-

ence with destruction, difficulty, convoluted vocabulary, monotony, and right an-

swers (Mason, 1986).  Yager and Yager (1985) found that students conflated sci-

ence/scientists and unpleasantness.  The scientist, they individuated, is a genius, 

solitary, and a social pariah; he has also ushered in the era of chemical warfare, the 

atom bomb, and industrial pollution.  Young people communicate suchconceptions 

through the drawings. 

Drawing is a commonplace activity conducive to the secondary school edu-

cation environ. Children commonly doodle to make do with time, or draw as part of 

a story telling, reading, or writing exercise.  Researchers began to use the drawing 

space as a tool to probe children’s understanding of concepts associated with math-

ematics, science, and technology, among many other subjects.  Investigators could 

observe the communicative role of drawings, its visual realism, by students even too 

young or too shy or both to articulate their ideas in spoken language.  Researchers 

had found that as a student ages, the detail of the drawings increases, as does stereo-
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typic elements, coalescing as early as in second grade (Medina-Yerez, Middleton 

&Orihuela-Rabaza, 2010; Knight & Cunningham, 2004). Such perceptions may es-

tablish by the age of 9-14 (Skolnick, Labgbort& Day, 1982). Investigators raised 

several issues about the integrity of the DAST scheme, including its inherent partial-

ity against students not confident in their artistic abilities.  In other cases investiga-

tors took issue in how students were directed to draw their conception of a scientist 

by the way the request was worded (Maoldomhnaigh& Hunt, 1989).  Yet in others 

ambiguity of drawings caused precision of analysis to become nebulous.  Later ver-

sions of the DAST such as the DAST-C (with an added checklist to standardize the 

process) include a description box on another page to allow students whose compe-

tence in writing is superior to their drawing ability to explain their conceptions.  

This had the resultant effect of adding clarity to each student’s drawing.  Impenetra-

ble depictions could be compared to the writing activity.  In addition it also became 

customary to informally interview the students to glean a better match between the 

writing/drawing segment of the exercise and the researcher’s interpretation of them 

via spoken language.  Selected students were usually old enough to coherently artic-

ulate their thoughts to a grownup, explaining one item or another, the scientist’s 

gender, and about other items.   

A comparison of research to improve students’ perceptions of science and 

the location of such research yields immediately two points of similarity and an im-

portant point of contrast. Research efforts were initially confined to the United 

States and other English speaking countries.  Since the 1980s case studies have ex-
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panded to Europe, South America, Asia, and Africa, but work carried out in non-

English speaking environments continues to be underrepresented in the science edu-

cation community in terms of scope and frequency. 

The single most widely studied variable in DAST research has been that of 

gender.  Mead and Metraux (1957) showed that when prompted to write essays 

about scientists, both male and female high school students mostly described the 

scientist as a male.  In Chambers’ study in which he tested 5,000 students, 28 girls 

and not a single boy drew a female scientist.  In this respect drawings appear to lie 

on a gender fault line.  A paper about undergraduate biology and liberal studies ma-

jors indicated that students in both groups depicted more male scientists than female 

scientists, with only female students in either group drawings pictures of female sci-

entists (Rosenthal, 1993), and in much smaller quantity.  Students become indoctri-

nated to depict scientists as male from a young age.  In 1999 Barman found that 

children from kindergarten through high school mostly depicted the scientist as male, 

and older students were even less inclined to draw female scientists than younger 

students.  

By far one of the most time intensive aspects of DAST research is establish-

ing a direct connection between stereotypic images of science and negative attitudes 

toward science.  The link is difficult to prove. The majority of research supports the 

claim that negatively depicted drawings of the scientist leads to a corresponding im-

age of classroom science itself, deterring the student from enrolling in more science 
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courses and considering the area as a serious career, though the salaries are high.  

Studies suggest that impressions do in fact influence student learning and attitude, 

and such ideas have been corroborated by work on students (Kajkovich and Smith, 

1982).  MacCorquodale (1984) surmised that females whose self-concepts with re-

spect to science are low will be less likely to enter science programs in college than 

their counterparts whose self-concepts are high. If a student can see herself in a sci-

entific career, then the chances of running such an educational training to comple-

tion for that career is increased (Smith &Erb, 1986; Beardslee& O’Dowd, 1961; 

NSTA, 1992; 1993).  

Teaching History for Science 

The variety of views about science evident in the proverbial real world is likely to 

comingle with classroom activities which students associate with the history and 

philosophy of science. Thus students may hold half-formed truths about science 

conducted in different parts of the world, which can interfere with effective commu-

nication in the classroom concerning instruction in natural science. It is important 

that teachers investigate the students’ ideas about past science conducted about the 

world and consider the findings in lesson planning activity.  

A frequently mentioned problem in science education is the lack of qualita-

tive or conceptual understanding about natural phenomena (Masson &Vazques-

Abad, 2006). Teaching science via its historical context has long been advocated 

among many in the science education research community.  Efforts the past few 
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decades include early initiatives such as Harvard Case Histories in Experimental 

Science (Conant, 1957), the Harvard Project Physics course (Holton, Rutherford, 

and Watson, 1970), and the BSCS Curriculum (Schwab, 1963). Other instruction 

forms included using historical vignettes (Stinner& Williams, 1993), which are short 

stories about conflicting events in a scientist’s life related to the course’s subject, 

primary sources (Osewold, 2005; Viard, 2005), which is a reading of the original 

material, and historical case studies, such as the movement of a pendulum as 

coveredin Matthews (1998). Research has generally placed the importance of teach-

ing and learning of knowledge in, about, and through science at all levels of science 

education as paramount (de Mello Forato& de Andrade Martins, 2011; AAAS, 1990; 

AAAS, 1993; Abd-El-Khalick& Lederman, 2000; Bell et al., 2001; Brasil, 2002a,b; 

Clough & Olson, 2008; El-Hani, 2006; Hottecke& Silva, 2010; Holton, 2003; Le-

derman, 2007; Matthews, 1989, 1992, 1997; NRC, 1996); Santos, 1999).  The histo-

ry of science is a potential, untapped source for the instruction and learning of sci-

ence (Becker, 2000; Wang & Cox-Petersen, 2002). Indeed, the inclusion of the his-

tory of science in teaching is regarded as a suitable support system to focus selected 

features of the nature of science. Such merits of this approach include learning about 

science as a process (Hottecke& Silva, 2011; Millar & Driver, 1987; Matthews 1994; 

Allchin 1997a), for promoting conceptual change and a deeper understanding of sci-

entific ideas (ibid.; Wandersee, 1986; Sequeira&Leite, 1991; Seroglou et. al 1998; 

Van Diel et al, 1998; Galili&Hazan, 2001; Pocovi& Finley 2002; Dedes, 2005; 

Dedes&Ravanis, 2008), for fostering public understanding of science (ibid.; Solo-
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mon, 1997; Osborne et al., 2002), and for positively impacting students’ attitudes 

and interests towards science (ibid.; Kubli, 1999; Heering, 2000; Solbes & Traver, 

2003; Mamlok-Naaman et. Al, 2005). Hence, the efforts fall into two main catego-

ries, cognitive, and aesthetic. 

In additional to being a useful pedagogical tool, the benefits of teaching the 

history of science are that it humanizes science by showing that knowledge is not the 

product of a single individual but predicated on a science society interacting with 

society in direct or indirect ways (Sekerc & Guney, 2012; Becker, 2000; Matthews, 

1994; Wang & Marsh, 2002).  It also humbles us to see that the answer to all prob-

lems is not necessarily only in the present, and can teach us to question the authority 

of secondary sources by spotting errors
6
. Contextually, history informs the origin of 

facts, and that the same problems today also existed in previous times.  Students can 

see that knowledge is tentative. Present research stands in agreement that training in 

science via its history can assist in producing future scientists and help non-scientists 

better spot pseudoscientific ideas, thereby promoting critical, thoughtful thinking.  

And as current science fragments and specializes, history of science can be used to 

broaden and unify the experience, allowing students to analyze historical methods 

and apply them to current scientific practice (Wang & Cox-Petersen, 2002).  The 

1993 AAAS study delineated two points about learning science: 1) to provide indi-

viduals with the tools to discover or solve things that relate to their own personal 

interests; and 2) that science must be relevant to both individual and societal needs.  

                                                           
6
 This specific line item is a pedagogical centerpiece in the course explained further below. 
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Inclusion of the history of science can associate students’ experiences and scientists, 

humanizing science through historical case studies.  History provides the interplay 

between science, society, and the environment.  Maienschein (2000) offered that 

history shows its strength in science, and in the excitement, and because a historical 

perspective can help to illuminate why some science works better than others.  Just 

as the best of those concerned with the environment have realized the essentially 

historical evolutionary integrity of the climate system, and just as geologists realize 

the essentially historical process of Earth’s development thorough time, so all good 

scientific practitioners should acknowledge the essentially historical nature of sci-

ence.   

Constraints 

Even committal pleas for a historical approach to science instruction, and its at-

tendant case examples, do not often convince curriculum developers to consider 

such work. Very few physics teachers include an appreciable amount of historical 

context; and, if they do, it is by accident, and does not follow from their early train-

ing or expectations. Although the study of history of science has been an active field, 

the situation in education has not favored its use in science teaching. The disci-

pline’s importance outside tertiary professional research has not been generally rec-

ognized by secondary school promoters. Curriculum developers have been afraid or 

confused or both to promote it.  Because of such barriers, many sympathetic teach-

ers of science have considered the history of science as a forbidden area.    
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Timetable clashes and the failure to consider the complexities of education 

systems have tended to often constrain the effort to use the history of science in sci-

ence teaching. Hottecke and Silva expounded four main obstacles to teaching phys-

ics historically in high schools: 1) culture of teaching physics; 2) teachers’ skills, 

epistemological and didactical attitudes and beliefs; 3) institutional framework of 

science teaching; and 4) textbooks as fundamental didactical support. Teachers’ ex-

pectations, habits, and perspectives are considered to play a significant role in using 

historical materials in their instruction (Seker&Guney, 2012). Studies with remarka-

ble contributions have not convinced teachers to integrate a historical approach into 

their teaching (Rutherford, 2001). Teachers have demonstrated the persistence in 

using their traditional curriculum and they do not want to change it (Seker&Guney, 

2012; ibid.). Concern is often about adaptability and flexibility of historical materi-

als, and lack of experience because for most teachers, enculturation in teacher edu-

cation programs with history of science is a rarity (Matthews, 2000).  Other common 

criticisms are that first, history of science, a department officially formed after the 

Second World War, has no well-established classical method. Second, it is not im-

mediately obvious who should teach the subject, the science teacher or history 

teacher? Third, concise, secondary sources are full of errors, `Wiggish’, `presentist’ 

ideas; thatserve to only frustrate the teacher.  Fourth, teachers often do not know any 

more about the nature of science than the students.  And fifth, science teacher cul-

ture differs to humanities teacher culture.   



 30   
 

Science teachers tend to revert back to scientistic, positivistic, teaching pat-

terns due to encyclopedia books, budget, and class constraints (Hottecke& Silva, 

2011). Hence, the expectations and benefits assigned to history of science in science 

teaching often sharply contrast with its seeming lack of importance for most science 

teachers and education promoters.  Seker and Guney (2012) found that common 

problems associated with integrating historical sources into science teaching include 

limited information about scientists’ personal lives, the difficulty of linking with 

content knowledge, the lack of emphasis on scientific process in the physics curricu-

lum, differences between chronology and sequence of topics, and the lack of infor-

mation dating back to the scientists’ actual reasoning. 

Demographics of Korea, the location of this present study 
 

The Republic of Korea (diplomatese for South Korea) is a country in East Asia lo-

cated on the southern part of the Korean peninsula bisected more than half a century 

ago at the latitude 38 degrees north of the equator.  It borders the East Sea/Sea of 

Japan to its east, Yellow Sea to its west, and East China Sea to its south.  With 50 

million inhabitants, Korea is the third most populous among eight East Asian coun-

tries and special administrative regions behind China (1.4 Bn) and Japan (127 Mn), 

and twenty-fifth most populous in the world. The peninsula is predominantly moun-

tainous, with upwards of 70% of the land mass given to precipitous, rocky, sinuating 

terrain.  Korea is one of the most ethnically homogenous countries on earth, with 



 31   
 

more than 95% of inhabitants having Korean ethnicity.  Less than 3% of residents in 

Korea are of foreign status.  The population has also been affected by trends towards 

international migration.  Following Japan’s surrender during the Second World War, 

bisection of the peninsula along the 38
th
 parallel compelled millions of Koreans to 

migrate towards the southern half, and then millions there to emigrate to Western 

countries such as the United States.   

In 2013 the Human Development Index ranked Korea 12
th
 among 185 coun-

tries in terms of human development, which is a splicing of longevity, access to edu-

cation, and standard of living.  Korea placed 34
th
 in the 2012 scoring of life expec-

tancy (79.10 years) and 60
th
 in terms of literacy (97.9%). Rapidly changing and 

strong economic conditions has earned Korea the moniker “Asian Tiger” after its 

prompt development, calling it “Miracle on the Han”, as it lifted itself from abject 

destitution following the war to one of the most active economies anywhere.  Korea 

is presently Asia’s fourth largest economy and the world’s twelfth largest.  Its indus-

try exports electronics, automobiles, ships, machinery, petrochemicals, and robotics. 

Notable Korean companies are Hyundai Motors, Samsung Electronics, LG Corpora-

tion, and KIA Motors (before its acquisition by Hyundai).   

Because Confucianism conflates education and success, the nation dedicates 

a sizable portion of its resources on (mostly private after-school) education.  The 

country consistently ranks high on international comparative assessments.  However, 
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the system is internally and externally criticized for its emphasis on memorization 

and passive learning.   

Global Leadership Program for Students (GLPS) held at 

the Korean Minjok Leadership Academy (Minjok Sagwan 

Godeung Hakgyo). 
 

GLPS is a biannual English immersion camp held by the Korean Minjok Leadership 

Academy (hereafter KMLA) for upper elementary and middle school (fifth to eighth 

grade) students. Held one month each in January and July/August, the curriculum is 

meant for those whose intention is to experience education in a Western format, or 

for those whose aspiration is to eventually enter the preparatory school. The seeding, 

cultivation, and enhancement of leadership development is a prime focus within the 

school's teaching efforts. The first camp was held in 2004, and though subject matter 

has gone through the vagaries of selection, a typical prospectus consistently com-

prises history, debating, writing, mathematics, and physical education. Class size is 

about sixteen. 

From winter 2007 the school has written its own text books; from winter 

2008 all students have participated in debating; and until 2009 all students had writ-

ten and held a speech, presented a history topic, and engaged in a competitive debate 

(all additional to core work). In winter 2010, a pilot class was introduced whereby 

middle school students partook in twelve hours of history and of debate classes—
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students delivered one history topic and participated in two debates—per week. 

Over the course of several camps, the above format is extant in about half of the 

program. 

Education Philosophy 

The program follows a student-directed, inquiry-based approach. As the program is 

demanding, coaches (teachers) gain the trust of students to convince them to em-

brace mistakes. Students are treated with regard, as equals, and their opinions are 

taken seriously. Because the term `class' connotes homogeneity, compulsion, where-

as `community' connotes diversity, membership, the environment is referred less 

often as a class but rather as a community. Such an environment demands a revision 

in conventional instruction. 

Teacher micromanagement is negligible, support is ubiquitous, and trust is 

central to the program. The coach acts merely as a support system, providing space 

in which students grow to gain ownership of learning. GLPS students learn to man-

age their own time. They learn to form their own opinion, conduct research, and 

practice—unfettered—in the act of public discussion. Such an environment, though 

congenial, accessible, and commodious, is at first unfamiliar. The coach sets a tone 

to gain trust trust, respect, and standards for the community. The majority of KMLA 

students enter their teaching assistantship after completing Mr. Alexander Ganse's 

advanced courses in European history, world history, or both. 
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Coaches not only accept mistakes but also even encourage students to rec-

ognize their importance. Coaches regard mistakes as an opportunity in two ways. 

First, a mistake provides an opportunity for fellow students to point at it in their 

comments. And, second, if the mistake is uncovered, it provides the coach occasion 

to explain the nature of that mistake and a strategy or two to avoid it. Therefore, the 

coach actually hopes that students, during the course, make the types of mistakes 

with which not yet dealt for such opportunity to happen. The community sees that 

even coaches "boil with water" (are imperfect). Furthermore, without mistakes, orig-

inality cannot be developed. Because the nature of scientific inquiry is built upon a 

foundation of trial and error, community members quickly become aware about the 

process of failure, and its centrality to originality. That is an aspect of the scientific 

methods, after all: lost in the maze, one must consider every path, no matter how 

unlikely, or risk progress. Only then can students feel ready to handle the discussion 

segment that follows each presentation. 

History Program 

The history program is developed and managed Alexander Ganse
7
 with the focus on 

developing macro skills. Up to sixteen students meet twelve hours per week, and 

each student delivers four presentations across the month (history of science stu-

dents present only three). Following each presentation is a discussion segment mod-

erated by the coach but led by students. As questions are initially few and far be-

                                                           
7
 World History at KMLA (WHKMLA), http://www.zum.de/whkmla. 
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tween, the coach may intervene to direct focus on some outstanding point, discuss 

an issue, or give praise. 

In a tailored sequence, history in week one centers on presentation skills, 

and then from week to week research is incrementally given greater emphasis. Stu-

dents can learn to provide constructive criticism to their classmates. The history 

program in its present form is the result of continual iterations since the program's 

2004 inception. 

In winter 2010 a topic on ancient Greece was treated (students based work on 

Homer's Iliad, Herodotus' Histories, and the Penguin Atlas of Ancient Greece). 

Presently, prospecti in ancient Greek, Roman, and Medieval history are offered in 

parallel to anticipate repeating participants. 

The course provides the opportunity to learn, practice, and refine—and to 

strengthen in those already proficient in—the following skills: 

- to look up any word not understood, 

- to learn how to perform fact-checking, 

- to distance oneself from questionable statements, 

- to learn how to form an independent opinion, 

- to learn how to recognize a bias, and how to balance a biased account, 

- to improve presentation skills, 

- to recognize contradictions, 
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- to precisely express oneself. 

Presentation and Discussion 

The emphasis in week one is on presentation skills. Then from week to week the 

research element is given greater emphasis. Students learn how to provide criticism 

to their classmates. At first the market on comments centers on eye-contact, vocal 

variety, stage presence, and volume. By the second week comments about the actual 

content emerge as truer talking points. Students receive scores for asking their peers 

questions. Coaches take a more passive role in the segment until the very end, to 

chime in some important points, underscore or emphasize asked questions, or point 

out exemplary aspects of the presentation. The purpose of the evaluation is to moti-

vate, not to criticize. Students debate about ideas, not about other students. By the 

end of camp, students can become accustomed to the concept of secondary sources 

at times containing flaws; some of them begin to question, in some cases even cata-

log mistakes in textbooks themselves. By learning to look at the work of classmates 

from a coach's perspective, the students learn to look at their own work differently. 

By then they can better perceive, appreciate, and attempt at ownership, independ-

ence, and originality, at their work. 

Course: History of the Sciences Before 1600 

I developed the program known as Gain historicaL Perspective in the natural Sci-

ences, or GLPS2, in fall 2011. The project’s featured course is History of the Sci-

ences before 1600, a one-month survey of scientific contributions from recorded 
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history to before the apex of the scientific revolution. The syllabus covers "Eastern", 

"Middle Eastern", and "Western" natural philosophies. Because modern civilization 

is focused on science and technology, and modern science is a continuation of "an-

cient" science, one would not exist without the other.
[2]

 Students read, write, re-

search, discuss, present, and interact in the blending of humanities and natural sci-

ences. Presentations are between five to seven minutes, PowerPoint®  or electronic 

media content are disallowed, and students are provided with an extensive in-class 

book and digital video library. 

As in the history program, students who enter the course are normally 14-15 

years old, Korean, and typically more than half claim international experience 

abroad (about ten months, mostly in North America). Level placement is based on 

English proficiency assessed on a written sample, test, and oral interview (some-

times twice). Actual course placement is indiscriminate on preference (i.e., appli-

cants beforehand do not apply for a spot in history of the sciences). 

Purpose of GLPS2 

As in history, the purposes of history of the sciences are to gradually lead students to 

- use primary sources in academic English, 

- ask good questions, 

- analyze, 

- be independent, 

- be original, 

http://glps2.org/wiki/index.php?title=About_GLPS2#cite_note-Sarton-1
http://glps2.org/wiki/index.php?title=Bibliography
http://glps2.org/wiki/index.php?title=Bibliography
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- organize a presentation. 

However, the purpose of this course is not to develop expertise in content. There is 

no demand placed on the student to become, by the end of camp, an expert in history 

or natural sciences or both; students are never required to master historical, scientific, 

or technological concepts. 

But, two disclaimers are made. First, though a sense of understanding of the 

material is unnecessary, it does not, on the other hand, mean that ignorance of it on 

the part of the teacher or student. Priority is on exposure to research but concepts 

central to a claim, conclusion, or comparison is to be a discussion topic during 

presentation time. Without some understanding of the science, its history is value-

less. For example, to study the controversy concerning Louis Pasteur and aspects of 

his record-keeping to find the anthrax cure, a literature review of not only the social 

circumstances common among the French academicians in 1881, but also of micro-

biology (e.g., germ theory of disease and bacteria then, anthrax, vaccination, inocu-

lation, some laboratory equipment and processes), is needed beyond just a surface-

smattering. 

Course Approach 

The primary approach of the course is historical. Like any other historical research, 

textual research is fundamental. All material is weighed and analyzed. By the end of 

the month students see that they should not become addicted to sources. Since so 
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much source material has been lost during history, it would be unwise to refuse any 

assumptions just because it has not been found in the extant literature.
[4]

 

Course Coverage 

The course surveys scientific contributions from the West (e.g., Greek, Hellenistic, 

Roman, European medieval), Middle East (e.g., ancient Near East, Mesopotamia, 

world of Islam including al-Andalus), and the East (e.g., in what is today China, Ja-

pan, and Korea). Because regions change with time and the treatment depends on 

time, and as numerous exceptions exist (e.g., ancient Egypt, Jewish science in the 

Middle East, Hellenistic limits, to name a few) it needs to be prefaced that the three 

"regions" function more as guides than regional boundaries. The focus is on science 

before 1600—before then all three "regions" were in equanimity in productivity 

among their departments of knowledge. 

Use of History 

From a historical point of view the student has to put the information into the con-

text of the time the idea was developed, the invention was made, or when the person 

lived and researched. A lot has been said about a scientific concept and scientist. 

However, it is difficult to find how things were done before or, what was believed, 

before that time. 

Why a History of Science at GLPS? 

What has ancient science to do with modern civilization? George Sarton puts this 

simply—Modern civilization is focused upon science and technology, and modern 

http://glps2.org/wiki/index.php?title=About_GLPS2#cite_note-Sun-3
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science is but the continuation of ancient science; it would not exist without ancient 

knowledge. 

It is only quite recently (in the past 110 years) that modern development has made 

ancient science a matter of past history. In various departments of knowledge, in the 

sixteenth century, the best available and most up-to-date books were ones written 

about 1,500 years earlier. For those academicians who lived in the 1500s, Archime-

des (d. 287 BC) and Galen (d. 199) did not represent history books but to them the 

latest popular texts. They wrote some of the best ideas about the movement of ob-

jects (mechanical) and structure of living things (anatomical) around. Even in the 

eighteenth century for the founder of industrial medicine, Bernardino Ramazzini 

(1633-1714, active in Padova), Hippocratic medicine (460 BC–370 BC) represented 

a living tradition, just as for one of the most original social thinkers, 

GiambattistaVico (1668-1744, active in Napoli), the philosophy of Lucretius (d. 55 

BC) could supply the standard for a new science of society. 

Archimedes (d. 287 BC) and Galen (d. 199) wrote some of the best books 

about the movement of objects (mechanical) and structure of living things (anatomi-

cal) in their time. And yet, Ramazzini, the founder of `industrial medicine', claimed 

that those two books in the year 1700 were considered the most up-to-date treatises 

on library bookshelves. 
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Is GLPS2 biased towards other cultures? 

Though inadvertent, yes, it is. The course is reconciled towards the Western view-

point, and for three reasons: knowledge, practicality, and time. First, the teacher 

lacks an understanding about Middle Eastern and Eastern science and technology. 

Second, the majority of our books even written about the Middle East and East are 

by Western authors. Third, the course is much too short to comprehensively cover a 

scientific sweep of those two crucial areas. 

Library 

The history of the sciences course maintains a generous book selection, the bibliog-

raphy of which is listed at the back of this research study. Books are typically pur-

chased, loaned from the KMLA Library or Seoul National University Library. 

Through a mix of age appropriate and college level texts, atlases, and digital media, 

student conduct genuine book-based research. Reading and writing skills are 

stressed.  In the first camp I took out about twenty books from the Seoul National 

University Library and utilized a few more books from both the KMLA school and 

personal libraries of the history teacher.  The following summer the camp manager 

approved of support of US$1,209 for the purchasing of 33 titles of age appropriate 

and university level books (5 primary sources, 28 secondary sources, all translated 

into the English). Nine books cover science of the East, 13 the World of Islam, and 

11 books the West, all before 1600.  Many books overlap in world coverage. The 

next winter Alexander Ganse appropriated 42 titles for US$938 (16 primary sources, 

26 secondary courses).  Six books cover the East, 9 the World of Islam, and 27 the 
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West.  On the whole, the school has generous spent US$2,147 on 75 books—21 

primary sources, 54 secondary sources; 15 books about Eastern science; 22 about 

Middle Eastern science; and 28 about Western science.  As time progresses, more 

books may be purchased in each world area, and in greater supply to at least level 

the coverage.  Students may not remove the books from the classroom, per damage 

or theft related issues. 

Teaching History of the Sciences Before 1600 

The first few days are spent on ice-breaking, team-building, and introductory exer-

cises.  Students give three presentations for the entire month.  Two excelling stu-

dents present at a school wide competition, for a possible total of four (one repeat).  

Students are divided in the blueprint of the class intro groups of four.  Each group 

assumes a region, switching regions the following week.  To keep the seating fresh, 

students change seats each week (but not the presentation imperative). The first set 

of presentations is in the beginning of the second week.  A student who researches 

about the Middle East in week one typically moves to the East the following week 

and finishes on the West.  Presentation order is thus. First time random, second time 

in reverse, third time by ability level.  The third arrangement is never shared with 

the students.  Because my job is to coach (i.e. act as an advisor) and not teach, there 

is very little classroom instruction that takes place.  A day or two may be dedicated 

to bringing students up to the state of the world before 1600, define key terms, and 

instruct students on the mechanics of performing research, organizing information, 

and putting together a presentation.  Lecturing is mainly confined to mechanical as-
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pects of the class.  As the coach I read months ahead of time the books to generate 

research questions for students.  Because neither history nor mathematics is a pre-

requisite to the class, students rarely can create research questions on their own, at 

least not in the beginning.  Thus I usually display a long list of research questions, 

encouraging them to explore their interests, uncover something unknown, modify 

my original questions to suit their own curiosities, or assume the question as origi-

nally posed.  The teaching assistant and I then spend the next few days of class guid-

ing the students along with handouts and mini-lessons.  As the course is book-based, 

use of electronic material beyond the book or DVD is severely proscribed in the first 

week.  In the first week the student is encouraged to use two sources in order to get a 

bearing on the class.  For the next two presentations the student may consult the in-

ternet via the computer workstations, but all material but be sources in the handouts.   

Students receive an assessment rubric on the criteria used for evaluating a 

presentation: oral presentation, handout, organization, depth, sources, understand-

ing, independence, time management, and discussion.  The teaching assistant and I 

award up to six points per category, or 54 maximal points per evaluator, 108 possi-

ble points per week.  For the last presentation the rubric is refactored to include 

number of sources, student ownership, understanding of content/context, handout, 

quality of analysis, difficulty of topic, time management, and discussion. 

Two exemplary features of the class are the handout and student discussion 

segment.  Students are required to prepare a one page double-sided handout that 
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augments the presentation.  It is our belief that if a student can write a handout in 

several hours, then the student understands her presentation.  The handout acts as a 

good pulse on students who are generally struggling with the material.  The handout 

typically includes the student’s name, title, definition of terms, drawings or copies of 

key maps, list of main points, other information to boost the presentation, and a list 

of the sources.  

This class departs from regular school instruction during the student discus-

sion segment.  Students present their research topics for between five and seven 

minutes, after which for the next five minutes students ask questions to the presenter.  

Asking questions is a component of the grade awarded to the asker not responder, 

though higher marks are allotted to responders who hold up to the salvo of questions 

often released by peers during those five minutes.  The teaching assistant and I ab-

stain from asking questions until all students have exhausted theirs.  This is the most 

portion of the class.  Students get to showcase their talents, debating skills, and 

many try to sink the theses of the presenters.  Presenters endeavor to get through the 

time unscathed.  But, each presentation is concluded with positive words of encour-

agement by peers and teachers.   
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When does modernity begin in this course?
8
 

In this study I aim to identify “ancient” and “modern” drawings.  Such a task is cali-

brated on research conducted in history and philosophy.  However, historians and 

philosophers do not generally agree when modernity began.  For instance, Hisayuki 

urges that in the case of East Asia, there are two modern ages in the history of Japan, 

of China, or of any other Asian nation: the one which developed out of indigenous 

culture of each of these countries and the one introduced by Europeans (Hisayuki, 

1969). Some base the distinction on political events, others such as historians of sci-

ence on changes in natural philosophy, yet others on education systems. Not all of 

these countries modernized at the same time.  For example, it is argued that Japan 

initiated modernization in 1853 at the landing of Commodore Matthew C. Perry, 

Korea (Joseon) in 1876 at the Treaty of Ganghwa, and China (Qing) in 1911.  As 

political treaties are often beyond the realm of public influence, an example of 

events in natural philosophy are thus. Europe, 1543 (Copernicus publishes On 

Heavenly Spheres); range, 1277 (Hooykaas)
9
, 1543-1687); China 1879-1949; Japan, 

1858-1915
10

; Korea 1886-1960
11

.  In terms of the founding of modern universities 

are explored as: Germany, 1810 (Humboldt University); Japan, 1858 (Keio Univer-

sity); China, 1879 (Saint John’s University, Shanghai); Korea, 1886 (EwhaWomans 

                                                           
8
The issue of demarcating modernity is also an issue in this research, as it can be fairlyargued 

that the present research study judges Eastern and Middle Eastern contributions solely on 

Western standards of development. 
9
 R. Hooykaas, “The Rise of Modern Science: When and Why?” 

10
 James Bartholomew, “Modern Science in Japan: Comparative Perspectives” 

11
 Han Moo-young, “Annotated Chronology of Korea’s Science and Technology: From Rice 

Paddies to Flat Panel Display” 
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University).  Politically, historians have speculated that Western Europe initiated 

modernity in 1815 (end of Napoleonic wars); range, 1492 (fall of Islamic Spain; Co-

lumbus) to 1820 (Industrial revolution); Japan, 1867, Meiji restoration; Korea, 1897, 

declaration of empire; China, 1911, end of dynastic rule. The obvious caveats are 

that modernity is calibrated on the West and that the West was first.  As this is a his-

tory of science study, I shall loosely claim the start of modernity of “West” (loosely 

combing a huge diversity of territory) at 1687, coinciding with the publication of 

Isaac Newton’s Principia Mathematica, the East at 1868.  There is no reason not to 

claim that the Opium Wars, 1839-1842, initiated a political turnover in the East ear-

lier.   

I shall now examine to what degree I can answer the principal questions 

posed further below by prefacing a few moderate extensions of previous research. 

How does this study differs from or build upon previous 

work? 
 

While extensive data exists on this topic in English speaking and Western European 

countries, data in Asia is scarce. 

There is no known study in which researchers have probed students with in-

ternational experience encultured in a foreign education style. That is, what if any 

does study abroad experience alter the student’s mental image of a scientist? 
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Researchers have done comparative analysis on the participant who drew a 

scientist in her own culture, but as of yet not about the student who drew a scientist 

of another culture.  As the history of science implores for a greater awareness of a 

contextual approach to learning science, and as the world’s corners continue global-

ize I claim this is a legitimate target of inquiry. 

Unlike most studies that graft historical strands onto a regular science 

course; in this study the unit of analysis is a course on the history of science.  

Research questions 
 

- Do students have a predominantly area-specific view of science (i.e., East-

ern, Western, other?) 

- Do stereotypes affect students’ desire to study uncommonly known world 

areas?’ 

- Do the students put one or more world areas in lower estimation to others? 

- What effect does international experience have? 

- What are the similarities and differences of the DAST-C drawings among 

the world areas? 

- What is the typical student opinion about learning the history of science? 

-  
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Hypotheses 
 

I claim hypotheses in thus study thus. 

1. DAST drawings of the Western scientist are going to include significantly 

more indicators than the Eastern and Middle Eastern scientist equivalents. 

2. DAST drawings of the Western scientist are going to reference more famous 

thinkers and be more contemporaneous than their Eastern and Middle East-

ern counterparts. 

3. International experience is going to differentiate drawings of Eastern, Mid-

dle Eastern, and Western scientists. That is, students who experienced life 

abroad will have acquired the requisite flexibility to readily adapt imprinted 

mental images of the scientist to new experiences. 

4. Students are going to hold the East in their best estimation, and Middle East 

in their lowest. 

5. Emergent gaps in 1, 2, 3, and 4 are going to cause a tendency among stu-

dents to be averse in studying contributions by regions they might have neg-

ative attitudes about. 
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Methodology 
 

As a preface to the methodology, it is important to point out that I, the principal re-

searcher in this study, am a regular program instructor at this boarding school. I de-

veloped the program, consulted with the school manager for cooperation, and have 

been in the program since 2010 teaching through a mix of science (2010), history 

(2010-2011), and the history of science (since winter 2011/2012).  I also taught 

physics as a peripatetic teacher via the university and government from 2009 to 

2011, and much of that experience informed my work when I joined the boarding 

school. 

Subjects 

This study was con-

ducted over a span of 

one year. Sixty-nine 

students placed in five 

separate classes of 

between twelve and 

fifteen students per 

class were assigned to 

the History of the 

SciencesBefore the 

Figure 2 Four demographic fragments of students participating in the 

program.  Clockwise from upper left: median age; females tend to out-

number males; more than half of participants have studied longer than 

two years abroad; approximately 68% declared they studied in a foreign 

country. 
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1600 course among three separate preparatory school programs (two classes in the 

first camp, two in the second camp, and one in the third camp), one-month long in 

duration, of mean age 14.1 (SD=0.6, range 13-16
12

 years). Students maintained 

room and board for the entire program, and the basis for selection to attend included 

multiple criteria based on a mix of factors such as achievement tests scores and Eng-

lish aptitude.  Personal data such as age were also considered. Incoming students in 

this specificsub-program called (recall “level-one” explained above) represented 

some of the most academically capable near the end of their middle school educa-

tion.  All five classes were instructed by a science educationist of demonstrated 

teaching competency, supervised by an advanced placement (AP) history teacher, 

and supported by one high school student teaching assistant of the same school for 

the first-half and another student for the second-half, and whose selection often was 

recommended by the history teacher through his own courses.  In some cases the 

teaching assistant helped for the entire month. Among the three camps, three stu-

dents had previously taken the same camp, but only one female student had previ-

ously taken the same course I teach.  Otherwise no student in the program had expe-

rienced a course in the history of science. Because the mixing ratio of students who 

studied abroad is very high, and the cost of the program is significantly more than 

the average monthly salary of a Korean adult, it is sensible to assume that the eco-

nomic category of the participants in this program is at the upper echelon, perhaps 

the uppermost. 

                                                           
12

 Korean uses a different age system for its population. Students’ ages here may be reported 

as +1 years.  
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Figure 3. Geographical distribution of where students reside 

outside of the program who live in Korea year-around.  Sev-

eral students live outside of Korea, which is not 

shown.Adopted from Daniel Dalet/d-maps.com. 

As shown in Figure 3, the students came from areas that dot the country like 

a checker board: as far north as the border along the DPRK, as far east as the sea-

coast, as far southeast as Busan, and as far southwest as Jeju Island.  Though stu-

dents came from eight of the country’s nine provinces, four of six metropolitan cities, 
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and the capital, approximately two in every five camp participants originate from the 

capital, Seoul, and the surrounding province, Gyeonggi. As more than two out of 

every five people in Korea reside in Seoul and Gyeonggi province, the detail that the 

majority of students come from the two above is understandable. 

Forty-seven of 69 students (68%) have resided in a foreign country for a 

median time of 1.6 years (range, 1 month to 13 years) among the following countries 

andcount: United States, 22; Canada, 8; China, 6; Hong Kong SAR, 3; Philippines, 3; 

Australia, 2; New Zealand, 2; United Kingdom, 2; Brazil, 1; France, 1; India, 1; Is-

rael, 1; Japan, 1; Malaysia, 1; Singapore, 1; Vietnam, 1.  The total does not add to 47 

in some instances because some had lived in more than one country. The shortest 

time abroad was one month for English language study, while the longest time was 

13 years.  Slightly more females went abroad, 38 (55%), than did males, 31 (45%). 

About two-thirds of the students spent their time abroad in North America or South-

east Asia. The median international experience for females was 10 months; for 

males, 1.8 years.  No male student studied abroad for fewer than ten months.   At the 

time of the sampling, eight students did not live in Korea but in Australia (Sydney), 

Canada (Vancouver), China (Beijing, Shanghai), Hong Kong SAR, Singapore, Unit-

ed States (Los Angeles), and Vietnam (Hanoi). All students received instruction 

about English language at their home schools and 57 (83%) received conversation 

and culture training by a native-English teacher. Six students (9%) neither spent 

time abroad nor receive instruction in English conversation from a native-English 

speaking teacher; 16 students (23%) have never lived abroad but have a native-
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English speaker at their school; 6 students (9%) have international experience but no 

native-English teacher at their school; and 41 students (59%) have both international 

experience and English conversation instruction from a native-English speaker at 

their regular school.  According to the Ministry of Education, only about 2 in every 

10,000 middle school students or 0.018% study abroad (MEST, 2012, p. 35).   

Two points are on order.  In this study “international experience” means 

study abroad in a foreign country in which the local language, school instruction, 

and fellow peers, are usually not Korean, and for at least one month. In the vast ma-

jority of cases the target language is English but is necessarily not so. Whether a 

native-English teacher teaches at the home school in Korea does not factor into the 

criterion, though the addition is a complementary boost and should not be ignored.  

Second, it is not reasonable to assume that those students with no abroad experience 

have strictly no “international experience”.  Sixteen of these students interacted with 

a native-English teacher at their Korean school, which can be a source of interfer-

ence in this study.  In such circumstances, the teacher often instructs as she would in 

her own country, a pedagogy style unique to Korea, imparting her foreign experi-

ences through lesson plans onto the students.  In other words, domestic students via 

such enculturation are neither domestic nor international.  I claim 6 students (9%) 

have only domestic experience, 47 (59%) international, but 16 (23%), lie somewhere 

in between. 
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Not all 69 participants fully completed the surveys and questionnaires, and 

upon inspection those 6 students who blanked some questions were not excluded 

from the totals because of the lack of substantial quantity in this study.  In the case 

where three students did not complete the program, their results were excluded in 

later analyses. 

Classes in the study are distributed thus. Classes 19 and 20, winter 

2011/2012; classes 20
13

 and 21, summer 2012; class 22, winter 2012/2013. The gen-

eral tendency is that the higher the class number, the higher the academic credentials, 

the better the English level, the greater the familiarity with international culture, and 

the more likely the student is female, which peaks at class 22.  Consequently, stu-

dents among these groups are not in demographic uniformity.  International experi-

ence is thus. Classes 19 and 20 each, 6 of 12 students (50%) studied abroad; class 20, 

12 of 15 students (80%); and classes 21 and 22 each, 11 of 15 students (73%) spent 

time overseas. There is a slight tendency for females to overrepresent higher-level 

classes.  Gender distribution is thus. Classes 19 and 20 each, 6 of 12 students (50%) 

were female; class 20, 6 of 15 students (40%); class 21, 11 of 15 students (73%); 

and class 22, 9 of 15 students (60%) were female. In only one case of class 20 

(summer) were female participants in the minority. Age did not vary much across 

classes: 14.3 (SD=0.5), 14.3 (SD=0.5), 14.2 (SD=0.6), 14.2 (SD=0.6), 14.7 

(SD=0.7). 

                                                           
13

 Class numbers are program placeholders. Class 20 in winter 2011/2012 and class 20 in 

summer 2012 do not include the same students.   
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The school maintains its own program admission standards, which continu-

ally iterates and evolves each camp.  Class number selection criteria for classes 19 

and 20 early in the research study included two placement tests, a history test, and 

two interviews,among other factors. General classification does statistically correlate 

to these performance scores via SPSS. For example, class 19’s average placement 

test score #1, between 1.0 (low) and 4.0 (highest), was 2.9, test score #2 was 2.9, 

whereas class 20’s was respectively 3.4 and 3.3.  On the history test (out of a maxi-

mum of 10.0), class 19 scored 6.1 and class 20 scored 8.5.  On the two oral inter-

views (same scale as the placement test, 4.0), class 19 scored 3.6 and 3.4, and class 

20 scored 3.5 and 3.4, not higher but not lower.  The higher the class number, the 

higher the scores on the school’s internal general classification standards. It is a gen-

eral tradition in the school to mix the courses up a bit, diluting these measured val-

ues. The school did not provide scoring data following this iteration for class 20, 21, 

and 22, but it is reasonable to infer that similar patterns exist.  In addition, previous 

attendance at the camp warrants immediate upgrade to level-one from a lower level, 

which affected three participants in this study.  Incoming students who also declared 

experience in formal debate, and who participated in such tournaments, would stand 

to benefit in their class number assignment.  Because scores were issued in discrete, 

discontinuous numbers (e.g., 1, 2, 3, 4), statistical packages such as correlations and 

t-tests were not exacted. 
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Procedure 

I responsible for the collection and interpretation of all data over a span of one year. 

Students received the questionnaire of personal thinking (hereafter QPT) survey de-

veloped by Neuliep & McCroskey (1997), which is used to probe interethnic com-

munication apprehension, on the first day, the Draw-A-Scientist (DAST-C, but not 

the actual checklist); the history &philosophy of science (HPS) survey on the second 

day; a post-HPS survey, course survey and some oral interviews on the last days; 

and delayed post-DAST-C five weeks after the end of camp. Because of the students’ 

high English aptitude, all interactions were conducted in the English.   

On the first day following ice-breaking and self-introductions, students were 

prompted to participate in the QPT. The questionnaire consists of 38 hypothetical 

question items on a Likert scale (1=strongly disagree, 2 = agree, 3= neutral, 4 = 

agree, 5=strongly agree). I did not introduce the content of the course, the context in 

which it was placed, or other details that would prime the students to notions about 

the three cultural areas of study, “East”, “Middle East’, and “West”, and I did dis-

close any material that would influence or connect the substance of the course, their 

perceptions, to the survey.  They were strongly discouraged to cooperate with each 

other, or discuss or copy, but encouraged to thoroughly answer the two-page QPT in 

silent, undivided focus.  To ensure their open honesty on the surveys, they were in-

structed to not write their names on any page, and implored to them that the data 

would be confidential and would not bear on course marks.  The only identifier on 

the page was a seat number, which the student was asked to remember for all subse-
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quent surveys.  After glossing over some questions and technical, all immediately 

embarked on the survey.   One by one, students completed the QPT, turned over the 

surveys, silently looked about the room, or rested their foreheads.   

Next, drawings to elicit students’ conceptions about scientists of three dif-

ferent major world areas were explored using the DAST-C elaborated by Finson et. 

al (1995), initially developed in pictorial representation by Chambers (1983). The 

DAST-C was modified for three separate drawings, including the descriptions boxes.  

I administered the DAST-C on the second teaching day without any previous discus-

sion whatever about the course content or the reason behind the DAST-C request.  

As I felt that the two other drawings would be based on the first drawing (a reasona-

ble guess), and that choosing for them which box was first, I randomly selected the 

uppermost drawing box by picking the cultural region out of a hat.  The sequence 

they saw from top to bottom is Eastern, Western, Middle Eastern.  I asked the stu-

dents to “draw a scientist”, specifically to “draw what comes to your mind when you 

think of a scientist of this region.”  To not compel the students into deliberately draw 

stereotypic images, I took the time to explain that if the student thinks one regional 

scientist looks the same as any other region, then, she may simply note that in the 

box and forego having to draw a new depiction.  Also, if the student could not evoke 

any image, then she could leave the box blank, provided the reason why was noted 

in the fragment.  Hence, caution was taken to inform the student that one regional 

scientist and another may look alike, but it is up to the student to decide.  Students 

were also reminded not to write their names, not to copy from others, not to consort 
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Figure 4 Participant flow in the program over a span of one year.  Due to 

timetable demands, it was often difficult to coordinate meetings with the 

students to explain the delayed survey procedure.  Students were not 

pressed into the post-DAST-C as studies show that volunteers tend to be 

more cooperative than those compelled by participation. (Kelly, Whyte, 

& Small, 1994). 

with others, that 

artistry was not 

important, to in-

clude as much 

detail as possible, 

respect of confi-

dentiality, and 

that the DAST-C 

had no bearing on 

course marks. 

The participant 

flow is shown in 

Figure 4. 

 

Approximately 35 minutes following the final student completed 

theportrayal, I then handed out a form that prompted the student to write their de-

mographic information and explain details about the drawings. Again, I modified the 

DAST-C to accommodate three regions and circumstances unique to Korean stu-

dents such as study abroadtime.It can be argued that multiplying the drawing space 

by three reduced the available canvass on which students could draw.  But, because 

of finite time, the surface area was correspondingly reduced to allow students a 
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timely finish.  I also did not want to press students into a drawing contest. The stu-

dents were discouraged from altering drawings, encouraged to write as much as pos-

sible, and consulted on confusing questions.  I allocated a further 25 minutes for 

them to enter in demographic content and detailed explanations (demographic ques-

tions are shown in the appendix).  Boxes for writing were added because I felt that 

drawing or writing alone can fade clarity in interpretation (Rennie& Jarvis, 1995, p. 

20). Tracking numbers were collated and handed out to ensure drawing no. 1 corre-

sponded to drawing form no. 1.  When the class ended all forms were collected and 

stored in a stationary bin for analysis following camp.  Though students remained 

anonymous for the remainder of the study, I mapped the seating arrangement to en-

sure certainty in case a student forgot her number or conflated it with the number of 

another student. 

 The following day formal instruction began in the history of science due to 

scheduling demands.  Students were properly introduced to the philosophy of teach-

ing at the boarding school, the purpose, subject matter, and grading system of the 

course, and were given a tutorial about the history of the East, Middle East, and 

West areas of production of knowledge.  I also familiarized them to the basic com-

ponents of a presentation. There was no discussion of the philosophical, historical, 

or sociological aspects of science so as to not influence their blackening of surveys 

until well into the course.    
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Following another team-building exercise (marshmallow engineering chal-

lenge), in the next period I administered the history andphilosophy of science ques-

tionnaire developed by SeroglouandAduriz-Bravo (2007; questionnaire is shown in 

the appendix).HPS consists of 36 Likert scale item questions (part I,Likert 1-5; part 

II, Likert 1-4). 

On the pre and post HPS surveys, in the program there were two groups, an 

experimental group by which I personally taught history of science, and a control 

group that only studied classical antiquity or European medieval history instructed 

by another teacher.  Our classes never interacted, neither did we teachers, except for 

personal asides at the canteen. The same HPS survey was administered at the end to 

both the experimental and control groups to measure changes pre and post treatment.  

Students were given 25 minutes to complete the survey, and, on any ambiguous sec-

tions they could seek audience with me for clarification. 
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On the final day, as the program wound down and final assessments were 

submitted, I administered a faculty course questionnaire (FCQ) to glean from stu-

dents their impressions of the course.  The questionnaire consists of 27 questions, 

two of which are boxes designed for writing.  Scale items areLikert (1=none, 2=low, 

3=moderate, 4=high, 5=very high) with three modifications for a different presenta-

tion of a question; like the other surveys, anonymity was stressed, discussion was 

discouraged, and ample time was provided.  Example questions included their pref-

erence pre and post intervention of the cultures, subjects, the teaching, book materi-

Figure 5.Flow of participants on the history and philosophy of science ques-

tionnaire. 
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als, and course overall.  On one question I asked the students to explain how they 

would change their DAST-C depictions now that the course has run to completion.  

A final comment box was provided for last impressions of the course. 

Because of timetable clashes with other teachers, programs, and exhibitions, 

coordinating with the students became more difficult.  Only on the last day was 

there enough time to ask students for their addresses for a follow-up DAST-C.  In 

one case I could not meet with an entire class due time constraints.  During breaks, 

some volunteers were orally interviewed and recorded by microphone.  Anonymity 

was maintained.  In all, eight students were successfully interviewed at the end the 

programs. The purpose of interviewing a random portion of the students was to gain 

clarification between my interpretation of the students’ drawings/explanations and 

their actual ideas about studying three world areas in a history of science course. 

We did an interventionist follow up DAST because a major factor in attitude 

formation is classroom environment (Mason, Kahle, and Gardner, 1991).  Approxi-

mately six weeks following the winter camp, 50 out of 66 participants (three with-

drew early in the program) were contacted for a follow-up DAST drawing by Email, 

text messaging, or the blunt expedient of courier mail. Twenty-six or 52% of the 

responders acquiesced to the supplement, while the others were not further pressed 

since studies show that volunteers tend to be more cooperative than those compelled 

by participation (Kelly, Whyte, & Small, 1994).  A second DAST was mailed by 

courier to these 26 students and returned to me one to two months later. 
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Unlike on the first DAST, I did not proctor the students on the follow-up 

DAST.  Enclosed were instructions in both the English and Korean outlining same 

directions.  Students were reminded not to consult any electronic media, not to con-

sult with others, and to only spend up to 35 minutes on the drawing.  Time allotment 

functionally depended on an honor system, not on proctoring. I again emphasized 

that if the student feels that there is no difference between one regional scientist in 

appearance and another, she may indicate so. The attachment one again included a 

demographic form including explanation boxes to provide greater clarity of the 

drawings. In appreciation I mailed to each student a Seoul National University cof-

fee mug purchased at the college gift shop.  Pre-paid return postage was provided. 

The amount of time between the two drawings ranged between 5 and 9 weeks, de-

pending on the student response. 

As briefly mentioned above, the DAST-C was modified in part to consider 

the unique aspects of this study and its participants, and in part to accommodate de-

pictions of not just one but three scientist drawings.  

I discovered some of my own grammar mistakes such as dropping indefinite 

particles and misplacement of one question, which the students uncovered and I cor-

rected before the next iteration of the camp. 

As attempted by Chambers (1983), I also tried to label each drawing as ei-

ther positive overall or negative overall, but abandoned the effort when it proved to 
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be ill-defined. In this study I also did not desire to determine the age of the scientists 

drawn, as particular features made the attempt fraught with inaccuracies.  

Each drawing was analyzed and scored to indicate the extent to which cer-

tain categories were present, which were thus. Picture density (number of unique 

items drawn in the canvass), description length (number of words used to explain the 

scientist), scientist sex (female or male), era (whether the scientist was from the long 

past or contemporaneous, inferred both by analyzing the description and drawing), 

and fame (whether student had someone famous in mind).  The appearance of sever-

al indicators of the same kind did not influence the score. For example, a drawing 

that had two stations of test tubes counted as one item. Similarly, a drawing that had 

three apples falling counted as one item.  Each score was first summed for each class 

number and region, and then summed for just each region. Other indicators not fore-

casted were noted and their possible importance considered. These included unfore-

seen items and comments against one culture, indications of sorcery, and repetitions 

of words. 

Several weeks after the program, I began to analyze all surveys and inter-

view files according to geographic and temporal indicators, sex of the scientists, in-

ternational experience, overall images of drawings, cross section of attitudes to in-

ternational culture (QPT), and thinking about the history and philosophy of science. 

I also will calculate the mean-number of indicators among specified groups (e.g., 
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international and domestic, male and female). In addition, I will classify words as 

labels frequently written by students into a type of word space per region. 

Results 
 

Three students withdrew before the end of the program (one at the end of week two 

at camp no. 1, two at the end of week three at camp no. 2) and analyses focus on 

participants’ surveys include six students who did not entirely complete all sections.  

However, as the total sample size is small, no data has been excluded in the scrutiny 

of this study. 

Students 

When the chi-square statistic was calculated for demographic items such as the role 

student gender on international experience, females did not have any more interna-

tional experience than boys (χ
2
 = 3.905, df =1, p > .05), though males did study 

longer abroad than females.  International experience, however, did factor in course 

selection (χ
2
 = 14.192, df = 1, p< .001). Recall there was a general tendency for girls 

to over represent higher level classes (χ
2
 = 11.163, df = 4, p< .001), and so gender 

was one factor in class selection.  It is argued that females mature sooner, are less 

stubborn, and are thus better at coursework in this period of study.  Hence, females 

who studied abroad managed to more often see placement in advanced classes. 
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As the school continually iterates through different forms of selection, in 

this section I could onlycalculate data obtained only in winter 2011/2012.  Excel 

files of the incoming assessments of two classes were provided.  At the time of study 

the six assessments were G1 (placement essay 1), G2 (placement essay 2), G3 (in-

terview score 1), G4 (interview score 2), N1 (student’s school year presently attend-

ing), and N2 (history mini test). As it is unclear whether the lowest possible score 

bottoms out at zero and continuously rises forming a continuous distribution of stu-

dent marks into a bell curve is unclear as the school did not provide this detail.  It 

was found that G2, G3, and G4 correlate among each other, but not all to the same 

direction.  Students who did well on G2 tended to do negatively on G4. It appears to 

not be a good predictor.  Tests G3 and G4 positively correlated – when the G3 score 

was known, 23% of the G4 could be predicted. The chance of this happening at ran-

dom was 2 in 100.  This is not surprising as both G3 and G4 are interview trials, and 

possibly monitored by the same set of interviewers.  G1 did not correlate to any oth-

er assessment.   As the school enacts its own internal assessment criteria, other 

methods are also used in the final selection process such as age, gender, camp expe-

rience, with the effect of tempering the selection trail. 

I also asked the following three questions assuming that the scores allotted 

to students were continuous, with an element of emphasis on the second question.  

We must also keep in mind that the sample consists of only 24 students. 

1.  Does class number predict history test score?  
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2. Does class number predict the history of science final score?  

3. Does history test predict outcome in history of science?  

1. History test scores strongly correlated to class number.  When I knew the class 

number, I knew 49.9% of the history score, and the reverse.  SPSS displayed a 1 

in 1000 chance (p < .001) of this happening at random.   

 

2. There is no significant correlation between history of science final score and class 

number. In fact, the course had the effect of smearing initial student differences. I 

did not know there incoming scores until after the camp ended.  On the whole, clas-

ses 19 and 20 came into the program with a 25 point history difference, which was 

reduced down to 9 in the history of science course.    The two classes are distinct 

populations and, as further analysis was conducted on other sections with the other 

classes, class 19 did differ with the other classes.   

3. The history test does significantly correlate to the history of the science final re-

sults.  The history test the school writes is a good predictor of outcome.  When I 
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know the history of science final 

 

Figure 6.Statistical results as compartmentalized into demographic and measurement variables.  

Dashed boundary indicates an analysis of variance (ANOVA) statistics, whereas a solid 

boundary indicates a non-parametric chi-square statistic. Clearer breakdowns are shown in 

the appendix.   

score (which follows a different rubric), I know 20.3% of their history test score that 

happened fours week prior, and the reverse.  This does slightly surprise me as some 

students who performed well in history of science underperformed in the history 

test.  Nevertheless, the numbers show that students who did well on the history-

test did well in history of the sciences, with only a 4 in 100 chance this happened in 
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random. It is important to underscore that these statistical calculations occurred on a 

sample of just 24 students, without knowledge about whether the data are continu-

ous or discontinuous.  It is assumed that on the next iteration, the school altered the 

assessment prospectus. 

 

Questionnaire of Personal Thinking 

Data on the questionnaire of personal thinking indicate that students hold benign 

attitudes about foreign cultures. As depicted in Figure 9, the dark bar indicates the 

percentage of students who at least agree (Likert = 4, 5), the lighter bar the percent-

age of students who as least disagree (Likert = 1, 2) and the blank interior indicates 

neutrality. At least two-thirds of students agreed to the statements, “People in my 

culture could learn a lot from people in other cultures (#23),” “I’m very interested in 

the values and custom of other cultures (#33),” and “I respect the values and cus-

toms of other cultures (#36).” 

At least two-thirds of students disagreed with the statements thus. 

I am tense and nervous while interacting with people from different 

ethnic/racial groups. (#2) 

Engaging in a group discussion with people from different ethnic/racial 

groups makes me tense and nervous. (#4) 
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While participating in a conversation with a person from a different 

ethnic/racial group, I get nervous. (#6) 

Usually I am very nervous in a conversation with a person from a dif-

ferent ethnic/racial group. (#8) 

Communicating with people from different ethnic/racial groups makes 

me feel uncomfortable (#14) 

Most people would be happier if they didn’t live like people do in my 

culture. (#17) 

Other cultures should try to be more like my culture. (#20) 

I’m not interested in the values and customs of other cultures. (#21) 

Most people from other cultures just don’t know what’s good for them. 

(#24) 

My culture is backward compared to most other cultures. (#29) 

My culture is a poor role model for other cultures. (#30) 

My culture should try to be more like other cultures. (#32) 

Items on which appeared indecisive, that is where neutrality outnum-

bered agreement or disagreement or both, are thus. 

I face the prospect of interacting with people from different eth-

nic/racial groups with confidence. (#12) 
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Lifestyles in other cultures are just as valid/correct as those in my cul-

ture. (#19) 

It is not wise for other cultures to look up to my culture. (#22) 

Most people would be happier if they lived like people in my culture. 

(#27) 

People in other cultures could learn a lot from people in my culture. 

(#38) 

Hence students are generally open-minded, enthusiastic, confident, and patriotic.  

They are eager to experience the values and customs of other cultures. Though their 

nature is naturally shy, they appear comfortable to interact with other ethnicities. 

They also do not agree to the statement that other cultures should necessarily emu-

late Koreans. Their answers indicate they are not tense or nervous with whom to 

interact, in which to engage, or in which to communicate with diverse cultures.  

They also adhere to the idea that Koreans are not backward, poor role models, and 

should not try to be like other cultures.   
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Figure 7.Distribution of answers on the questionnaire of personal thinking. Blue fragments 

indicate an agreement (a choice of 4 and 5), yellow fragments indicate disagreement (a 

choice of 1 and 2), and the intervening white space indicates neutrality (choice of 3), all on a 

scale between 1 (no) and 5 (yes).  Yellow arrows signify strong disagreement, blue strong 

agreement, and the few white indicate indecision. Specific questions are shown in the appen-

dix. 

It was my original intention to link students’ choices on the QPT and their 

DAST-C drawings using non-parametric chi-square statistics.  However, because the 

data set is rather small (n=69) coupled with the student’s tendency to cluster around 

other student choices, minimum bin counts were repeatedly violated.  The method of 

re-binning (explained further below in the history and philosophy of science section) 

does not bear fruit in this portion of the analysis. Had the data set been on the order 
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of several hundred, there could be a better change to find a link between stereotypi-

cal drawings of world areas and choices on certain questions, as I originally set out 

to do.   

Draw-A-Scientist Test Checklist (DAST-C) 

When a chi-square statistic was calculated, a statistically significant difference was 

found between class number and the “era”
14

 of the drawing (χ
2
=14.76, df=4, 

p< .001), on whether the drawing was about someone famous (χ
2
=10.815, df=4, 

p< .001), and on the gender of the DAST-C drawing (χ
2
=3.106, df=4, p< .04). Anal-

ysis of variance found that there was a statistically significant difference between 

class number and “picture density”
15

 (F=4.764, p = .001), within groups marked dif-

ferences between classes 19 and 20 (winter), 19 and 22. Another calculation reveals 

a difference between class number and description length (F=8.281, p< .001), within 

groups classes 19 and 20 (winter) (p =.004), 19 and 21 (p< .001), 19 and 22 

(p< .001), 20 and 21 (p< .001), and 20 and 22 (p = .032). An interesting question to 

ask is what conditions cause different classes to write in different lengths? In the 

vast majority of cases, the outlying class causing the statistical differences is class 

19, which was a unique class in the program.  They were a lower level course inte-

grated into the level one program in order to allow an even number of classes in the 

                                                           
14

 Originally divided into three categories, ancient, traditional, and contemporary, due to a 

chi-square statistic violation, the ancient category was omitted, retaining two. 
15

 Picture density refers to the number of unique items inserted drawn in the depictions.  Re-

current images on a single canvass are not double counted. For example, two scientists wear-

ing glasses would count as one pair of glasses.  Two or more books would count as a single 

book. 
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research environment.  In the beginning of the camp, they acted differently com-

pared to all other level one classes in terms of maturity, mannerisms, and intellect.  

A chi-square statistic is calculated to determine differences among meas-

urement variables and a statistically significant difference is found between the gen-

der of the student and the gender of the drawn scientist (χ
2
=18.688, df =1, p < .04); 

the era (ancient, contemporary) of the scientist depends and the world area (Eastern, 

Middle Eastern, Western; χ
2
=53.086, df=2, p < .001); and whether the scientist is 

famous and the world area (χ
2
=32.328, df=2, p < .001).  Analysis of variance found 

that there were statistically significant differences between picture density and the 

era (F=9.143, p = .003), the mean for ancient depictions was 3.61 (SD=1.73) items 

per drawing, and for contemporary depictions the mean was 4.58 (SD=2.46) items 

per drawing. Picture density also depended on the region (F=11.536, p < .001).  The 

Tukey test reveals statistical differences at p < .001 between East and Middle East, 

mean of 4.55 (SD=2.46) items per drawing; West and Middle East, mean 2.91 

(SD=2.04) items per drawing. The number of items drawn also depended on the 

fame of the scientist (F=5.431, p =.021).  When the scientist is not famous, they 

draw 3.71 (SD=2.31) items per drawing; when famous, 4.53 (SD=2.24) or 22% 

more. The description lengths are functionally dependent on region (F=5.741, p 

=.004). The subsets calculated by the Tukey test reveal a significant difference at p 

< .05 between the East and Middle East, and the West and Middle East. When writ-

ing about an Eastern figure, students on average wrote 24.33 (SD=12.71) words, 

23.13 (SD=11.70) words about a Western figure, and 17.77 (SD=11.92) words about 
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a Middle Eastern figure. A Middle Eastern box contains 28% fewer words than ei-

ther the Western and Middle Eastern boxes. 

Students also significantly wrote more when they someone famous in mind 

(F=6.553, p = .011).  When the scientist was nameless, the description box would 

accumulate 20.35 (SD=12.75) words; when famous, 25.15 (SD=10.84) words or 24% 

more. 

A chi-square statistic revealed that the student’s international experience did 

not impact the era of the drawn scientist (χ
2
=4.492, df=1, p > .05), whether the sci-

entist was famous (χ
2
=7.238, df=1, p > .05), or the gender of the scientist (χ

2
=0.034, 

df =1, p > .05).  Neither did the era of the scientist depend on the student’s gender 

(χ
2
=1.24, df=1, p > .05) nor on the scientist’s fame (χ

2
=1.24, df=1, p > .05). The 

fame of the scientist did not depend on the gender of the scientist in the drawing 

(χ
2
=4.999, df=1, p > .05). Analysis of variance found that there was no statistically 

significant difference between international experience of the student and picture 

density (F=2.622, p =.107) or description length (F=1.122, p =.291).  The student’s 

gender had no impact on picture density (F=0.318, p =.573) or description length 

(F=0.091, p =.764). Further, there was no statistical difference between gender of 

the drawing and picture density (F=0.106, p =.746), or description length (F=1.189, 

p =.227).  Finally, description length did not functionally depend on era (F=0.048, p 

=.827), a bit unusual as it was determined above that picture density did depend on 

era.  
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 Notability of natural philosopher 

Acelebrated thinker is listed 69 times out of a total of 207 drawings (the product of 3 

drawings per student and 69 students) or 33%: 28 times to the East (40%), 40 times 

to the West (58%), and once to the Middle East (1%).  Names were not limited to 

scientists but also included inventors/engineers, physicians, and a small number of 

personalitieswho do notfit into any category. Drawings of Eastern scientists included 

7 distinct names to the West’s 17 and Middle East’s 1.   

 The most frequently referenced Eastern scientist is Jang Young-shil, 18 

times (64%), a 

highly talent-

ed fifteenth 

century Kore-

an inventor 

posted to the 

court of King 

Sejong the 

Great. Jang 

(death un-

known) ad-

vanced Joseon Dynasty science in the areas of agriculture, astronomy, and mechan-

ics.  Other names include Heo Jun (three times), Jeong Yak-yong (three times), and 

Figure 8 The most commonly depicted Eastern scientist is Jang Young-

shil, a 15
th

 century Joseon dynasty inventor/craftsmen stationed at the 

royal court of King Sejong the Great.   
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one each of Tsai Lun, Machuison, King Sejong, and Noguchi Hideyo. Heo Jun (d. 

1615) was a sixteenth century acupuncturist and medical theorist,Jeong Yak-yong 

was a noted philosopher, naturalist, social critic, Shilhak proponent, and perhaps 

“Korea’s John Locke.” Tsai Lun(d. 121) is credited with the invention of modern 

paper in the year 105. King Sejong the Great (d. 1450) ruled the Joseon Dynasty in 

the fifteenth century, supported science at his court, and commissioned the devel-

opment of Korea’s alphabet. Noguchi Hideyo (d. 1928) was a bacteriologist respon-

sible for discovering the agent responsible for syphilis. I do not know Machuison 

apart from the drawer saying he was from China’s long past. Four of seven names 

are Korean, two are Chinese (Tsai Lun and Machuison), and one is Japanese (Nogu-

chi Hideyo).  Just two of these luminaries lived in the nineteenth century, Jeong 

Yak-yong and Noguchi Hideyo, and only Noguchi lived in the twentieth century.  In 

all, less than half of the 

listed natural philoso-

phers practiced science. 

 Western scien-

tists mentioned in this 

cohort are abundant in 

time, nationality, and 

distribution; and more 

focused in natural phi-
Figure 9 Bin count of frequencies of Western scientists shows a 

greater diversity in time, geography, and profession.  Korean 

students usually think about Newton, Edison, and Einstein, 

when they think about science, conflating it with engineering. 
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losophy. The three most common thinkers are Isaac Newton, eight times (20%), 

Thomas Edison, six times, and Albert Einstein, five times.  Other names include 

Galileo Galilei (four times), Marie Curie (three times and the only listed woman), 

Benjamin Franklin and the Wright Brothers (each twice) and a long list of single 

mentions by time—Hippocrates of Cos, Archimedes of Syracuse, Pliny the Elder, 

Nicolaus Copernicus, Robert Boyle, Edward Jenner, Louis Pasteur, Alexander Flem-

ing, Albert Schweizer, and Stephen Hawking. The names are multinational and span 

from 470 BC (Hippocrates) to the present (Hawking). Approximately 58% of the 

names are attributed to science, 21% to invention/engineering, 15% to medicine, and 

5% to an uncategorized area. 

 There is a definite deficiency in the frequency of names mentioned in the 

drawings.  Two students listed two bogus entries, Osama Bin Laden and an un-

known storybook character.  The only credible name listed was Al-Khwarizmi; the 

student did not explicitly mention the name but he did accurately described his work 

and Baghdad, where he worked, for me to bin down the name. Polymath Al-

Khwarizmi (c. 870 – c. 850) is largely attributed with developing algebra, the algo-

rithm (a corruption of his surname), and revised some of Ptolemy’s work in astron-

omy. 

 On the whole, students mentioned a higher frequency of Western scientists, 

a greater diversity of names, nationalities, and life dates, and more in the area of 
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natural philosophy.Awareness of natural philosophy in the World of Islam was lim-

ited to just one name, a 

mathematician. 

 

Scientist Era 

A main interest is in examin-

ing the time distribution of 

drawings between “antiquity” 

on one end, and modernity 

on another.  Results indicate that students strongly discriminate culture and time, 

favoring one region over another to contemporary productions of scientific 

knowledge.  The original analysis included a scale of 0.0 to 1.0 bisected by an in-

termediate point labeled “traditional.”  Drawings that included antiquated technolo-

gy such as fire, potions, cloaks, animals as motive power and similar items in com-

bination were labeled as “ancient”.  Depictions of test tubes, laboratories, denim, 

microscopes, rockets and similar items received the marking of “modern”.  Initially, 

in between was an intermediate section in which traditional dress and modern 

equipment in a single scene was neither antiquated nor necessarily modern, but tra-

ditional.  For example in many parts of the world science is conducted in traditional 

costume, and traditional items are around as keepsake items.  However, splitting of 

Figure  10. Not a single natural philosopher is known in the 

case of the Middle East.  Al-Khwarizmi, the father of al-

gebra, is mentioned once. 
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207 drawings into three classes violated chi-square testing guidelines that demand 

80% of bins to have a count of at least five (Vogt, 2006; Cohen, Manion & Morrison, 

2007).  In a 3 x 3 matrix of regional rows (Eastern, Middle Eastern, Western) by 

time columns (ancient, traditional, modern) I would need at least seven bins to have 

a count of at least five.  In my study only six bins met this condition.  The matrix 

was reorganized into a 3 x 2 matrix, omitting the “traditional” column. This is a loss 

of evidence, however, upon closer inspection, only 16 of 207 drawings or 7% were 

identified as traditional—2 of the Eastern, 11 of the Middle Eastern, and 3 of the 

Western. Following a final review, one of Eastern was placed in ancient, the other in 

modern; five of Middle Eastern were placed in ancient, two in modern, and four in 

unknown; and one of Western was placed in ancient and two in unknown. 

 Only drawings about the Middle Eastern drawing were left blank.  In all, 10 

of 69 drawings of the Middle Eastern scientist (14%) were omitted.  Each student 

responsible claimed that this scientist did not look like a scientist of the other two 

areas, but, because the appearance is inexplicable, no conception was put to a sketch. 

Seventy-nine drawings (38%) were of the ancient variety, 112 (54%) were 

of the modern, 6 (3%) were unknown, and 10 (5%) were left blank. As shown in the 

figure, the bulk of drawings of the Western scientist were modern, as were less than 

half each of Eastern and Middle Eastern drawings. Less than 6% of drawings of the 

Western were of the ancient kind, whereas half of drawings of the Middle Eastern 

scientist were ancient, as were three in every five depictions of the Eastern scientist. 
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 Plotted on a one-dimensional scale between 0.0 (ancient) and 1.0 (modern) 

as shown in Figure 10, it appears students conceive the Western scientist as modern 

yet conceive the Eastern and Middle Eastern scientist as someone archetypal of his-

toric tradition. .  In other words, not continuously evolving or marshaling through 

rapid change. 

 

Scientists 

Portions of the 

DAST-C rubric 

underwent revi-

sion to consider 

aspects unique to 

this study.  The tal-

ly marks were expanded to accommodate three separate drawings.  “Personal char-

acteristics” was enlarged to include cultural costume, and hat/head covering. “Sym-

bols of knowledge” also included the bookcase, scroll, brush, and quill, among oth-

ers.  “Signs of technology” was expanded to include the needle, astrolabe, sundial, 

printing, prism, and rain gauge, to name a few.  Whether the scientist was indoors in 

a laboratory or outdoors on a field site or other setting, and its consequential details, 

also became a target of inquiry. This mention is merely a cursory account of the 

items the students put into drawings.   

Figure 11. Plotted on a one-dimensional line where 0.0 indicates “an-

cient” and 1.0 indicates “modernity”, drawings were coded 0 or 1. Very 

few depictions of the Western scientist were ancient. 
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A total of 72 students submitted 3 depictions each or 216
16

 drawings (including the 

three students who would later withdraw from the program). For sake of continuity 

in this study I report only on the 69 students.Of the 207 drawings, 200 indicated 

gender.  

With sporadic exceptions, the students depicted the scientist as males 169/207 

(81.6%
17

; hereafter I omit the denominator), indoors 78 (37.7%), outdoors 26 

(12.5%), or setting unknown 103 (49.8%). They also are researching in cultural 

dress 58 (28.0%), in hat/head covering 57 (27.5%), and exhibit facial hair 61 

(29.4%). They also wear a laboratory coat 40 (19.3%) and glasses 43 (20.8%). Sci-

entists are viewed working with test tubes 37 (17.9%), flasks 40 (19.3%), and con-

sulting books 39 (18.8%). It appears computers to be a rare pastime, with negligible 

drawn examples.  

The Eastern scientist was 29/69 (42.0%) of the time indoors, Western scien-

tist 32/69 (46.4%), and Middle Eastern scientist 17/69 (24.6%). The Middle Eastern 

scientist was outdoors 13/69 times (18.8%), whereas the Eastern and Western scien-

tists were respectively 7/69 (10.1%) and 6/69 (8.7%). Intervening percentage were 

unknown/ambiguous locations.  Traditional clothing was mostly found on Eastern 

and Middle Eastern scientists, respectively 28 (40.6%) and 25 (36.2%), whereas for 

the Western, traditional garment was viewed 5 (8.5%). Eastern and Middle Eastern 

                                                           
16

 This total includes the 10 blanks of the Middle Eastern scientist. 
17

Females, 31 (15.0%); missing, 7 (3.4%). 
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scientists wore hat/head coverings 28 each (40.6%), but the Western scientist once 

(1.4%). 

 In some criteria the world areas undergo a divergence.  The Middle Eastern 

scientist appears more often outdoors, wears a laboratory coat and glasses less often, 

and uses fewer test tubes and flasks.  The Western scientist, on the other hand, ap-

pears in cultural dress less and in hat/head coverings less often, is inside more often, 

more often wears a laboratory coat, and more often uses flasks.  

Of the 200 drawings, 110 drawings were by female students and 27 had fe-

male scientists (25%).  Ninety drawings were done by male students, and 3 (3%) 

depicted female scientists. In words, 75% of female students drew men, as did 94% 

of male students.  
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Table 1 
  

Frequency of male and female students who drew scientists by gender  

Item Male student 

Female stu-

dent 

Total 

  

Male scien-

tist 
87 82 169 

  

Female scien-

tist 

3 28 31 

  

Total 90 110 200   

 

Table 2 

 

Number of drawings of male and female scientist by international abroad experi-

ence 

Item No abroad exp. Abroad exp. Total  

Male scientist 58 111 169  

Female scientist 10 21 31  

Total 68 132 200  

 

One hundred thirty-two students who had international experience drew 21 female 

scientists (15%), whereas 68 students whose education was completely domestic 
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drew 10 female scientists (16%). International experience did not incline students to 

draw more female scientists. 

Qualities of the DAST-C drawings 

 

In some cases items assume a dis-

tinctive meaning. Here, I describe 

not the frequency of unique items 

drawn, but items drawn multiple 

times in one region but absent in 

the other two. Drawings of East-

ern scientists include items such 

as the water clock, compass, sun-

dial, gunpowder, needles and ac-

upuncture, rain gauge, and printing.  Drawings of the Western scientist, on the other 

hand, include the prism, apple, rainbow, kite, light bulb, hot air balloon, falling ob-

jects, nuclear symbol, Vitruvian man, catapult, and plane.  The Middle Eastern sci-

entists, too includes items unlike the previous two world areas such as the astronom-

ical star chart, algebra/arithmetic, barrels of explosives, poison, sword, camel, 

mummy, and the desert. Eastern items are striated on crafts works of the 15
th
 century, 

Western items tend to be associated with the Scientific and Industrial Revolution, 

and Middle Eastern drawings are between mathematical competence and insidious 

sorcery. 

Figure 12 Terms commonly used in descriptions of 

world area scientists.  Laboratory coat, eyeglasses, 

test tubes, and microscopes were commonly used 

with East and West.  Costume and head dress 

were commonly used with East and Middle East. 
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There were recurrent con-

cepts shared between two or more 

world areas.  For instance, the East 

and West shared eyeglasses, labora-

tory coat, test tubes, and microscope. 

The East and Middle East shared cos-

tume and hat/head dress. The West 

and Middle East shared telescope, re-

ligious symbol, and algebra.    

 Next I constructed a word 

space of words frequently associated with one world area but not any other.  For the 

East, the following concepts invoked by frequency are thus.  Sundial, rain gauge, 

needles/acupuncture, compass, water clock, and gunpowder. 

The Western drawings uniquely showed; falling object, light bulb, apple, 

nuclear symbol, prism, Vitruvian man, rainbow, kite, and plane. 

The most common items associated with Middle Eastern drawings missing 

in the other areas are to be understood as: desert, animals, explosives/poison, potions, 

gun, and knife.  

Composite of a scientist by world area 

Figure 13. Words commonly used by students 

to describe the Western scientist.  Terms such 

as religious symbol, telescope, and algebra 

were commonly shared between West and 

Middle East. Laboratory coat, microscopes, 

test tubes, and eyeglasses were commonly 

shared between East and West. 
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Mead & Metraux, researching student perceptions about scientists composed, recur-

rently used phrased grouped in relation to 

themes to build a fused image of a scien-

tist. As the essays included thousands of 

responders, various analytic devices were 

utilized to offer a coherent, consensus, 

view of the scientist.  In a similar vein to 

Beardslee & Dowd, 1961; Rodriguez, 

1975), I sifted through all 72 drawings in 

order to find recurring words, phrases, but 

also stand-out statements unique among 

the world areas.  This technique is highly subjective and art rather than science. 

However, I claim that this technique is useful to show a first-order approximation 

the way the scientists appear in the description boxes provided on the second page of 

the DAST-C.  What follows are words and phrases by the students.  However, as the 

analyst, I filled in the gaps in order to produce seamless sentences.  The composite is 

in a variety of combinations and does not reflect the actual order in the essays. 

Composite image of the Eastern scientist 

This scientist is a male.  He mostly works during the Joseon Dynas-

ty from the 1400s to the 1800s, and occasionally in modernity, 

mostly Korean, rarely Chinese. He wears a hanbok and is dexterous; 

Figure 14 Words commonly associated with 

the Middle Eastern scientist. Terms such as 

costume and head dress were shared be-

tween East and Middle East.  Terms such 

as algebra, religious symbol, and telescope 

were shared between West and Middle 

East. There is a marked  incidence of vio-

lence associated with Middle Eastern de-

pictions. 
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he is a craftsman.  He works with sundials, rain gauges, compasses, 

water clocks, needles, brushes, scrolls and books.  He has 

knowledge of gun powder, medicine, acupuncture, and printing. His 

face is stoic yet dignified. He keeps his arms in the folds of his 

sleeves, dons a goatee, and a scholarly hat. Sometimes a smile 

wears on his expression, but mostly to illustrate his achievements, 

for he is consumed in his work. He is proud about his work in health, 

yet he is unsure of his impact. He works indoors, likely at a royal 

court, and is in a social stratum
18

. He is noble yet has also climbed 

the social ladder. He is not quite famous, but, if he was, he would be 

Jang Young-sil.  Occasionally the Eastern scientist is modern, 

working with modern trimmings such as microscopes, bacteria, 

chemicals, goggles, in a white coat. He (and ever rarely she) might 

be aware of information technology and the Galaxy™ phone.  When 

his work is mischievous, it is either the work of or directed by the 

Japanese or North Koreans.  

Composite image of the Western scientist 

The scientist is male. He is contemporary, from the 1600s to today. 

He is European-American. His wardrobe is diverse, but sometimes 

wears a laboratory coat.  He is drawn as a chemist but realized as 

                                                           
18

In Joseon Korean society, depiction in technology was not typical of status, as opposed to 

the classics, literature, and poetry, as evidenced in the civil service examinations. In DAST, 

however, it appears somestudents conflated technological activity and higher social standing. 
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an inventor.  He is modern, industrious, and intensely research ori-

ented.  His sphere of influence commands the world.  On his desk 

are test tubes, microscopes, prisms, light bulbs, and an apple; a tel-

escope sits nearby. His domains are in electricity, atoms, life and 

mechanical sciences, the small and the large. He is aware of a ball-

drop experiment, rockets, and a helix shape.  He works to uncover 

important facts and unbelievable processes.  He occasionally smiles 

through his goggles and slight facial hair. He conducts his work at 

the risk of severe injury and even death, but this is required of him 

commensurate with his edgy, high impact work.  His responsibility 

demands expensive, available equipment. He works much of the 

time indoors, likely at an institute. He is famous—he is Edison, Ein-

stein, and Newton, and sometimes Franklin, Boyle, Galileo, Flem-

ing, Jenner, Pasteur, or the Wright Brothers.   

Composite image of the Middle Eastern scientist 

The scientist is male. His era is not contemporary. He rarely wears 

a laboratory coat and mostly dresses in traditional costume, covers 

his head, and touts facial hair. When his work is legitimate, it is in 

alchemy, botany, and human health. He is a stargazer, educated in 

the astronomical charts, and possesses a telescope.  On his desk are 

many books, minerals and plants, and a sundial. His research is im-

portant yet questionable; his character is dubious. For example, he 
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has done seminal work on integers, algebra, glass, optics, and alco-

hol, but is given to demands by state-run bandits—he may be asked 

to secretly conduct nuclear research.  He is a mystic, a sorcerer, 

and a spellbinder. He is aware of the danger associated with his 

circumstances: weapons and occasional explosions. He works out-

doors as often as indoors. Outside the desert is scorching hot and 

he travels by camel. It is a developing world.  His research effort is 

often directed, yet often he stands in idle next to his apparatuses, as 

though in preparation to shift the laboratory.  He is a nameless, un-

known, entity. Occasionally she is a female, liaising near equipment, 

but at the risk of suppression by men. 

Post DAST changes 

I report on changes of students’ conceptions of scientists of three world areas fol-

lowing a month-long intervention via a history of science course before 1600.  Fol-

lowing pedagogical treatment, the gap between two extremes decreased from .52 

(Middle Eastern, .38; Western, .94) to .19 (Eastern, .23; Western, .52), where .0 rep-

resented antiquity on the one hand, and 1.0 modernity on the other.  Students elicited 

more classical and medieval European scholars following the course. 

All three areas recorded a gain and diversification of names.  Twenty-six 

students produced 38 names.  In this study the expectation was to have one name per 

drawing, or 78 names (product of 3 names per page and 26 pages).  Note the first 
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sample consisted of 69 students, whereas the post sample consisted of 26 students.  

As for the East, 16 names were mentioned, Jang Young shil still accounting for 9 

(56%) of the names. Unique scientists added were Zhang Heng, Hong Dae-yong, 

Zhuge Liang (inventor of the Kongming Lantern), Lee Cheon, and Queen Seondeok 

(benefactor of Chomsongdae observatory in Gyeongju). As many unique names in a 

smaller sample were added to the list as in the larger pre-treatment sample. 

Students mentioned famous Western natural philosophers 17 times.  How-

ever, among the three world areas, there were fewer new names to invoke.  Newest 

additions include Aristotle, Hypatia, and Ptolemy.  The most commonly mentioned 

thinker continued to be Isaac Newton, 5 times (29%). 

The Middle East experienced the greatest gain in the course.  The students 

mentioned a famous Middle Eastern natural philosopher 13 times (expectation was 

26). The list include six unique scientists: Al-Biruni, Al-Kazini, Al-Qasim al-

Zahwawi (Albucasis), Ibn al-Haytham (Alhazen), Ibn al-Nafis, and IbnZakariya al-

Razi. The most commonly mentioned thinkers were Al-Khwarizmi (4, 30%) and Ibn 

al-Haytham. 

Interestingly, the changes are restricted mostly to the boxed descriptions.  

They students continued to draw similar drawings as at the beginning of the program.  

In many cases the style of drawing could easily be matched before and after the pro-

gram, underscoring a lack of visual change.  The explanations on the following pag-

es, however, qualitatively changed.  Several points are on order. 
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In the Eastern case, not much change was expected because students came 

into the class already familiar with Asian science from the Korean perspective, 

which is not easy to shake.  However, some changed are noteworthy.  There were 

eliminations within the small post sample of derogatory comments about non-

Korean culture and acknowledgment of Chinese contributions.  The responses ap-

pear to be written in a more integrative manner about the flow of knowledge and 

technology in East Asia and that they were not developed in isolation of each other. 

In the case of the Western scientist, there was a slight decrease of mention of labora-

tory clothing for casual comfort, more mention of classical and medieval science 

and their corresponding events in context (geocentrism and heliocentrism, Archime-

des, buoyance, and the screw, distillation and its development by Muslims meas-

urement of earth’s circumference), and more mention of women. The most signifi-

cant changes occurred within the Middle Eastern drawings.  There, mention of wiz-

ardry, sorcery, spellbinding, potions, and mysticism were eliminated within the 

small post sample.  Even more, violence, explosions, and dubious research is not 

mentioned.  There is a noticeable decrease in comments aimed at pigeonholing Mus-

lim natural philosophers as pawns in local power politics.  Contributions to the 

world are mentioned such as the modern development of hospitals, distillations, the-

ory of human vision, and surgery.  Thirteen names of scientists (six distinct) are 

mentioned in a post sample of 26 (50%) where before there was just one in 69 (1%). 

But, most importantly, that the Middle East is stereotyped was acknowledged in 

print. 
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There is less explicit mention of invention and more natural philosophy (e.g, 

light and vision, measuring earth, blood circulation, alchemy, astronomy, and bal-

ance beams).   

Post-class Composite image of the Eastern Scientist 

Scientist is male.  He is mostly Korean, occasionally Chinese.  He is 

intelligent, not terribly handsome (on the rare occasion she is fe-

male, she is pretty). His era predates the 1800s. He conducts his 

scholarship in traditional costume, hat, and touts sagacious facial 

hair. He is a natural philosopher yet often a craftsman. He works 

with liquids, compasses, sundials, rain gauges, water clocks, astro-

labes, needles and plants.  He claims the local alphabet is scientific 

and has set foot near a royal observatory.  He has conducted work 

on gunpowder, acupuncture, and is aware of printing technology, 

calendrical science, the Chinese seismograph, Chinese military de-

velopment, and the “Kongming” lantern.  He works mostly indoors 

usually at court, though at times his location is unknown. Social 

forces preceding the 18th century frustrated his autonomy, and his 

work suffers from a mind fettered by political or human obstructions. 

He is typically Jang-youngsil and rarely Zhang Heng, Hongdae 

Yong, or King Sejong. [Age uncertain]. 
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Post-class Composite Image of the Western Scientist 

He is a male. He, of Anglo-American or continental European ex-

tract, rarely wears a laboratory coat; his dress varies anywhere 

from the toga to contemporary slacks and shirt. Nevertheless he 

prefers comfortable clothing. It is high time he shaves his sideburns.  

He exists in the present more often than in the far past. He works 

with test tubes, beakers, a microscope, telescope, and prisms. He re-

searches not only about light, buoyancy, distillation, and the lever, 

but also about falling apples (gravity) and the electron. His reads 

well in astronomy, biology, and medicine.  He is industrious, influ-

ential—perhaps worldly—and respected. He is tireless, fully devot-

ed to study, of an inventive heritage harkened back to the Greeks, 

and free of mind to go about his studies. He has measured the cir-

cumference of the earth using a stick, and has developed calendars.  

He is aware of the debate between geo- and helio-centrism, of bal-

ance-beams and of the mechanical screw.  His technology is ad-

vanced and includes the latest weaponry.  His laboratory is as often 

outdoors and indoors. He is mostly Isaac Newton, and sometimes 

Aristotle, Archimedes, Ptolemy, Nicolaus Copernicus, Galileo 

Galilei, Robert Boyle, Louis Pasteur, Thomas Edison, and J.J. 

Thomson. When she is uncommonly a woman she professes like 

Hypatia and Marie Curie. [Age uncertain] 
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Post-class Composite Image of the Middle Eastern Scientist 

He is a male. His era is nearly antiquated and conducts his re-

search often in traditional costume, sometimes in contemporary 

Western dress. He touts facial hair and head covering.  His ethnicity 

is unknown but he is Arabic-speaking and Muslim. He is a mathe-

matician, alchemist, and astronomer. He has made important con-

tributions to world science.  He has invented some amazing tech-

nologies or developed intrepid ideas in distillation, surgery, and 

hospice care.  He gave us the [Hindu] number zero, developed al-

gebra, the hospital, and measured the size of the earth. His equip-

ment includes finely drawn star charts, telescope, liquids, the mass-

balance, flasks, and mirrors. Contrary to negating stereotypes, his 

heritage transferred
19

 astronomy, chemistry, medicine, and surgery 

to the West. He has developed our modern understanding of how 

light enters the human eye. He works as often indoors as in un-

known places, but rarely outdoors. He thinks about numbers and 

time.  Religious dogma and harsh environmental conditions has 

hindered his ability to study science. Mixing chemicals is on the 

forefront of his technical occupation. He is al-Khwarizmi, Alhazen, 

or al-Biruni, yet sometimes IbnZakariya al Razi, Albucasis, al-

Khazini, and ibn al-Nafis. [age uncertain?]  

                                                           
19

Unclear whether the student meant to write “transmitted”. 
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Student comments 

Students were provided on question 25 a chance to revise their drawings but in de-

scriptive form if they felt the course had changed their conception of a natural phi-

losopher in one or more region.  Transcripts are provided in the appendix of this 

study. The option was available to skip the question.  Of 67 respondents 33 (49%) 

said they would modify at least one drawing.  Reading the comments, of the 33 re-

spondents who would change, there were 27 (42%) modifications to the Middle 

Eastern scientist and 18 (29%) each to the Eastern and Western scientist. The total 

does not add because some students changed more than one drawing.  That signifi-

cant calls for change on the Middle Eastern fragment were made is hardly surprising.   

Some changes are trivial about scientific items or dress style {perhaps I will 

just put the quotes here, but, explain it in the discussion? Also if the quote is longer 

than x lines, put in separate form}.  Other changes appear incorrect or counter to the 

actual teaching of the course.  The students may be referring to their own presenta-

tions, or the presentations of their peers.  Knowledge was not always constructed as 

intended.  For example, a comment by a student is, “<Middle Eastern> I respect 

their science. They were not just Islamic people. They were the true people who de-

veloped world science, not Western. They were the greatest scientist. From now, 

Western is making world science developed, but the fundamental base is Middle 

Eastern’s. <Western> I cannot deny that Western is leading the world science, but 

it’s not their own. The real scientists in Western are ancient Greece and Rome phi-

losophers.”  It was not my intention to oblige the student to the belief that any one 



 97   
 

world area was the best. Also, the World of Islam had inherited and greatly expand-

ed Greek science, not invented it, as the students seems to claim.  The claim is then 

that Western science is not [European], but that its source is Greece and Rome.   

Student no. 9 in class 19 writes, "Biggest change for Middle Eastern—{draws opti-

cal graphics, a man who had developed numbers, flasks, test tubes, and an alchemi-

cal apparatus to distill liguids}".  The information was not accurately constructed 

because the presenter (presumably this student) had researched the Hindu origins of 

“Arabic” numerals in the paper.   

Another, student 5 in class 20 (winter) declares, "I want to modify my draw-

ing because now I realize that to science place, time does not matter".  The course 

was meant to show the sensitive important of time and place.   

On the other hand, a sizable minority of students rewrote their description of 

the Middle Eastern scientist that will strike the reader as a kind of break through 

moment for the respondent.  For example, the above class 21 student wrote that she 

or he was biased about the area, because they had not contributed anything but that 

in truth it was responsible for the production of knowledge in optics, alchemy, 

chemistry, and other scientific principles.  Similarly, a class 20 students wrote, “had 

some bias, but now I can understand other countries culture and science. Because of 

this course I thought Middle Eastern science is not good.  But now I know several 

Middle Eastern scientists and science.  It made me, more variety. This class is cool. 
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Thanks for everything in this class.”  One can see the pattern, as in class 20 (summer) 

no 1,  

“I want to change my drawing of Middle Eastern scientist to one more elegant like 

the Eastern and Western scientists. After looking into how much Arabic scientists 

did for the world.  I feel bad for putting 2 guy in 2 t-shirt and turban looking rather 

lowly. Middle Eastern scientists are just as good as the others.” 

“After taking the course, I learned that Muslims are the ones who developed many 

surgical instruments, so, I should modify my drawing of Middle Eastern scientist 

who was holding a ruler adding flask and fench(?).” – Class 22, student no. 11 

“Middle Eastern – There were some scholars who developed algebra and also lots of 

other things.  Especially al-Kindi, he worked  at House of Wisdom in Baghdad. And 

he could keep working on his work with other scholars in there.” – Class 22, student 

no. 8 

“Middle Eastern—There are a lot of science that we don’t know well (not popular).” 

– Class 20, student no. 2 

“<Middle Eastern> I respect their science. They were not just Islamic people. They 

were the true people who developed world science, not Western.” – Class 21, stu-

dent no. 1 

At this time it is unclear whether the 50% of students who elected not to modify 

their drawings did not do so to hasten the process of completing the survey.   
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History and philosophy of science survey (HPS), pre and post 

According to chi-square goodness of fit guidelines, at least 80% of bins must contain 

a count of five or higher.  In this study the students tended to cluster on certain ques-

tions and it was determined that in order to drift clear of hitting the supply rails, data 

would need to be gathered for at least two more years or four more camps.  Due to 

timetable constraints, a method of readjusting the Likert scale bins was initiated. Of 

the 22 questions in part-one of the survey, 20 questions in either the experimental or 

control or pre or post had bins fewer than a count of five, generating expectation 

values below 5, demanding adaptation in order to advance the calculation.  “Re-

binning” consists of reallocating answers from one bin into another.  The result is a 

loss of richness of data.  However, another effect of moving data from Likert scale 

items toward the center is that some results lose statistical significance and a degree 

of freedom.  Experimental runs showed that when data was pulled towards the cen-

ter, the p-value increased, concealing results that could have indicated statistically 
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significant change.  

 

Figure 15 Bins whose count were fewer than five and violated the 80% chi-square statistic 

demand had to be re-binned.  Above show the routine of reallocated bins.   

Nevertheless, because the student sample is low, re-binning is acceptable so as to 

not induce type-I error of inappropriately rejecting the null hypothesis. For example, 

on question no. 1 data in bin five, fewer than the requisite count, were transferred 

into bin four, increasing bin four, eliminating bin five while lowering the degrees of 

freedom from 16 [(5-1) x (5-1)] to 9 [(4-1) x (4-1)].  With four bins all greater than 

the requisite count of five, a valid statistical run could be applied to the question. In 

two cases, on questions 8 and 22, two transfers were required, lowering the degrees 

of freedom from 16 to 2 [(3-1) x (3-1)].  {insert this figure}.  This algorithm was 

reproduced in all cases that needed modification.  In six cases (questions nos. 3, 7, 
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12, 15, 16, 18) the degrees of freedom could not be any further reduced, and the chi-

square test was violated.  However, in all six cases, the mean changes pre and post 

of the groups were insubstantial and the p-values were well above the minimum to 

meet statistical significance. Re-binning was only done for the sake of validating a 

calculation scheme and was not carried over into determination of mean scores. 

 Initial results show that students believed (score > 4 out of 5) thus. Science 

helps us to understand the world (no. 3); scientists are influenced by the conditions 

of their time (no. 4); different scientists may explain the same thing in different 

Figure 16 Results of the experimental group on the HPS questionnaire part I using Likert 

scale items between 1 and 5, pre (upper fragments, and post intervention, lower fragments. 
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ways (no. 7); how scientists explain something may change in time (no. 9); new sci-

entific interpretations may replace the old ones in the light of new evidence (no. 10); 

scientists do research in different ways (no. 12); and science helps to make our lives 

healthier (no. 13).  

 They generally disagreed (score = < 2) thus. In science most questions have 

only one right answer (no. 1); in science what is accepted as true always remains the 

same (no. 6); all scientists follow the same scientific method (no. 11); science is the 

Figure 17 Results of the experimental group on the HPS questionnaire part II using Likert scale 

items between 1 and 4, pre (upper fragments, and post intervention, lower fragments. 
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same all over the world (no. 14); and that science is only for men (no. 15), women 

(no. 16), or clever people (no. 17). 

 In part-II of the survey, students generally preferred (score > 3 out of 4 or < 

2 out of 4) the following: finding out by themselves what happens in science courses 

(no. 3); discussing their ideas with their teacher (no. 6) and their friends (no. 7) dur-

ing science courses; science as one of (but not  
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 Figure 18.  Percent change measured before and after the course on HPS survey parts I 

(upper figure) and II (figure just above).  Question 2 p < .001.Questions 4, 5, 6; part II, 

1, 3; p < .05, indicating statistical significance. 
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necessarily the favorite of) their subjects (no. 11); and like science a lot (no. 14).  

These last two points directly contradict another survey taken before and after the 

course in which their incoming opinion of science was very different.  We show the 

results further below.  

 The program significantly modified the students’ views on all three histori-

cally focused questions penetrating the cognitive dimension (part-I nos. 2, 4, and 5), 

on one philosophically focused question challenging the metacognitive dimension 

(part-I no. 6), and on two sociologically emphasized items addressing the emotional 

dimension (part-II nos. 1, and 3).  

Questions 

When the chi-square statistic was calculated for the distribution of scale choices be-

fore and after the one month treatment in the course, a statistically significance 

change was found of students about their belief about the factual accuracy of a book 

(P1Q2, χ
2
 = 25.905, df = 3, p< .001). The mean decreased from 2.91 to 2.19 (-

25%
20

), the largest decline of any question on the surveys. That is, students became 

more skeptical that a book isanincontestable source of knowledge. When 38% of the 

participants initially agreed or highly agreed that books must be true, at program’s 

end the figure ultimately dropped to 11% acquiescing to the claim. 

 Similarly, students were more induced to claim that economics, religion, 

arts, and politics influences scientific research (P1Q4, χ
2
 = 7.305, df=2, p = .026), an 

                                                           
20

 [(post – pre) / pre]*100 
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8% increase. The belief that family, financial conditions, and the place of origin af-

fect science (P1Q5, χ
2
 = 8.869, df = 2, p = .031), and that scientific knowledge is 

tentative (P1Q5, χ
2
 = 7.812, df = 2, p = .020), were significant, though in the former 

the group only decreased by 3% and in the latter only increased by 2%. Because on 

question 4 the initial average was 3.62 and on question 5, 1.91 (strongly titled to 

each side), much change was not to be expected.   

 In parallel to question 6, though there was a statistically significant change 

in the number of students who felt that scientific explanations change in time (P1Q9, 

χ
2
 = 7.574, df = 2, p = .023), because the mean started at a high 4.29, the group 

change is insubstantial, as is the case with, “We are all responsible for the ay scien-

tific research results are used in everyday life,” (P1Q21, χ
2
 = 8.582, df = 3, p = .035), 

where the change was just 3%. 
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 Figure 19.Determination of statistical changes using a non-parametric chi-square statistic 

and the be-binned counts.  The mean pre and post were calculated before reallocation of 

bins.   
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In part-II of the survey, the month-long teaching program significantly affected three 

questions at the .05 level, though only two showed a large shift in the group.  Inter-

vention caused the students to prefer to explore by themselves what to do in science 

courses (P2Q1, χ
2
 = 8.681, df = 2, p = .013), a 15% change. There was a general 

trend towards finding out what happens in sciences courses (P2Q3, χ
2 
= 6.914, df = 2, 

p = .032), an 8% drift towards independence.  

 It is important to understand why a statistical run may reveal significance at 

the .05 level though the mean change may be insubstantial.  Nonparametric chi-

square testing detects changes among individuals post intervention.  On many ques-

tions, significantly many students shifted their choices for one preference.  But, an 

equally number of students also shifted their choices for the opposing preference.  In 

this circumstancetheultimate change in the group, spliced together, may be trivial.  It 

is left to the researcher to scrutinize what affected the group, and what did not. 

 

Control group 

The control group also demanded re-binning on questions 4, and 19. Both questions 

required two changes each: bins 1 and 2 reassigned to bin 3, and bin 1 inserted into 2 

and bins 5 inserted into 4. On only one question did the control group, which took 

courses in ancient Greek history, post a statistical change—“In science, what is ac-

cepted as true remains always the same”, (χ
2
 = 6.222, df = 2, p = .045)—however, 

the statistical significance was marginal.  On part-II, pedagogic strategies did cause 
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two significant changes.  The students also developed a desire to find out by them-

selves what to do in science courses (P2Q1, χ
2
 = 7.586, df = 2, p = .023), a shift of 

10%, and, oddly, strongly shifted from previously liking to discuss their ideas with 

their teacher, to not liking to discuss their idea with their teacher (P2Q6, χ
2
 = 15.308, 

df = 2, p< .001), a shift of 15%. However, because 33% of the bins contained a 

count fewer than 5, the chi-square calculation is potentially spurious.  

 

A comparison of the experimental and control groups show differences on 

seven questions, three of which deserve note.  On question six, the control group 

was more skeptical than the experimental group (χ
2
 = 8.879, df = 2, p = .012). How-

ever, the control group did not significantly change their views whereas the experi-

mental did.  The experimental group was more keen that science helps us understand 

the world (question no. 3) and, in the beginning, thought more so that science was 

only for clever people (P2Q17, χ
2
 = 14.725, df = 1, p < .001). The experimental 

group also thought that science is more constitutive of time and location than the 

control group in the beginning (χ
2 
= 7.196, df = 2, p = .027). Hence, in some sense, 

the control and experimental groups were distinct on a number of issues at the outset 

of the course.   

On the whole, the experimental group significantly altered its historical 

views on several items (questions 2, 4, 5, and 6; part-II question 1). 
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Course survey 

Transcribed student comments about the course provided in the opinion box in the 

appendix.  

Content 

A total of 63 students fully completed this final survey.  Three students withdrew 

from the course, while three other students were not present during the survey due to 

other school demands.  On a scale between 1 (none) and 5 (very high), students rat-

ed the teacher’s effectiveness in encouraging interest in history of science, 4.1; the 

course overall including the classes, reading, reviewing notes, presentation, and the 

wiki, 4.1; how much they learned in the course, 4.1; the rating of the teacher, 4.4; 

and the hours spent studying in the course, 4.0. As students did not know what was 

the history of science (question 1), I had to explain for about one minute at the start 

of the survey the concept of splicing natural sciences and humanities for the purpose 

of studying the social development of science.  Students answered based on this ex-

planation. 

When a chi-square statistic was calculated for the distribution of changes on 

various scale items following the program, a statistically significance difference was 

found thus.  Interest in Eastern culture (χ
2
 = 34.067, df = 2, p< .001), in Middle 

Eastern culture (χ
2
 = 167.780, df = 2, p < .001), in Western culture (χ

2
 = 52.465, df = 

2, p < .001). This interaction of the course and student attitudes also appears to af-
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fect their post curiosity in subject-matter thus. Interest in history of science (χ
2
 = 

96.936, df = 2, p < .001), in humanities (χ
2
 = 94.210, df = 2, p < .001), and in the 

natural sciences (χ
2
 = 92.264, df = 2, p < .001).  In two cases, interest in Eastern cul-

ture post, and interest in natural sciences post), 33% of the bins have counts fewer 

than 5, causing a potentially spurious result.  However, the chi-square statistics are 

so innumerable that the conclusion of opinion alteration in those two areas is admis-

sible. 

This part of the study has established the largest statistical changes of any 

section of the research.  Interest in Eastern, Middle Eastern, and Western world are-

as respectively increased from 43% to 78%, 13% to 62%, and 46% to 78%. Interest 

in the history of science, the humanities, and in natural sciences respectively in-

creased from 21% to 78%, 21% to 70%, and 32% to 79%.   

The table below presents the students’ opinions about the course from the 

dataset. Sixty-eight percent of respondents agreed that the course was intellectually 

challenging, 86% felt that they learned a lot in the course, and 81% mentioned that 

they studied a lot.   Overall 79% of the students rated the course high, which comes 

as a slight surprise as Korean students are notorious for scoring their schools courses.  

Half of the students thought the work level was demanding, and just 29% thought 

the speed with which the material moved was fast. Though the bulk of the books 

were in English written for an audience catering to university academicians, though 
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some books were age appropriate, 55% of the students claimed they could handle it. 

  

With regards to history of science itself, 68% subscribed to the idea that the 

course was an effective balance between humanities and social sciences, the same 

percentage recommend the course to their peers, and 62% supported the idea of tak-

ing another history of science course in the future.  This question may have been 

written ambiguously—three students before the start of the oral interviews related 

that they did not know whether I meant “take different course in the future” or “take 

the same course, again, in the future”—important difference. Nevertheless, taken 

together, these figures show that the students held a fairly receptive attitude towards 

learning the history of science, in English, in an initially unfamiliar format.   

Table 3 

 

Students responses on the faculty course questionnaire (FCQ) following the month-

long course in History of the Sciences Before 1600 

Question (Item) Strongly agree or agree 

(%) 

 On the course  

9  The intellectual challenge of this course [is high] 68 

10  The teacher’s effectiveness in encouraging interest in 

this course [is high] 

79 
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11  Overall I rate this course [high] (classes, readings, re-

viewing notes, presentations, the Wiki) 

79 

12  How much I have learned in this course [is high] 86 

13  Work level for this course is hard 51 

14  Pace of material presented [was fast] 29 

15  Textbooks [were hard] 44 

16  History of science is a good balance between humani-

ties and natural sciences 

68 

21  All students should experience the history of science 68 

22  I want to take a history of science course again in the 

future 

62 

24  The hours I spent studying in the course [was high] 81 

23  I rate the teacher [high] 87 

 On world areas before this course  

2  Interest in Eastern culture [was high] 43 

3  Interest in Middle Eastern culture [was high] 13 

4  Interest in Western culture [was high] 46 

 On world areas after this course  

6  Interest in Eastern culture [is high] 78 

7  Interest in Middle Eastern culture [is high] 62 

8  Interest in Western culture [is high] 78 

 On subjects before this course  
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17  My interest in humanities [was high] 21 

18  My interest in natural sciences [was high] 32 

1  My interest in history of science [was high]
21

 21 

 On subjects after this course  

19  My interest in humanities [is high] 70 

20  My interest in natural sciences [is high] 79 

5  My interest in history of science [is high] 70 

 

 

 

 

                                                           
21

For this scale item the researcher explained for about a minute the concept of a history of 

science course for the students because none had any familiarity with it. 

Figure 20.Three rows on the left pane pertain to students who selected high and very high interest in 

history of science, humanities, and natural sciences.  Results indicate that highly motivated stu-

dents entered the boarding school program with much lower than expected interests in the men-

tioned subjects.  To the right are the changes following the course.  In all cases the gains are statis-

tically significant p < .001. The three rows on the right pane pertain to students who selected high 

and very high interest about Eastern, Middle Eastern, and Western cultures.  Post data indicates 

strong gains significant to p < .001. 
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Student placement of cultures in a hierarchy: pre  

During analysis phase student surveys were inspected on the questions in regards to 

their interests before and after the camp of the three world areas.  Attention was fo-

cused on the actual values each student gave on the regions to look for their tenden-

cy to put the regions into a ranking.  Students did so in 79% of the cases; 21% of 

students held the world areas in equanimity (all tied on the Likert scale items).  Of 

the 79% proportion, 44% of student surveys some form of ordering, but with no spe-

cific region clearly at the top or bottom (e.g., two regions tied for highest Likert 

scale item, or two tied for the lower).  I refer to this as a semi-hierarchy.  On the oth-

er hand, the remaining 35% of students clearly demarcated with the choices a most 

preferred, preferred, and least preferred culture.   

The purpose of teaching a history of science course covering content before 

1600 was to show students that the three world areas were at times jockeying for 

supremacy and evenly matched in many scientific areas.  The gap associated with 

the scientific and later industrial revolutions had not yet advanced a chasm to form.   

A question I initially asked was, “Would they view the world areas on equal 

terms?  If not, which cultures would be at the upper echelon?  Which at the lower 

echelon?  Seventeen percent of students viewed the East the highest, 3% the lowest. 

Not a single student selected the Middle East at the top; 59% slid the region to the 

very bottom.  Nineteen percent of student indicated they thought most highly of the 

West, while 5% the lowest. 
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Twenty-two percent saw the East on equal terms with the other two areas, as 

saw 16% the Middle East, and 43% the West. 

Figure 21 Graphical breakdown of high very high interest following the 

course.  Fragments show pre and post changes; lighter gray tables on both 

panes labeled 2, 3, and 4 show shifts.  Note the absence of low scores in the 

post data. 
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Student placement of cultures in a hierarchy: post 

Following intervention I asked the question, “If students put the world areas into a 

hierarchy, would the course effectively show them that a contemporaneous ranking 

does not apply to the past?  Would they view the regions on equal terms?  If one 

region was ranked consistently low, would it improve?” 

Analyzing the post data, strict hierarchy decreased from 35% to 24%, semi-

hierarchy (one region tying another but not all) increased from 44% to 45%, and 

equality increased from 21% to 28%.  There was a 10% increase for each world area 

in equality.  The percentage of students who saw the East, Middle East, and West all 

on par among each other increased from 22% to 32%.  As equality increased 10%, 

the occupation of the East at the top decreased from 17% to 9%; the Middle East 

increased from nil to 8%; and for the West increased from 19% to 27%.  It appears 

more students saw the West come out on top.  And though there was still some re-

sistance to uplift the Middle East, the percentage of students who saw that the world 

area is as good as at least one other world area (tying 1) increased from 16% to 35%, 

the most dramatic decrease was that its lowly opinion decreased from 59% to 24%.  

On 3% and 5% of students respectively selected the East and West as the strict low-

est of the three. 

The course did not cause students to radicalize their preference of one world 

region over another, as evidenced by the balanced gains in the post analysis.  The 
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Middle East and West each gained 10% more followers, and the East lost 8%, but 

the shift is not dramatic. 

As shown in the scatter plots in figure XX, the frequency of students in the 

post survey who selected lowly Likert scale items (two or one) decreased.  For ex-

ample, no student indicated a two or lower about the East after the course, where 

before 15 did.  For the Middle East skeptical students plummeted from 46 to just 4; 

and for the Westdisinterestslipped from 16 to 2.  Taken as a whole, the number of 

counts lifted from the bottom was 77, with only 6 remaining. 

 

Discussion 
 

This project is part of a long effort by researchers at combating stereotypes of sci-

ence and scientists through effective education (Finson et al, 1995; Etzioni& Nunn, 

1974; Mead &Metraux, 1957) and an attempt to respond to the demand by Newton 

& Newton (1998) for a certain curriculum in order to achieve a broader understand-

ing of the formation and change of the image of the scientist. It is pertinent that sci-

ence educationists explore ways of helping students develop appropriate conceptions 

of not only domestic but also foreign scientists at their work.   Part of this involves a 

strategy for exploring how students conceive foreign research science, as they natu-

rally encounter famous [Western] foreigners in the literature.  Naturally, this effort 
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can be enhanced to include non-Western cultures in accordance with the historical 

record.  Studies suggest teachers and appropriate environments may have a benefit-

ing effect (Mason, Kahle, and Gardner, 1991; Kahle, 1988; Parker &Rennie, 1986; 

Talton& Simpson, 1986). 

Sjøberg (2002) investigated the experiences and interests of students in 21 

countries and found that students of developing countries had a more positive view 

of science than those students whose countries of origin were developed.  Korea is a 

recently developed country—some students in the study have experienced its devel-

oping phase.  Our students generally hold science in positive light, especially the 

Western variety, as found by Sjøberg.  In a study of 480 third graders, Narayan, Park 

&Peker found that the Korean students included in the cohort identified the scientist 

they drew as Einstein, Newton, Edison, Bell, and Pasteur while having difficulties 

identifying scientist in their own culture.  Song and Kim (1999) too found a similar 

pattern of Edison, Einstein Newton, Curie, and others such as Galileo, the Wright 

Brothers, and Jang Young Shil, with the drawing typically of a chemist but the cor-

responding explanation of a physicist, a deconstructive interference between the vis-

ual and mental image. The results of our study support the claims. They also found 

that U.S. students had a greater tendency than students of other cultures to draw sci-

entists with mythic stereotypes such as “Frankenstein”, “Evilla”, “Cruella” and 

“Witch”.  
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It was found that 2.9% of students of secondary school age in the U.S. and 

Canada clearly connected science with guns, bombs, or armed missiles (Chambers 

1983).  In our study the direct associate of war and armaments and Western science 

was rare.  Depictions of violence were exclusively in the domain of some Middle 

Eastern drawings and two drawings about a Chinese and Japanese scientist.  The 

student in the latter case described a documentary he watched about Japanese Unit 

731, a covert biological and chemical research development unit responsible for war 

crimes committed against non-combatants during the Second World War.  Students 

in Chambers’ 1983 study did not mention the environment, global warming, append-

ing to that in our study no mention of stem cells, the recent the U.S. beef row in Ko-

rea, or genetically modified foods. 

With the exception of several drawings depicting the Wright Brothers, the 

students categorically illustrated science as an individuated, lonely pastime. This 

conviction was further buttressed in the classroom environment and evident in some 

of the survey responses.  For example, on the history and philosophy of science 

questionnaire, part 2 , question 7, students did not indicate an inclination to work 

together.  In fact, when encouraged to work in groups to expedite the research pro-

cess in their classroom preparation, resistance was obvious.  It appears Korean stu-

dents in the GLPS program view cooperative learning as an anathema. I have been 

put to task to develop an environment conducive to cooperative learning.  Some stu-

dents depicted scientists in teamwork environments, for example drawings about the 

said Wright Brothers.  Following the course there was not a single drawing or ex-



 121   
 

planation about teamwork.  As many books cited individuals, the students were at 

times led to believe ancient research was solitary. Students who had conducted pro-

ject about Greek schools of thought did not transfer that learning into group-oriented 

competencies.   

A difficulty to address is the condition that discriminated class number on 

some of the measurement variables.  In most respects, there were no appreciable 

differences among class numbers.  They could, in effect, be treated as one large 

group.  However, class number was a factor concerning the era drawn, picture densi-

ty, description length, fame, and DAST gender. Closer inspection shows that among 

the five classes, in some cases two groups form—classes 19 and 21 on one hand, 

and classes 20 (winter), 20 (summer), and 22 on the other.  In other cases it is only 

class 19 that categorically stand out.  They had a different mixing ratio in the num-

ber of scientists who were drawn ancient, wrote a different length and explained dif-

ferently their scientists, and so on.  This class was also the most challenging to teach 

in the beginning.  This group included three “problem” students, was quite silent in 

the beginning, and achieved at initially a lower level, compared to the other classes.  

They improved substantially, but seemed to function as a unique group.  Though this 

class also had the fewest number of students who studied abroad and had an equal 

number of male and female students, no link has been detected among these demo-

graphic variables and their drawings. It appears other factors are at play among clas-

ses.  One possible guess is that during a semester, a specific television drama may be 

culturally popular, affecting students in one way or another.  Another guess has to 
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do with access to technology.  In the first semester of the program, in winter 

2011/2012, very few students touted smart phones.  Six months later nearly every 

student had access to smart phones, which could be an influencing element in the 

study.  Smart phones provide students faster, comprehensive access to research web-

sites in both the English and Korean, the ability to communicate with parents and 

other students, and respite from the rigors of academics.   

DAST-C (Pre) 

This research has demonstrated that students can illustrate and articulate their ideas 

about their image of a scientist across the world. The results also imply the tangling 

influence of media on student perceptions about the world.  Recall I made several 

assumptions at the start of this research study.   

 

1 DAST drawings of the Western scientist are going to include significantly 

more indicators than the Eastern and Middle Eastern scientist equivalents 

2 DAST drawings of the Western scientist are going to reference more famous 

thinkers and be more contemporaneous than their Eastern and Middle Eastern coun-

terparts. 

3 International experience is going to differentiate drawings of Eastern, Mid-

dle Eastern, and Western scientists. 
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4 Students are going to prioritize the West to the top, and shelf the Middle 

East to the bottom, on the forefront of their minds. 

5  Emergent gaps in 1, 2, 3, and 4 are going to cause a tendency among stu-

dents to be averse in studying contributions by regions they know little about, such 

as the Middle East. 

 

Results corroborate support on all but on item 3, which turned out to not 

have any appreciable impact whatever on the student.  Furthermore, fine scale gra-

dation between the Eastern and Middle Eastern scientist developed more sophisti-

cated than had been guessed.   

Four points are on order.  In this study it was shown that international expe-

rience is not a determining factor in how the students conceive scientists around the 

world.  A Korean student who has lived for ten or more years abroad does not sig-

nificantly see scientists of different world areas any different than a Korean student 

whose education is entirely domestic.  Controlling international variables that may 

diffuse into domestic students is worth exploring but very difficult to control.  Inter-

national influences could have surely percolated through via television, internet, af-

ter-school hakwon programs, and changing Korean curricula.  The range of time 

abroad was large, between one month and thirteen years.  I could not research cases 

on either end as the sample size was the limiting factor. Second, students conceived 
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of the world areas markedly different.  Third, they did not prefer to study the Middle 

East and China and Japan and in the East. Last, their opinions about the history of 

science, humanities, and natural sciences dramatically improved.  I explain changes 

in their conceptions about the world areas, and acquired skill sets, below. 

As in all previous studies, drawings of men predominated.  Originally it was 

thought that a student was more likely to draw a famous modern scientist because he 

or she would not invoke a famous ancient female.  However, a statistical calculation 

did not show a link between the gender and era of the scientist.   

In this study we utilized the DAST-C version that features a separate box for 

the student to describe their sketch for two reasons: taking drawings at face value as 

an indication of children’s understanding occasionally can be misleading or result in 

an oversimplification of their ideas (Rennie and Jarvis, 1995); capture wide range of 

views by students who lack either artistic ability or writing competence. This raw 

data can be used as a base to further teaching intervention strategies so that students 

can better enhance and broaden their understanding of the world development of the 

science via its time and place.  I had stressed to the students that there is no correct 

answer in order to help them be self-aware that their own ideas are actually quite 

clever.   

Students do not discriminate among multicultural societies in each world re-

gion.  That is, they tend to project a homogenous view of each.  The Western scien-

tist is mostly a white Anglo-American.  And though students drew famous natural 
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philosophers like Galileo, Louis Pasteur, Marie Curie, and Nicolaus Copernicus, in 

private conversation the vast majority of these students did not know their nationali-

ties.  The students merely see them as English-speaking Westerners
22

. There were 

also no unique variations of Westerners such as the black or Asian extract Europe-

ans mentioned. 

Students also confine the famous Eastern scientist to the Korean.  They tend 

to conflate political and cultural China into a single entity without admitting its vari-

ation of language, customs, and ethnicities.  In no case was a specific Chinese lan-

guage or dynasty mentioned.     

Facial hair explanation: in pre-modern Korea, facial hair was a threshold 

symbol of mahood, sagacity, and title.  For example, all Joseon Dynasty civil serv-

ants employed the king’s royal court touted facial hair. (Is it true that lower classes 

shaved?).  This was the case up to the Japanese occupation of the peninsula in the 

early 1900s. 

A number of students left the Middle Eastern box blank.  This may be ex-

plained either by the exactness of one culture to another, or as indicating that the 

student had no visual perception of that region’s typical scientist.  In all cases, when 

asked whether they did not draw because they thought that region’s scientist looks 

no different to any others, the students disagreed and mentioned that they did not 

                                                           
22

Excepting Greek natural philosophers.  In private interviews the students who listed Ar-

chimedes, Hippocrates, and Pliny correctly claimed that English was not their spoken lan-

guage.  But, Pliny spoke principally Latin and they did not discriminate between Ancient and 

Modern Greek or know that the Greeks had their own alphabet.  
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believe a Middle Eastern scientist looked the same as Eastern or Western, but did 

not know what he looks like.   

Though the box did explicitly indicate to students that an additional drawing 

was not necessary if it was thought that one world area scientist did not look any 

different than another, most nonetheless sketched them as very different people. As 

mentioned in a previous section, the box order Eastern-Western-Middle Eastern was 

chosen at random from a hat.  I did so because I surmised that if the students start 

from top to bottom, the second and third drawings might be based on the first, the 

other two decreasing in content and detail as the demand of two additional drawings 

would tire the students.  However, statistical analysis does not show this to be the 

case.       

In a study by E. Rubin et al, researchers found that of Arabic-speaking stu-

dents in Israel doing the DAST, 29% of students whose major was in the humanities 

drew the scientist in traditional costume, as did 25% of the natural sciences majors. 

However, no Hebrew-speaking students majoring in humanities, sciences, or math-

ematics drew their scientists in traditional dress.  In my study (the students are in 

secondary school), 38% of drawings are in traditional costume. Among the three 

world areas only 6% of Western scientists are depicted in costume, as are 59% of 

Eastern and 62% Middle Eastern scientists.  In our course, the percent of student 

who drew scientists in traditional costume is not as important as is the disparity 

among the West, East and Middle East areas.  Five weeks after the course, 26 partic-
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ipants drew 48% of Western scientists in costume, as were 77% Eastern and 76% 

Middle Eastern.  As the course emphasized science before the year 1600, naturally 

students would draw ancient natural philosophers.  The key question is whether they 

would challenge their long entrenched notions of the modern Western scientist and 

change his or her time era?  Results show a convergence of time.  A course on the 

three world areas after 1600 is planned, but, because the areas diverged thereafter 

via the scientific revolution, the drawings naturally too would diverge. Compelling 

the students to draw uniform scientists would be a bit contriving by the researcher. 

Two recurring questions in this research thread are: 

1. How do certain attitudes affect learning in the history of science? 

2. What is the implication of preferring one world area to another?   

The gap in knowledge caused both teacher and students to play catch-up, not 

without its corresponding problems.  Initially students did not show an inclination to 

take-up projects about Middle Eastern topics.  Many in fact resisted, hoping to move 

on to the West and East.  One student said that she does not know anything about 

them, but about the West, and so prefers studying about the West.  Another said that 

because Middle Eastern names are inexplicable to understand, pronounce, and re-

member, he was put-off by it.  Others felt that the Middle East is simply not a rele-

vant place to learn because they had never encountered it in the literature before.  

Students who depicted the Middle Eastern scientist as a spellbinding wizard sorcerer 

attempted to assume that kind of research project, much to their shock that none was 
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available upon inspection of the literature. A chasm formed whereby the Middle 

East was viewed in lower estimation to the West; the image then of a disheveled 

sorcerer, spellbinding wizard is not to which the typical student aspires. 

Preferring one region to another caused the students to put one world area in 

lower estimation to another, distorting history, thereby propagating falsities, at least 

as it was before the 1600s. As also explained in a study by E. Rubin (p. 842),   one 

way they showed a negative view of the past was by using the past as a tool to put 

the world areas into a classification, the more modern the society, the better it is.  

However, this does not address their opinions about the past when it was shown that 

all world areas were just about equal in technological prowess before 1600.  During 

their researching some students seemed to want to tabulate as many correct theories 

attributed to a region as possible, as some kind of proxy to modernity (i.e., Wig, 

presentist thinking).  When they uncovered that the problems of today were not nec-

essarily the problems of yesterday, or that today lost some important information 

(e.g., levity versus gravity), only then did indifference to the past seem to subside. 

Simultaneously, lack of knowledge was a benefit.  The Middle East generat-

ed much interest among the students, displaying the greatest gain among the three 

world areas. One student said that because there was so much new information to 

learn about the Middle East, as the West was more or less a re-hashing of common 

knowledge (see claimed to be very well read), the region sustained in her a strong 

interest to continue reading in the course.  Not just the Middle East but the profusion 
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of new information generated in the classrooms about Chinese, Korean, and Japa-

nese interdependent advances caused some breakthroughs among the students (see 

“independence syndrome” in xxxx).  For example, one student writes, “I had bad 

feeling toward China. So I thought Korean’s science was the best in East Asia, but I 

was wrong. China was the most important country in East Asian science.”  Such 

opinion appears to be a common feeling at the end of the program.          

The results in this study are tenuous, but indications are that at least in the 

beginning the students were not privy about learning ancient science.   Evidence 

supporting this claim can be viewed in the nuances of the drawings.  When the same 

student drew ancient depictions along modern ones, the modern depiction featured 

the majority of detail.  That is, ancient depictions portrayed fewer items, and fewer 

diverse items.  This is not an argument about the details.  The students seemed to 

fundamentally equate past science with an inadequacy.  Modern trappings seemed to 

signify progress (West). This attitude magnified about world areas to which the stu-

dent had little exposure, but appeared to be strongly influenced by media representa-

tions of deprivation, violence, and perceived economic indolence. 

It was found that students do not hold each world area in equivalence, tend-

ing hold the West in higher estimation than both the East and Middle East, and drew 

the Western scientist as an industrious, technologically competent, capable discov-

erer working at the risk of injury or death because his work is relevant, contempora-

neous, and at the bleeding edge of research.  He is Thomas Edison, Albert Einstein, 
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and Isaac Newton.  The Eastern scientist was interpreted to be traditional, honorable, 

and domestic.  His work in technology is influential, commendable, and colorful, but 

the influence appears to be limited in scope and the variegated research confined to a 

few departments of knowledge.  There lacks in Eastern drawings a rugged, relentless 

determination to be self-possessed and economical in the promotions of one’s own 

work.  But, I do not attempt to make any personal value statements on this matter.  

There is also the big chasm that the Westerner is often in a laboratory or institute, 

while the Easterner is at a royal court.  The one is categorically patronized by a sci-

entific institution (hence stable employment) while the latter is not, as the account of 

Jang Young Shil reveals.  The Middle Eastern scientist was thoroughly mixed with 

the negative and positive.  He is the most striated among the three world areas.  On 

the one hand he is a traditional researcher interested in algebra, astronomy, botany, 

alcohol, glass, and optics, on the other hand he is an esoteric spellbinder, mystic, 

sorcery, and a pawn of those who wish to exact evil on the world.  At once his la-

boratory is filled with beakers, desks, minerals, and plants, but also with potential 

explosives and evident danger.  His world is dubious, his laboratory vaguely defined 

in the harsh, external environment of shifting sands.  His clothing style is often not 

depicted accurately Middle Eastern, but a superposition of material covering the 

head, face, and body.  As he is nameless, he is insignificant.     

Words students commonly associated to the West was “falling object”, 

“light bulb” and “apple”; to the East, “sundial”, “rain gauge”, and “acupuncture”; 

and to Middle East, “desert”, “animals”, and “potions”.   
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Excepting the Middle Eastern scientist, our students did not depict the scien-

tist as a monster or mad scientist anywhere as often as in previous research studies.  

Other papers show some negative depictions of the scientist as violent and sinister.   

The names of Western scientists were more diverse, which is understandable 

because at least in the East modern research science is an accident of history, not the 

result of an independent program of institutionalized research.  However, that the 

students did not mention more scientists is a surprise. Students mentioned a greater 

variety of Western scientists.  The Eastern scientist is confined to Jang Young Shil 

(more than two-thirds citing his name).   

As indicated in (Song and Kim) and other studies, students conflate scien-

tists and engineers.  They tend to draw chemists, but explain inventors. We found 

that students did not limit the moniker scientist to the natural sciences, but conflated 

science (i.e. then natural philosophy) and technology (i.e. invention) to include 

craftspeople. In the post-DAST-C, there was a slight decrease in the number of 

drawings of engineers/technologists.  However, I was not expecting a dramatic de-

cline because though the course centers on natural philosophy, a sizable number of 

students jockeyed to assume projects in technology.  In the first program this was 

forbidden.  As time progressed I eased the ban on technology projects until, by the 

end of the research project, a sizable minority of students were conducting research 

on technology.  I allowed this because many found studying technology a bit easier, 

and also because the material was readily accessible in the library books. 
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Post-DAST-C 

As mentioned above, the one-month treatment caused a significant change among 

the students.  The explanations are better in line with the historical record.  Remarks 

about Middle Eastern sorcery, wizardy, and violence were entirely removed from 

sample of 26 drawings.  Negative depictions of Japanese scientists were too omitted 

in post-DAST-C drawings.  In the post-DAST-C, more mention of Chinese influ-

ences and technologies are made, as well as social developments of the time.  In ad-

dition, more precise inventions are given about the Chinese seismograph, calendars, 

and printing technologies (e.g., metallic printing blocks).  Again, the most dramatic 

change concerns the Middle Eastern scientist (see post-DAST-C composite image).  

A sizable number of students cited “amazing” and “incredible” ideas. I observed an 

increase in frequency of indoor work, as well as directed, precise research. As re-

ported in the results section, the largest gain of scientific names occurred in the 

Middle East region.  However, it appears that students still depict Middle Eastern 

natural philosophers as alchemists. In the case in which a student drew barrels of 

explosions, guns, and daggers, his second DAST drawing was absent of these items.  

In the oral interview he said the books dramatically changed his view, which was as 

impressive as the West.  

Here is explicit mention of the interweaving of the World of Islam and the 

Christian West. Eastern depictions continue largely unaltered.  Either they were ac-

curate at the outset, or it will take more effort to modify their conceptions.  There is 

this continued tendency to exclude Japan from the circle of conversation.  Their dis-
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tinction between science and technology is still unclear (continued mentioning of 

various inventions, Han’geul).  It also appears like students depict the East largely as 

a recipient, not producer, of intellectual knowledge. There was no mention of philo-

sophical influences received from Taoism, Confucianism, or Buddhism.  

Students have an ingrained system of Western knowledge. Despite the 

course, they often prefer to mention well established scientists (Newton, Einstein) to 

un-established ones, in the case of the West.  They do not mention explicitly the im-

portance of past achievements to the development of the modern sciences.  Though 

the US was not studied, mention of American technology and researchers (e.g., Edi-

son) remains firmly ingrained.  Implication.Their viewpoint of the enterprise of sci-

ence is unshaken on the Anglo-American.  A positive, passing comment is the de-

cline of statements of “unbelievable process/genius discovery.”  During the course I 

used committal action to convince students that scientific discovery is not predicated 

on the genius.  Rather, education, experience, and serendipity are often the key qual-

ifiers of success.  That students did not explicitly write about prodigies implies that 

the learning took place.    Reading about and internalizing illustrations of Western 

scientists as people too who wore robes, beards, experimented with simpler technol-

ogies, and stylized their hats had the effect to cause them to draw more ancient sci-

entists.  The time era for the West decreased from 0.94 to 0.52. 

However, one point about the drawings remains unresolved.  Students par-

ticipating in the post-DAST-C who changed the explanations did not significantly 
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change the drawings.  That is, they tended to more or less repeat the same kind of 

person, same kind of modern Westerner alongside traditional or antiquated Eastern 

and Middle Eastern scientists.  A picture alone does not tell the entire story.   

Most scientists still remain male.  Projects about Hypatia, Hildegard von 

Bingen, Leizu (purported to have conducted work on the silk worm), Maria the Jew-

ess, and Sophia Brahe (brother of Tycho) did not have the intended effect of encour-

aging interest in the scientific work of female natural philosophers. This is included 

on the back section about weaknesses of the study. 

Questionnaire of personal thinking 

Students were put to a generalized ethnocentric questionnaire consisting of 38 Likert 

scale items developed by Neuliep and McCroskey.   The purpose was to measure the 

Korean group’s sense of being an in-group, in the center of everything, and all oth-

ers rated with reference to them. A dislike of interaction with other groups or loyalty 

towards the native group could, if research uncovered that they disliked one or more 

of the regions, point to evidence suggesting some form of ingroup patriotism and 

outgroup animosity during the one-month treatment.  The items consist of {explain 

here}. On the whole, the participants are open minded, enthusiastic, confident, and 

patriotic.  At least two-thirds agreed that they could learn a lot from people of other 

cultures (#23), were very interested in (#33) and respect (#36) the values and cus-

toms of other cultures.  At least the same fraction disagreed that they would become 

tense and nervous interacting with, engaging in, or communicating with people of 



 135   
 

differing ethnic/racial groups (#2, #4, #6, #8, #14) disagreed that other cultures 

should be like Koreans (#20), do not think that other cultures do not know what is 

good for them (#24).  Students also disagreed that their culture is backward (#29), a 

poor role model (#30), and should be more like others (#32).  At least 40% of stu-

dents were indecisive whether most other cultures are backward compared to their 

own (#15), whether other life styles are valid (#19), indecisive that it is not wise if 

others looked up to (#22, #35), or live like (#27) their own. The jury was out wheth-

er other cultures could learn a lot from the Koreans (#38). 

History and Philosophy of Science Questionnaire 

According to the GNOSIS Research Model developed by Seroglou and Aduriz-

Bravo (2007), of which I 

heavily depended in this 

portion of the research 

study, the students under 

my care had modified their 

thinking on all three dimen-

sions, cognitive, metacogni-

tive, and emotion, but to 

varying degrees.  On the 

historical focus concerning 

the nature of science con-

Figure 22. GNOSIS, Greek for “knowledge”, research model 

developed by Seroglou and Aduriz-Bravo (2007).  In this study 

all are legitimate targets of inquiry but emphasis is placed on the 

topmost dimension, cognitive, as its focus is on the historical, 

the central thrust of this curriculum.Adopted from Seroglou and 

Aduriz-Bravo (2007). 
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tents (question #2) and contexts (question #4,5), the students changed. On the se-

cond dimension, focusing on the philosophical strand in regards to the synthetic na-

ture of science as a product (questions #1, 6, 7, 8), the nature of the evolution and 

methodologies of science (question #9, 10, 11, 12), and on the nature of the interre-

lations of science and society (questions #3, 13, 18, 22), only one significant modifi-

cation occurred in their philosophical conceptions of science, which was on question 

#6.  The students came to accept that what is accepted as true in science does not 

remain the same.  However, our class did not effectively tap into modification on the 

other G4 questions.  Further work is needed to address these weaknesses, but find-

ings indicate a conceptual change was not always necessary.  The mean score on 

question #1 after the course was 1.81; over 82% of students selected “rather no” or 

“no” to this question.  On question #7, the average slightly decreased but remained 

at a high 4.35; 90% of students agreed that different scientists explain the same thing 

in different ways.  On question #8, the mean was lower than the other philosophical 

questions, about 3.90.  Upon closer inspection it was found that 73% of students se-

lected “rather yes” and “yes” that scientists may have an idea about the results of 

their research ahead of time.  Though there were no significant changes, I claim that 

the students had a rather sophisticated view of science entering the program.  The 

program did not cause their faculty to regress. 

On G5, which considered the interrelations of science and society the range 

was between 3.97 and 4.49, again indicating a sophisticated level of understanding.  

Ninety-three percent of students agreed that science helps us understand the world, 
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as did 86% (mean=4.29) that science makes our lives healthier, easier, and more 

comfortable; 76% (mean=4.03) agreed that the things we learn from science help us 

to make decisions in everyday life; and 75% mean=3.97) agreed that we are all re-

sponsible for the way scientific research results are used in everyday life. It appears 

that on the metacognitive dimension the students were previously primed for a rather 

mature view of science. 

As to the final dimension, focusing on the sociological strand of the nature 

of attitudes expressed through science (questions #15, 16, 17), nature of values fos-

tered by science (questions #20, 21), aspect of classroom interaction (questions #1-

7), and aspect of self-concept concerning science learning (questions #8-14), a sig-

nificant change occurred on two scale items—on question #1 (some people like find-

ing out by themselves what to do in science courses), and #3 (some people like find-

ing out by themselves what happens in science courses). As with the control group, 

because the two history courses heavily focused on book-based research, independ-

ent study, and a major dash of autonomy, students naturally grew more confidence 

and inclined to uncover ideas on their own.  The control group, however, did not 

change on line #3.  In our course, I sometimes would show videos to students about 

ancient experiments.  This could have conditioned our students to want to find out 

more about the topic through the videos and books.  Nevertheless, the explanation is 

spurious.   
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We did not perform any experiments in the class, nor were students de-

manded to mentally reproduce historical demonstrations.  In other cases not much 

change was to be expected due to the structure of the class.  On questions that aim to 

gauge the effects of working in groups, the situation did not seamlessly apply for to 

our situation.  However, it these questions can be a good proxy that something 

should be done to encourage students to work in groups. Redefining the course to 

handle historical experiments is a legitimate target of inquiry for a future study. 

In most respects, the control group functioned well.  Only on two questions 

did the control group show a statistically significant change on the science question-

naire, though they were learning Classical Greek history.  They strongly shifted to-

wards wanting to find out by themselves what to do in science courses (question #2, 

part II), and also shifted towards not liking to discuss ideas with their teacher during 

science courses (question #6, part II).  Both are projections by students about their 

experiences in their Classical Greek history courses, and, there is no reason to think 

that such a course would not have some impact on them.  After all, they followed the 

same structure pattern of independent research – presentation – discussion as did the 

students in the history of science course.  

However, when the experimental and control groups were compared before 

the start of the program, they significantly differed in responses on 12 of 36 items.  

That is, on 30% of the questions the two groups did not overlap.  One question #10 

the difference was over 15%.  But, only on two questions were the differences great-
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er than 10%.  The remaining statistical differences were moderate or low, less than 

10% and usually less than 5%.  The critical conclusion is that the two groups differ 

in responses following the one month treatment.  In this sense they do. The control 

group was equally significant in change after the program with the experimental 

group on question #1 (part II; finding out what to do in science courses by oneself), 

and only significantly different on question #6 (part II; not liking to discuss ideas 

with their teacher).  The experimental group significantly changes as a group on six 

items—questions #2, 4, 5, 6 (part I); questions #1, and 3 (part II). I make the claim 

that the instruction unique to our course triggered recalibrations in the mind of the 

students in our care. 

Course Questionnaire 

As described in the results section, about four in five students claimed that they 

learned a lot in the course, were encouraged to find interest in the course, rated the 

course overall high, spent a lot of time studying, and approved the teacher. Surpris-

ingly, just 29% of students thought the course material was presented to fast, and 

only 44% thought that the university-level books written in academic English were 

hard to digest.  Half of the class thought the work level was high, which parallels the 

rigors of the boarding school, most of whom want to attend during the high school 

years.  Sixty-two percent of students said they highly agreed to take another history 

of science course again.  This percentage is a bit low and there may be an under-

standable reason.  While I was preparing some students for the post interview, I 

asked about this question and some said they did not understand its meaning.  Am-
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biguity rests as to whether I meant they would take another history of science course 

in the future.  The students interpreted the statement as “I would take this same class 

again,” an entirely different meaning.  Hence it is unclear which students intend to 

take a different history of science course in the future, as originally intended in the 

question.  

Mulling over the statistics the scores do seem very high.  Their interest in 

history of science, humanities and natural sciences respectively increased from 42% 

to 78%, 13% to 62%, and 46% to 78%.  There may be other factors at play here.  

The vast majority of students do not like their regular Korean schools.  During in-

formal communication, very few students voiced that they wanted to return home.  

The programs and environment at the boarding school are difficult to reproduce 

elsewhere in Korea.  The students in general very much like dorm life, extracurricu-

lar activities, socializing with friends, the scenic campus, the greater freedom, and 

an education entirely free of testing, memorizing, and homework. Factors such as 

these could have contributed to the students being in raptures over every move of the 

course. 

A significant thrust in this study was for students to not have any one world 

area in low estimation to another.  There was a ten percent increase in the number of 

students who thought all the regions are equal in influence, from 22% to 32%.  More 

effort needs to be focused in this area to modify conceptions about this important 

world area.  The most substantial change occurred in the percentage of students who 
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thought the Middle East is as good as any other region, from 16% to 35%.  Also, 

only 24% of students thought lowly of the Middle East whereas it was 59% in the 

beginning.  Clearly the course had the desired effect of encouraging awareness about 

scientific developments in the Pre-Muslim and Muslim Center.   

Korean students in particular who study abroad may not hear references to 

non-Anglo-European cultures in science.  In Korea a teacher intervention program 

that stresses both Western and non-Western productions of scientific knowledge can 

benefit the students, as it was already shown that they displayed motivation to learn 

about the two other world areas. 

Following Mason, Kahle, and Gardner (1991), the students felt more posi-

tive about the class when I did not denigrate them by using complicated words and 

asking questions that demanded the “right” answer.  And, simply providing support 

networks and occasional role models is not sufficient (Brush, 1991).  I implore more 

study on student perceptions of students about scientists, the utility the history and 

philosophy of science, and petition for the use of direct instruction to counteract ste-

reotypes. 

As related by Joseph Needham in his famed Science and Civilization in 

China tomes, one of the greatest needs of the world in our time is the growth and 

dissemination of a time historical perspective , for without it whole peoples cane 

make the greatest misjudgments about each other. A right historical perspective her 

is one of the most urgent necessities or our time.   
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It has been argued that historical explanations in science teaching are too 

burdensome of time. But, if this were to be true, this would argue for the omission of 

the topic completely, not for the promotion of mistakes. 

Recommendations 

On the whole, it is recommended that science education promoters and sci-

ence teachers who are considering to historically teach about science do thus. 

- Include non-Western productions of knowledge 

- Teach contextually as history enlivens science  

- Show that “ancient” science and “modern” is a seamless transition, and two 

terms given much later to discriminate the eras 

- Appreciate the interconnecting global contributions among cultures across 

time  

Help students realize scientific investigation happened not just indoors in a variety 

of settings, not alone, and not by the social pariah 

Show students that science proceeds in many different ways, and its origins are in 

subjects such as geomancy, astrology, and alchemy, which firmly gave science a 

foundation 

Inconsistencies and weaknesses of this study 
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As there is always room for improvement, I mention a few obvious weaknesses in 

this study.   

The sample size is not necessarily robust.  This study was conducted over a 

period of one year every six months on class sizes that ranged between 12 and 15—

two classes each, one class in the final sampling, total 69.  Students had a tendency 

to cluster their answers on Likert scale items, initiating a violation of non-parametric 

chi-square testing.  As a result I utilized the method of re-binning whereby offensive 

data below the requisite count of five was reallocated to other bins, reducing the de-

grees of freedom and richness of results.  One side effect was the often raising of the 

p-value.  It is thus possible that type-II or a false negative.  A proper response would 

be to extend this study for a few more years.  I had calculated that in order to over-

come clustering, I would need to continue the study for another two-and-half years. 

I did not address gradation among the regions (e.g. China, Korea, Japan in 

the East; Persia, Arabia, Egypt, Al-Andalus in the Middle East; various nationalities 

in Europe from Antiquity to Medieval times).  As a pilot study I clustered the world 

areas into three broad areas from 700 BC to 1600, or 2,300 years.  A future project 

does not need to compartmentalize the regions as much as at least discriminate 

among them.   

As the students do three presentations, three regions were on order.  A 

fourth region, South Asia (e.g., India), ought to be included. 
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In my study the standing of gender and cultures were not improved.  Very 

few projects considered women.  Post-DAST-C drawings did not substantially in-

clude women either.  Male students categorically avoided assuming projects about 

women, leaving only the female scientists to study about both female and male sci-

entists. In the first two camps projects about Japanese were absent.  Since then pro-

jects about Japan are on the increase, but I had found that simply encouraging stu-

dents to do work about Japan is not enough.  It is fruitful for me to add a tutorial in 

which I discuss Japanese science to provide students a reference point. Initially ma-

terial about Japanese science was scarce.  Since then accessibility in the library has 

improved. 

Maoldomhnaigh & Hunt (1989) reported that student may possess more 

than one definition of the term scientist, and this may result in drawings of different 

images at different times without having the perception changed by a particular in-

tervention.  Further Maoldomhnaigh & Mhaolain (1990) found that the kind of 

wording can exact a different kinds of drawings. 

There is ample evidence in the history and philosophy of science survey, 

part 2 question 7, that student did not favor working together.  Actually, during in-

formal interviews I got the sense that they felt that cooperative learning was an 

anathema.  Each week I emphasized that the course is not competition among stu-

dents, but competition between oneself. However, because the course was based on 

individual presentations, individuality has the tendency to crystallize and remain so 
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despite efforts to encourage group work during study hall.  Students who had very 

high scores often would shy away from consulting one another. Competition is en-

couraged, but in our program we did not intend for it to overshadow the curriculum. 

Because the students conducted the work anonymously (i.e. student names 

were omitted; seats were moved though survey numbers were memorized; data was 

not studied until after each camp),  benefit of honesty in drawing was traded for the 

importance of individual post-DAST discussion.  More than one technique is often 

needed to glean the students’ ideas. 

Because not all students were sure about how to respond to the instruction, 

they could have produced a drawing that included anything which they believed was 

part of the public stereotype of the scientist (Symington & Spurling, 1990), reflect-

ing their knowledge of public stereotypes rather than what they themselves know 

about scientists.  So, it would have been better to say, “Draw what tells the reader 

what you know about scientists and their work,” as claimed in other research studied. 

Some students written explanations did not match their drawings. In the se-

cond DAST some students drew modern scientists, but, on the back, explained sci-

entists of a different era. For example in class 20, number 9, the student a modern 

laboratory yet explained Al-Khwarizmi and algebra on the back. It was not obvious 

whether the student was conveying that Al-Khwarizmi’s laboratory looked modern, 

as any laboratory today, or the student loss her or his place. 
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It remains to be uncovered the conditions that cause classes to draw differ-

ently on the DAST-C. As shown in the results section, measurement variables func-

tionally depended on the class number, forming into two main groups in some areas 

but usually class 19 acted as the outlier in most areas. 

During the study it was uncovered that students did not know how to use 

maps.  They severely suffered from putting material into its geographical context.  

Since then many maps have been printed for student-use via Thomas Lessman’s At-

las of World History (worldhistorymaps.info). Nevertheless, a sizable portion of the 

course needs to be dedicated to help students get a handle on the use of maps.  Often 

they use maps of the wrong time period, cannot identify major bodies of water, im-

portant ancient cities, and so on.  Assistant is not meant to criticize, but to motivate 

them.  The effort is part of the process to bring material into its proper historical 

context. 

The control group at times did not perform like a good control group.  On 

the history and philosophy of science questionnaire a comparison of the control and 

experimental group showed significant differences on 12 of 36 items. 

International experience was input as “yes” or “no”, without seriously con-

sidered the actual time abroad.  In some cases I evaluated the DAST-C drawings of 

students whose time abroad was six or more years, and students whose time abroad 

was several months.  No discernible differences were detected, but, because this was 
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a major target of inquiry in this study, finer scale adjustment and a larger sample are 

in demand. 

Students issued with two ways to input their time abroad in separate forms 

did not always consistently agree with each other on the category of `time spent 

abroad’. Student number, time spent abroad on a Korean questionnaire and on the 

DAST survey (enclosed in parenthesis), are thus. 1909, 2 weeks (none); 1910, 5 

weeks (4 weeks); 2002, less than a year (1.5 years); 2009, 1 week (none); 2010, 

none (5 years); 2012, 2 weeks (2 years). The school did not provide their data in 

GLPSs 18 and 19. Students who spent less than a month abroad indicated in verbal 

communication with the researcher that the stints were for vacation, not intensive 

language study. For this reason in this paper we take `one month’ as the baseline for 

time abroad, any time less is not input into the calculations. 

Like in Chambers 1983 study, students in our study did not depict scientists 

addressing environmental concerns such as global warming.  Since then there was 

no mention of stem cells, genetically modified foods, the recent U.S. beef in Korea 

row, and research in alternative energy.   

Finally, the entire apparatus that distinguishes between an “ancient” and 

“modern” drawing is ill-defined, nebulously used, and entirely based on the West. 
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Future studies 
In this project I considered foreign and domestically education Korean students’ 

conception of the science of the Eastern, Middle Eastern, and Western scientist.  A 

further study of students in other parts of the world to sketch their depictions of the 

three said areas can greatly reveal students’ thoughts about science conducted all 

over the world.  As large a sample is called for.  In addition, work to better elucidate 

the role of media in all of its forms in shaping students opinions is needed. Finally, a 

study about the long term effects of learning history of science in the way outlined 

in this study would benefit the science education community. Research into the un-

derstanding of students who present among each other in a foreign language, replete 

with its own set of challenges when understanding is not always present, ought to be 

studied to help improve the presentation segment. 

Conclusion 
 

What, if any, is the value of uncovering that students are enculturated to a Western 

view of science?  Notwithstanding this inaccurate portrayal of the actual develop-

ment of science, which depends on nearly all civilizations, students who have diffi-

culty understanding their culture’s place in the production of intellectual knowledge 

may look elsewhere for role models in other areas such as sports, entertainment, and 

music.  This, of course, is not a denigration of the latter three.  But, science educa-

tors have a vested interest to education, motivate, and inspire students about scien-
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tists.  Spotting a section about a famous Korean scientist who helped with a discov-

ery, or a female Arabic scientist construct a physical description of nature, can only 

add, not take away, from the chance to be stimulated to pursue science.  In the case 

of Korea, stereotypic environments may vitiate students’ desire to study regions oth-

er than the West if they are reconciled only to the Western viewpoint.  Due to Ko-

rea’s socio-cultural history of colonial domination by overseas powers, there is the 

risk that anything perceived as “old” justified conquest. And hence, the pursuit of 

“new” is a strong shield against being knocked into periodic silence by wealthier 

foreign neighbors.  The researcher and teacher in this study are presently working to 

develop a curriculum and other strategies to assist students to clarify and enrich their 

understanding of the many contributors to the history of science. 

 

This project was guided by a curiosity to uncover perceptions students have 

about non-Western cultures in order to pave the way to introduce Eastern, Middle 

Eastern, and potentially other areas responsible for the development of scientific 

knowledge in a history of science course.  First, we analyzed student’s personal 

thinking about non-Korean ethnicities and races identifying possible connections 

between it and their drawings of the scientist.  We next implemented a Draw-a-

Scientist with the checklist (DAST-C) routine before and delayed five weeks after 

the course to observe their conceptions about scientists in three world areas.  In the 

second part of the project, we compared how a one month treatment of a history of 
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science course intervened to change their opinions about the history and philosophy 

of science via a survey at the beginning and end of the course.  Students completed a 

course survey in which they were asked questions about the teaching style, work 

load, presentation design, about the regions, and about their inclination towards hu-

manities, natural sciences, and history of science.  Finally, we administered a post 

DAST-C survey more than a month later to student volunteers. We also mentioned 

and discussed unique results about the project, such as their changes about the re-

gions, their promising skills in analyzing secondary source materials, and areas of 

improvement.  A single effort such as this will certainly not alter the teaching cur-

riculum in Korea or elsewhere.  In lieu, continuous efforts are needed on several 

levels in order to advance the situation over a period of time. 

Ray Kurzweil, a famous MIT futurist and director at Google one said in an 

address, 

“…to position well in the future world in creating new knowledge, in 

order to enter that world, because the future world is going to be based 

on creating new knowledge, and one of the things that children need in 

order to enter that world in an appreciation of the knowledge of the past 

and an awareness of that knowledge…We cannot create a future without 

inheritance of the past.” 
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Complete statistical breakdown using visual prompts. 
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Verbatim student words of Eastern Class Descriptions of First DAST 

I drew a scientist who searching chemistry.  The North Korea invented nuclear. It 

requires chemistry. For the reason I drew them. 

I draw a stereotypical Asian scientist. I included inventions that the early Chinese 

people discovered such as the compass, gunpowder, and paper. 

He was born in 1207 AD. He died in 1252 AD. He did so much projects but almost 

everything got failed. He is poor and skinny. He doesn’t have a money to shave 

mustache. He is from Japan. 

Figure 2. Control group results on the HPS survey part I. 
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He is the most famous doctor in Asia. He invented “Machuison” which makes peo-

ple can’t move.  People says that He is a “God doctor”. He lived in China [during] 

three-country dynasty. 

Because he is the most famous scientist in Eastern and most appropriate scientist 

what I was trying to express in a picture. What I tried to express is to invent some-

thing useful in our lives. 

He is researching now. So there are several equipment to research. And he has many 

books to finish the research quickly and perfectly. 

Jang Young-sil invented “chuk’ugi” which was for measure the amount of rain. It 

was very important for agriculture, so he came up in my brain at first.  CaiLun is a 
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Chinese scientist who invented paper. His invention influenced on all around the 

world and we still use paper. 

A long time ago, there wasn’t any clock like the ones we have now, so they used sun 

as a method of checking time. TO be exact, they put a pole straight up on the ground 

and watched the shadow of it. 

He found han’geul. And we can use it in many ways. We use it in our life. Sundial. 

Because he is Korean so he wears hanbok and I heard that Jang Young-sil was really 

ugly. 

I drew the scene of testing and having an experiment, so I drew few beakers and ex-

aminers. Also, I wanted to show that they’ve studied a lot, so I drew eye glasses. 

She is smiling even she is not famous. Because she likes to do it and she enjoys 

thinking about it. She wears white gown as most scientists are wearing and she took 

this picture in her office because she wanted to leave the message to their family that 

she became a scientist and we will be success in the future. She’s always calm. 

The sun-clock is one of the best inventions by Jang Young-sil. 

I draw JeongYakyong because he is a famous scientist in Korea. Also, he made a 

machine using the lever system to build the Hwasung Castle. He wrote books, too. 

He likes helping citizens. 
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He made the rain gauge for farming. He also made the sun-clock. It helped to check 

time.  

Jang Young-sil contributed to many scientific materials. There is a equipment for 

farming, gunpowder, sundial, blade, tangram, and China game.  

Korean men had such hair style long ago. 

She is very neat, so she tied her hair. Scientists usually study very hard, so she has 

glasses. Korean usually study something by book, so I think she must have many 

books. And microscope is in front of the books because Eastern scientists often deal 

with tiny things.  

I drew a scientist who is also a professor. And this is a scene that the professor reads 

the student’s reports and he talks with his student. I drew it because when I think of 

a Korean scientist, I usually think of a professor in a university. 

First is the water clock. Second is rain gauge, both Jang Young-silinvention. Last is 

the Korean script -> King Sejong was made. 

I drew Korean famous scientist Heo-jun, because I don’t know other countries scien-

tist. Most Koreans wear hanbok. The items are Korean inventions. Thre are Heo-

jun’s book, and also Jang Young-sil’s invention. 
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He is wearing a hanbok but I’m not good at drawing so it looks strange. Place is pal-

ace it’s wide and comfortable.  Window is on the wall, long stick is pillar. That’s all 

just I want to express palace. 

I drew this scientist as Japanese. After watching movie Maruta I felt some bad feel-

ings of them, so I drew them evil. 

Needles by Heo-jun to say he is a Korean doctor. A clothe who wears in palace he 

worked in a palace. 

I drew this scientist with black hair because he is Asian. He has a lab coat for the 

laboratory. He had a microscope because I thought that any scientist should have 

one. A computer would be there for my reasonable scientist as well for analysis. 

{accidentally wrote about Galileo} 

He is watching rats because they are poor and there is a dead body to test. 

I was just describing the common science stuff. The things that automatically imag-

ined when you think of the science. And the man is wearing glasses. That is because 

to emphasize his intelligence. 

No, just normal hair and normal coat. 

I drew him with beakers holding with two hands and wearing laboratory glasses. 

Sun clock; acupuncture; propitious spot; things to measure earth quake 
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I drew some phones because Eastern side is famous for phones like Galaxy®   

Because the saw the drama about 장영실, and I draw that same images about 

장영실 that I saw on the drama. 

No just a new scientist. 

I think that if we hear the word `Eastern’, woman has the power. Also the female 

scientist never makes mistake at experiment. 

For Eastern scientist, I drew may chemicals and living things, because when I think 

of Eastern science I think of sciences about medicine, from what I saw from news. 

Also most scientists from videos I saw are wearing laboratory stuffs (white gown 

and protective glasses). 

장영실 invented 앙부일구, the clock, the clock that works with water, and 추우기, 

measure the amount of rain. He is one of the most famous scientists from Korea. I  

just draw him because I think his invention is great. 

On the TV, I most saw Eastern people working with microscopes. 

When I think of Eastern scientist, I just think of 정약용. Maybe I like him about 

making those great pulleys. I usually think about Korean inventors when I think 

about Eastern science. 
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Eastern scientists include 장영실 were very few in country. They can be scientist 

when the king ordered to them. But, almost every time they could not study science 

and improve it. 

I drew this because I would say that the scientists in the East are usually working 

with (?) for North Korea and other communists they are working mostly on their 

firepower. 

Because most of the Easter countries are agricultural countries, so, I drew a scientist 

thinking about tools that can help with their agriculture. 

I think 장영실 is the best scientist in Korea and he invented lots of things such as 

water clock, sun clock, measuring things. 

I think in the past Asia had great medical skills especially in medicine (허준) with 

plants. Also now the field of IT is very developed. 

I drew some herbage. Also I drew a hyetometer and a wagon. When I think about 

eastern science, I usually think something traditional things. 

Korean traditional cloth.Acupuncture. And I don’t know it’s name. 

I thought eastern people are kind of gentle, so I drew a man with the beard and suit. 

Eastern scientists are most likely to wear ties and a short hair. 
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Because Eastern scientists usually writes theories. Also, they usually find about the 

vitamins and bacteria. 

Because if we say scientist we think a man and science use a lot of plastic plates. So, 

I draw that. 

To provide examples of Korean traditional style. 

They wear knit and necktie. It looks like students. The female scientist take a book. 

Most scientists take the book they both wear the comfortable pants. 

I just felt that way when I saw this word. 

I drew implement which measures rain because it is his famous invention. Jang 

Young shil famous scientist in early Josun Dynasty. 

He is an Oriental kind of style from ancient China. 

Because Eastern scientists long time ago had those pointy hat and long beard. 

People from that time wore these on their heads. A book written Chinese characters. 

People from Joseon read books written in Chinese characters rather than Hangeul. 

Beard: Great people from the east always have beards. People wore these shoes. 

He has flat nose, small eyes which is common for Asian, and it’s easy to draw be-

cause of mustache. 

He is a Korean scientist, so I drew a Korean traditional cloth. 
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He is wearing hanbok, the Korean traditional clothes. He invented many things such 

as the sundial. 

He is wearing ‘갓’ which is Korean traditional hat. He is also wearing hanbok, too. 

He is holding (?) which Korean people enjoyed to use during hot weather. Looks 

very wise. Korean scientists equipment. 

JeongYagyong was one of the most famous scientist in Korea. He invented 거중기 

which can move such a heavy rock. As he invented it, Joseon could construct 

SuweonHwaseong (castle) easily. 

Because I think scientists have to study books hard and it would be very danger-

ous…mask… 

She the one that first came into my mind. And at the same time she is one of my role 

models. 

In the past times, eastern scientists wore long robes and had a strangely shaped hat 

on their head. And usually, Eastern people’s eyes are smaller than western people. 

Almost every scientist in the east they have long beard, long hair and do not smile 

when they were painted. 

Because almost all of the scientists from eastern grew beard and hang his hair in po-

nytail. They wore the silk clothes. 
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I drew him because he made lots of things. 

Physics 101. 

Western Class Descriptions of First DAST  

Western country like USA, England, has very strong weapons. I think that the 

weapons need mechanical systems. 

I draw Albert Einstein because he is one of the most famous scientists in the West. I 

included objects that other famous people in the West invented. This includes the 

telescope from Galileo Galilei (actual perfected the telescope), and the apple and 

prism for Isaac Newton. 

He is very fat and short. Because he does not move very much and wears tiny glass-

es. He did so much research and work that made him wear glasses.  He works for 

NASA. Only some people knows about him that includes me.  

Benjamin Franklin invented lightning rod. He had a dangerous experiment, he flew 

with a steel rod in lightning day. Experiment success and he saves many people 

from lightning. He lived in USA.  

Because Wright Brothers and Franklin invented plane and electricity those two had 

challenges and they were also good inventors. Because peoples like those two, West 

was possible to do unbelievable processes. 
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He is researching now. SO there are several equipments for research. And he has 

many books to finish the research quickly and perfectly. 

Newton found gravity. The story, which is about Newton finding gravity seeing the 

apple goes down when it fell. Fleming found the immune system and it becomes to 

vaccine now. Vaccine prevents people’s disease now. Edison invented light, and it’s 

very famous fact. 

When I think of Western scientists, it makes me think of people writing and drawing 

complicated things, and doing experiments.  

Edison invented the light bulb. It is used in many ways we can use it when it is dark. 

I have seen Newton’s pictures so I just followed that. Most of western scientists had 

long hair before even they are men.  

The scientist is from my picture is having a lightning experiment and a chemical 

experiment. It could be dangerous so the scientist is wearing eye glasses, that is, 

similar to the goggles.  

She likes to experiment more than Eastern scientists. And she’s not famous but soon 

she will be. And has some troubles in face but she doesn’t care. That’s happening in 

science room and she almost live there since she like to experiment.  

Almost people may think about the light when we think about Edison. 
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I draw Edison because he is world wide scientist. Also he made lots of useful things 

for many people around the world, example light bulb, telegraphic communication 

device 

He is very famous [Einstein]. He is genius. He arranged E=mc2. He made hydrogen 

bomb. 

Marie Curie studied physics and died because of her job. There is nuclear, rocket 

from NASA, microscope, anatomy of human, stone-throwing machine, Leonardo’s 

painting, radiation of human. 

I saw this kind of scientists in my science book for example Boyle, Charles, and so 

on . They all had curly, white and long hair. He is holding a glass tube in his hand.  

I don’t’ know about him well. But I know he did many experiments. So I drew many 

equipment which are for experiment.    

I don’t know his name. He is just a famous person. When I think of a Western scien-

tist, I think about Western scientist giving a lecture. Because I have seen a lot of 

Western scientists on the TV who gives lecture to many people. 

First is an experiment in Torre Pendente di Pisa [by Galileo]. Second is picture of 

when Newton think “Why apple fall down the ground?” 
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I think he is very famous scientist. He is famous of Einstein’s theory. Around him, 

there are many chemical tools and models of molecules. Also there are physics ex-

periments, and organization of a plant.  

This scientist feel like fantasy because she wear a black glasses so she can protect 

her eyes over a head. We can see mobile it’s information about people’s DNA.   

I think Western scientist have advanced and modern technology. Si I drew some 

equipments. In Europe there are some old scientists. So, I drew him elderly.  

Louis Pasteur a microscope for finding why we are getting sick. He found when we 

are dirty we get illness. He also found yeast. Edward Jenner who found the vaccine 

for the small pox, which helped people not to get sick any more. So I put virus for 

finding vaccine.   

I drew him with blonde hair as a European. He had a cross a Bible on his desk be-

cause I thought that most Westerners have a religion and stick to it, contrary to Asia 

(not as much). 

He believes about church and tries to stop the scientific revolution. He thinks Bible 

is all about the world and loves Pope. 

He is having the injector to test the medicine to the rat and he is watching the im-

mune systems work by television. 
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See above [I was just describing the common science stuff. The things that automat-

ically imagined when you think of the science. And the man is wearing glasses. That 

is because to emphasize his intelligence]. 

[No, just normal hair and normal coat] 

[I drew him with beakers holding with two hands and wearing laboratory glasses] 

Chemistry.Liquid.Rat.Cheese. 

In Western side there is famous for rocket. 

The every Western scientist I saw wears wig, and all of them wears big and pretty 

clothes. So I drew wig and well gold stick too. 

She is very clever but she isn’t very famous. She is making about medicine now. 

I think western scientists usually study about the animal. 

I draw things connected to space, because I think most of scientists from West does 

experiments about nature (space and nature/environment) and uses computer pro-

grams to measure things (distance between stars). Also from my school videos, sci-

entists are wearing casual clothes. 

He is holding e-flash because that’s easy to draw. Modern science start from Europe. 

So I drew scientist gown. 
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On the TV, I mostly saw Western people working with organisms and they have 

blonde hair. 

Well, I usually think about chemistry in western science. This scientist is experi-

menting with some gas, oxygen, I guess, with a big glass pipe. 

Opposite to Eastern, anyone could be a scientist and they could enjoy true science. It 

is not strange that Westerners science has been more improved than eastern. 

I drew mostly a lot of things because nowadays most of the things in the world are 

found by the west. 

Because I think that Western countries focus on the space, robots, and energy 

They affect our life very much. Newton found gravity. Galileo invented a telescope, 

Einstein invent (found) relativity theory. And scientists in NASA are studying hard 

about aerospace engineering. 

I think the Western scientists we (?) tools such as microscopes. 

I drew Marie Curie because she is very famous above Western scientists. I drew 

some experimental equipment. 

Syringe shot and flask and a test tube. 

I thought that Western has many girls who are pretty, so I chose a girl who doesn’t 

look like a scientist. 
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Western scientists belong to chairs and table more than Eastern and Middle East. 

Western scientists usually finding about the liquid or insects or animals. They also 

interests about the blood and medicine (dissecting).  

I draw a man because many boys love science and I draw wearing a white gown be-

cause scientist wear that. 

To show European scientists and inventions. 

A scientist wears glasses. She studies too hard. 

I just felt that way when I saw this word. 

Because she is doing some experiment. 

Stephen Hawking was the first person/scientist to pop into my head when the ‘West-

ern’ 

Western people have big eyes, and pointy nose. 

Glasses: Western scientists just give me the feeling that they will have glasses. 

Globe: He might be a physicist. Chemical devices: It feels like he will be holding in 

glasses an experiment. 

Newton is one of the historical scientist in the world of physics and astronomy. 

Pliny studied natural history so I drew a plant in his hands. 
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Newton is wearing clothes. He made many discoveries in physics. For example, he 

used a prism to show that light is made up of many different colors. 

He has a mustache, different from others wearing glasses which western people of-

ten wears. He has a bow tie and suit. Smoking cigarette. 

Albert Schweizer was a doctor. Although his family was rich, he decided to get all 

of fames down and tried to help patients. I drew him because he’s my role model. 

[Because I think scientists have to study books hard and it would be very dangerous.] 

He’s the only one I could think of in recent years. 

Western scientists give a feeling that they have a really modernized experiment sys-

tem, so, I drew him on his specialized clothes for experiments holding a flask and a 

cylinder. Also, he has a big blue eyes. I tried to draw you but I think it isn’t similar. 

West is Europe. Europe scientist had beard, curly hair. It gives me the feeling that 

they are all same fashion. 

Western people have curly hair and their eyes were kind of light colored. They also 

wore tunics in Greece and Italy. 

I drew Thomas Edison because he made the light. 

Goggles. 

Middle Eastern Class Descriptions of First DAST  
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Middle Eastern’s country’s knows about star very well. That’s because they used 

some stars to find away, so I drew them.  

The drew the head wrap of the average Arabian man. I included math because the 

Middle Easterners discovered algebra. The desert in the background signifies how 

most the Middle East is desert. 

. 

I drew Osama bin Laden. I don’t know any scientist from Middle East. He made a 

lot of weapons and controlled Al-qaeda.  I believe he is some sort of scientist, too.   

No, because I always thought Middle East had lots of wars. SO, in there, scientists 

were just a tool to invent weapons.   

She is reaching now. So, there are several equipment to research. And, he has many 

books to finish the research quickly and perfectly.   

I don’t know anything about Middle Eastern scientist, so I just imagined. I think 

Middle Eastern scientist was interested about plants and nature, so I drew a picture 

of a scientist who is taking care of plants.  

I heard that people in the past also watched stars and the moon, with the telescopes 

they invented 

Someone invented flying car, the traffic is so heavy, so he invent. 

I just followed the character book. It looks like a Saudi Arabian.   



 180   
 

When I think of Middle Eastern Asian, I usually think of magical power and magic 

spells.  The book that scientist is holding is a book that magic spells are written, and 

the scientist is doing some experiment. 

I think Middle Eastern scientist are different from Eastern scientists. Because I 

thought that most of Eastern people are same.   

I thought that the Middle Eastern scientist looks like [a man in a head scarf] 

I have no clue who he is.  I just draw him because I don’t know any famous Middle 

Eastern scientist. I just heard there is a scientist who has searched on the telescope 

and optics.  

He made some chemical tools. 

Eastern scientists concentrated on astronomy. A book about stars, lunar eclipse, a 

man on a camel, mummy, brain surgery. 

He is wearing a strange hat. He is smiling.  

The only thing that I know about Middle Eastern is their culture so I drew the scien-

tist who cover her body by clothes and I drew alcohol lamp because I didn’t know 

what I should draw for a Middle Eastern scientist. 

When I think of Middle Eastern scientist, I think of them with thick eyebrows and 

thick mustache. And, he is sitting in his lab, doing experiment.   

I don’t know about Middle Eastern scientist so I just draw a constellation map. 



 181   
 

I don’t know much about Middle Eastern scientist, but I learned that the Arabs in-

vented numbers (1,2,3…). 

I just want to express hot weather. He is very unique scientist and also his clothes 

are strange. It’s very strange look scientist.  

Most Middle Eastern country has nuclear problem such as Afghanistan. So I drew 

nuclear laboratory. 

I found him making medicine out of minerals and plants. Just like the Middle East. 

There is a radioactive sign. In the drawing, I pictured a Middle Eastern scientist in a 

casual t-shirt which is all he can get, studying nuclear technology, as the countries 

there are attempting to make nukes. 

No she believes that animals are needed and try to not use organisms for experi-

ments. 

Because this guy is a violent and a weird guy so he is making missile test kill people 

he is watching the simulation how it works. 

In Middle East, it gives me a mood that maybe they are using herbal medicine, or 

stuff like little low developed country (developing countries) so I depicted that on 

the table. And the scientists I thought about the typical scientist in Middle East. 

[No just normal hair and normal coat]. 

I drew him with knife and scissors with two hands and wearing mask. 
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Leaf.Herbs. 

In Middle Eastern bombs invented. 

I heard that in the Middle East, they prohibited women to educate and learn. I was 

angry above this fact, and, to show my oppose toward this culture, so I draw a fe-

male scientist. 

He is fool, but can make many capsule. 

I think Middle Eastern people are a little of violence, so I draw a scientist that study-

ing about a human. 

. 

According to Bible, three dudes knew the birth of Jesus by a start = astronomy was 

famous at Middle East – so I drew Turban and telescope to represent Middle East 

and astronomy. 

. 

Middle East, astronomy is famous, and I heard that Persian first invented glass with 

salt and sand in the beach. 

I heard that Arabs developed astronomy. It is important to them, because half of 

their job was a trader and they need to know the direction. Also, to trade farther, 

they should need good navigation. 
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I didn’t really know how to seriously make a Middle Eastern scientist so I just drew 

some science things. 

. 

I heard that Middle Eastern scientists found a way to make aluminum in artificial 

way and how to make alcohol but I am not sure. 

I heard that Middle East scientists are very good at medical (?) and famous for as-

trology. 

I drew man because Middle Eastern is very suppress on woman. I drew some num-

bers, because when I think Middle Eastern, I think about math. 

Chalk, blackboard, Muslim’s cloth. 

I thought Middle Eastern scientist could be a little bit messy, so, I drew a man with 

curly hair and thin body. 

. 

Middle Eastern scientists found about vitamins and medicine. 

It’s not different in Eastern scientist and Western scientist. So I mixed it. 

. 

It is same with box. 
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I didn’t draw anything because they looked [other regions] the same. 

I didn’t draw but I think they’re different. 

He has a Middle Eastern look to him. 

Middle Eastern people wear turbans and these gowns. 

Sun and camel: he’s traveling through the desert. Turban: He’s an Arabian. 

. 

I couldn’t think of a Middle Eastern scientist. 

He is wearing Middle Eastern clothes. 

She is wearing big clothes that covers her hair and face. It is their tradition and law 

to wear these things. I can imagine this picture when I hear of Middle Eastern people 

(scientist). 

He made the foundation of mathematics. Because of him, we now know more about 

optics. 

[Because I think scientists have to study books hard and it would be very dangerous.] 

Thought is getting better there aren’t much female scientists in Western Asia. 
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Most Middle Eastern people are brown and they have big eyes. They have turbans 

on their heads. I had a feeling that [Middle] Eastern people were good at mathemat-

ics. So I drew a ruler and a stick as their equipment. 

Middle East represent it to me that they might wear cloth to cover their hair and has 

a double eyelid. 

Middle Eastern people is mixed up between West and East people. So they have 

dark curly hair, and has a double eyelid. 

I drew him because I couldn’t think of a Middle Eastern scientist. 

Goggles. 

Class descriptions on the post-DAST-C administered four to six weeks after the pro-

gram 

Eastern Class Descriptions of the Post-class DAST 

They invented gunpowder, also there were many alchemists. Therefore, I think they 

developed chemistry. 

I drew Zhang Heng because he is one of China’s most revered scientists in history. I 

drew him with a through bubble that depicted some of China’s greatest inventions. 

This includes the seismometer, gunpowder, paper, and the compass. 
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7. Jang Youngsil did a lot of works in the field of science. He made “chukugi” 

which is for measuring the amount of rain, 양부일부, 수표, and so on.  His inven-

tion influences on Korea’s agriculture very much and helped farming.  

8.  

5. I learned about Hong Daeyong in our school in history class. We was very inter-

ested in Western things. He didn’t think that China is the center of the world. He 

knew that the earth is not the center of the solar system. 

6. He is one of the realists in Joseon Dynasty, but I don’t know who exactly he is. 

He studies about practical science and there are pottery, book, and plans for con-

struction. 

7. I could not think of a scientist from Eastern. 

8. I drew Jang Youngsil’s invention [raing gauge, astrolabe, clepsydra] and King 

Sejong. Because Jang Youngsil is very famous Korea scientist and King Sejong 

made han’geul. 

9. I think he is one of the greatest scientists in the East, Jang Youngsil.  He invented 

many machines which made the Joseon Dynasty more practical. 

11. Because I researched about Kongming lantern. Before, he always brought fan 

made by crown father. In the picture, we can find Kongming lantern. It was amazing 
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item. I wonder how he invented it. In addition, he also invented many other fantastic 

items. I respect him. That’s the reason. 

12. Since the Eastern scientists have studied because of weapons and medicine. 

GLPS 18 Start (did not integrate this yet) 

Class 21 

Before 18
th
 century, almost East Asian scientists were confined to kingdom or palace 

to study science. That’s the reason why East Asian science could not develop though 

they were very smart. 

4. Jang Young shil is the best scientist of Korean scientists that all of the Korean  

thinks his works are still remain nowadays. 

5. Jang Young shil is one of the best scientists in Korea so I draw him. 

7. Lee Soyeon because she is an astronaut 

9. Because he works with some liquids and make experiments and he doesn’t look 

that handsome. 

11. Queen Seondeok made Cheomsongdae for her populace, and also she succeeded 

in her goal. 

12. I think Eastern science includes acupuncture mostly so I drew some plants and 

needles and our country’s scientist Jang Youngshil and his inventions. 
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13. A long beard, a cloth that scientists wore at that time (Jang Young shil). 

14. Jang Youngshil made Han Cheon Dee 

Class 22 

1. Ancient China is famous for war inventions and development. This picture depicts 

a soldier shooting a cannon. 

2. Just a random East Asian scientist. 

10. She brought my attention to science. 

13. Jang Youngshil was Korea’s well known scientist when King Sejong was around. 

He invented a lot of things which connects with science, so he must’ve had a clothes 

from Joseon dynasty. 

14. Jang Youngshil made rain gauge. 

15. As you can see scientist has a pience of an atom moden on his lab coat and has a 

book of physics and has a calculator in his pockets. 

 

Western Class Descriptions of the Post-class DAST 

Western such as USA has a great technology of weapons so I draw it. 

I drew Isaac Newton since he was one of the people who laid the foundations of 

modern physics. I drew the apple to signify Newton’s theory on gravity and the 
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prism to signify his theory on colors.  I also drew Archimedes who contributed to 

physics by describing the laws of the lever and buoyancy.  

7. Isaac Newton also left many contributions such as finding out gravity, inertia, and 

so on. He is famous all over the world. Many people respect him. 

8.  

(20)5. I learned about him in science class very long ago. He is one of the scientists I 

remember very well.  

6. He uses many equipment like a microscope. He observes small things. 

7. Copernicus because I did a presentation about him. So, I remember him strongly. 

8. I draw Ptolemy, Newton, and Edison. Because I study about Ptolemy, also he 

claim heliocentric theory, Newton is famous scientist and Edison is great inventor.  

9. Recently, I learned about J.J. Thomson and he was the first person to find the 

electron. 

11. He look forward, fundamental of solar calendar. He observes the shadow and try 

to find pattern. He wearing an ancient Rome custom. 

Class 21 

1. Contrast to East Asia, Western science came out from free mind. They could de-

vote teir all lifespan for studying science. 
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4. Archimedes was a scientist who represented that era. His screw was innovation 

that people can move much more waters. Also he found buoyancy, one of the great 

power. 

5. Scientist of West did many experiments related to biology. 

7. Marie Curie and her husband. 

9. Because he works with some liquids and make experiments and he doesn’t look 

that handsome. 

11. Her name is Hypatia. She died because she didn’t discriminate and also she was 

famous although female. 

12. I think the basement of Western science was Greek science. So I drew 

Aristoteles and his inventions and things he found out. 

13. He doesn’t have time to shave sideburns during research. He likes to wear lace 

shirts or just white shirts because of the simple and comfort of wearing. 

14.  

Class 22 

1. Galileo was one of the first Western scientists I could think of. Famous for his 

philosophical and astronomical feats throughout his life. 
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2. Because Isaac Newton is famous with the apple and the tree finding out about 

gravity. 

10.. 

13. Because Pasteur was a scientist who studied medicine and he was said to have a 

curly bushy hair (and mustache). And in his picture, he is holding a vile of medicine 

which he invented could cure the disease. 

14. Thomas Edison because he made the first light bulb. 

15. He is wearing a beaker and [?] shirt in the back has a distillation going on.  

 

Middle Eastern Class Descriptions of the Post-class DAST 

In ancient time, they found their road by observing stars, and sometimes they used to 

measure time thanks to stars. 

I drew Alhazen and his intromission theory, which shows how light from the sun 

reflects off an object and goes into the eyes. I also drew Al-Khwarizmi and his con-

tributions to mathematics, particularly to algebra and the idea of zero. 

Middle Eastern science is famous for alchemy, and while scientists are experiment-

ing, many chemical are found. Therefore I think Middle Eastern science was im-

portant to the development of science of world.   
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8. 

(20)5. Our classmates did a presentation about Al-Khwarizmi. I learned that he or-

ganized algebra and used the idea of zero in his study. 

6. Al-Biruni measures the angle of horizon to find the size of the earth.  

7. I think middle east is famous for alchemy. So, I draw an alchemist. And alchemist 

usually mix materials together.  

8. I draw ibn al-Nafis and al-Biruni because ibn al-Nafis was an Arab physician who 

is mostly famous for being the first to describe the pulmonary circulation of the 

blood and al-Biruni calculated the size of the earth. 

9. He contributed in developing mathematics, astronomy, or other things.  

11. Al-Kazini was great scientist. He invented many amazing things, such as the 

balance. He customed, Islam clothes. 

12.   

Class 21 

1. In my opinion, environment had affected hugely to development of middle Asian 

science. Their religion, Islam, and harsh conditions made people unable to freely 

study science. 
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4. IbnZakariya Al Razi was a great medical scientist. He wrote a book called “Medi-

cal Canon”. It’s about 100 volumes of books also it effects other medical scientists 

in middle age and western one. 

5. My last project was about beer, which is related to distillation so I draw this. 

7. Knife – to explain surgery. 

9. Because he works with some liquids and make experiments and he doesn’t look 

that handsome. 

11. Al-Khwarizmi his famous developments is algebra. So he wrote another new 

math method. 

12. Middle Eastern scientists look like my picture although the picture is somehow 

terrible. And the building is hospital, which was very developed in Middle Eastern 

countries. 

13. A crow’s foot from stress about study. Wearing a traditional clothe. 

14. Mesopotamian made the calendar. 

Class 22 

1. Ibn al-Haytham is the first person I could think of when I think Middle Eastern 

scientist. 

2. Ibn al-Haytham. 
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10. He broke my stereotypes about Middle Eastern scientists/science. 

13. Because he studied chemistry of various countries. And he was from Middle 

East so he must’ve looked like the person between East and Western person. 

14. Albucasis, I draw a surgeon. 

15. Holding a constellation chart, has a telescope and astronomy. 

 

Open response question 25 of the `personal interest’ on the FCQ survey.   

Question: ``Because of this course, I want to modify my drawing of the Eastern, 

Middle Eastern, and Western scientist.  (if no, skip; if yes, please explain). 

Class 19 

Blank 

Yes, I will change my Middle Eastern drawing because I was biased the first time I 

drew the Middle East. I thought that Middle Easterners did not contribute anything 

in the world.  Now I know that many important scientific concepts, such as optic, 

alchemy, and chemistry originated from the Middle East. I would change my draw-

ing to accommodate all the scientific principles they have given us. 

Eastern, Middle Eastern, and Western: I think people who study science is same. It 

does not matter the culture, the most important thing is they love science. 
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Eastern—developed, invented very helpful devices in modern society such as com-

pass, paper, and gunpowder. Middle Eastern—Given basic background of modern 

science and found mistake of ancient science (ex: Alhazen, al-Jazari). Western—

Lots of genius ancient scientists, invented modern skills, gave us a time (ex: Coper-

nicus, Aristotle, Archimedes). 

Blank 

Middle Eastern—There were many alchemists so I think alchemy influence on sci-

ence Middle Eastern very much. I also think optics and natural science were devel-

oped in Islam. 

Eastern—at first, I just thought about Han’geul, Turtle Ship, ut now when I imagine 

the Eastern, I can think of 신기전, compass…Middle Eastern—I can think many 

things about Islam such as medical. Western—I can think of many things and I think 

this region is very important (ex: medical alchemist) 

10. Blank 

11. Eastern—low status person can be a scientist, too. They don’t need any fancy 

instruments for the science. They don’t need to be “Fancy”. Middle Eastern—x--

.Western—No need of fancy stuff. Normal person can do if they are creative. 

12. Eastern—didn’t change my mind. Middle Eastern—has similar appearance to 

Western. Western—Have blonde hair and looks like Western person. 
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Class 20 

 

1. Blank 

2. Eastern invented—compass, printing, gunpowder.  Also, China has scientific his-

tory. Middle Eastern—There are a lot of science that we don’t know well (not popu-

lar). Western—Science form the West was transfer to the Middle East. 

3. Blank 

4. Middle Eastern scientists worked very hard in alchemy {draw man mixing mag-

nesium and calcium}. Eastern—Ancient Chinese developed the compass {draws 

compass}. Western—Roger Bacon experimented the fact of the rainbow {draws 

prism} 

5. Blank 

6. Middle Easterners study about math, Easterners about astronomy 

7. Middle Eastern—Mixing (alchemy and chemistry) {draws flask}. Western—Stars 

(astronomy) {draws man staring through telescope}. East—No change. 

8. Middle Eastern—{draws al-Biruni’s determinations of earth’s circumference}. 

Eastern—draws rain gauge (측우기). Western—{draws heliocentrism}. 
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9. Biggest change for Middle Eastern—{draws optical graphics, a man who had de-

veloped numbers, flasks, test tubes, and an alchemical apparatus to distill liguids} 

10. Middle Eastern—I wanted to modify my drawing after knowing the golden age 

of Islam and many good scientists. Eastern—I wanted to modify my drawing after 

knowing the tons of inventions of Eastern science. 

11. I had some bias, but now I can understand other countries culture and science. 

Because of this course I thought Middle Eastern science is not good.  But now I 

know several Middle Eastern scientists and science.  It made me, more variety. This 

class is cool. Thanks for everything in this class. 

12. Blank 

 

Class 20 (summer) 

1. I want to change my drawing of Middle Eastern scientist to one more elegant like 

the Eastern and Western scientists. After looking into how much Arabic scientists 

did for the world.  I feel bad for putting 2 guy in 2 t-shirt and turban looking rather 

lowly. Middle Eastern scientists are just as good as the others. 

2. blank 

3. blank 

4. blank 
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5. I want to modify my drawing because now I realize that to science place, time 

does not matter. 

6. blank 

7. blank 

8. Western = talks about time or calendars. Middle Eastern = talks about Mesopota-

mia’s inventions. Eastern = China and Japanese cultures. 

9. blank 

10. blank 

11. blank 

12. {drawing of Eastern man in costume, gunpowder, rain gauge, and sundial; Mid-

dle Eastern hospital; Western Leaning Tower of Pisa} 

13. blank 

14. blank 

15. blank 

Class 21 

1. <Eastern> I had bad feeling toward China. So I thought Korean’s science was the 

best in East Asia, but I was wrong. China was the most important country in East 
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Asian science. <Middle Eastern> I respect their science. They were not just Islamic 

people. They were the true people who developed world science, not Western. They 

were the greatest scientist. From now, Western is making world science developed, 

but the fundamental base is Middle Eastern’s. <Western> I cannot deny that West-

ern is leading the world science, but it’s not their own. The real scientists in Western 

are ancient Greece and Rome philosophers. 

2. blank 

3. blank 

4. I want to change my drawing of Middle Eastern one because I don’t have a lot of 

information about Middle Eastern. I just know about alchemy about Islamic science 

(especially Muslims). 

5. [Eastern] – I just thought Eastern people were just interested in some superstitions. 

However, there were many achievements that they achieved, especially Chinese. 

Chinese made many things like compass, calendar. Koreans also did great jobs like 

star map, chomseongdae. [Middle Eastern] – Before the course I just know that 

Middle Eastern people were good at science. However Middle Eastern people did 

very many things. For example they made beer. [Western] Before I didn’t really care 

about Western people. But I think they also did great jobs. 

6. In Eastern, I want to add some inventions during King Sejong’s period, like heav-

enly planisphere and self-striking water clock. Also I want to add astronomical 
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thinking and inventions like star map and star gazing tower. In Middle Eastern, I 

want to add beer, coffee, and compass. In Western, I want to add some scientists like 

Galen, Dioscorides, and Hippocrates. 

7. Blank. 

8. I want to change the man in to a long, straight, hair, and woman who is wearing 

glasses (for Eastern). Big eyes and thin lips. 

9. I want to change the Middle Eastern scientist. I want to draw a scientist who is 

free from the office and making inventions. 

10. Blank 

11. I want to change all. Before I draw the scientist look like same. But now, I want 

to change like the most special. In Eastern scientist I want to put a lot of documents 

& cultural assets. In Middle Eastern I want to put a lot of maps. In Western I want to 

put a plan. 

12. Eastern – write about acupuncture, herbal medicine. Middle Eastern – Draw 

about Al-Khwarizmi, people in medieval Islam. Western – Add ancient scientists, 

delete modern scientists’ inventions, thoughts. 

13. Blank 
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14. I want to change all of the three scientists. I want to draw them all the same. 

They are all inventing and studying about science and trying to figure out scientific 

facts. 

15. At Western, I want to change what was in the scientist’s hand. Because she/he 

was holding some kind of flower. 

Class 22 

1. Blank 

2. Blank 

3. Blank 

4. I would have more details on the background (time period, place) 

5. Blank 

6. Blank 

7. Blank 

8. Eastern – none.  Middle Eastern – There were some scholars who developed alge-

bra and also lots of other things.  Especially al-Kindi, he worked  at House of Wis-

dom in Baghdad. And he could keep working on his work with other scholars in 

there.  Western – Eratosthenes discovered Earth’s circumference with creative way. 

He used shadow to measure it. 
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9.  Blank 

10. Blank 

11. Middle Eastern – I didn’t know that there were Middle Eastern scientists. I 

thought they were all mathematicians and philosophers. After taking the course, I 

learned that Muslims are the ones who developed many surgical instruments, so, I 

should modify my drawing of Middle Eastern scientist who was holding a ruler add-

ing flask and fench(?) 

12. I can’t explain but I really change my mind. Not all of the Western culture are 

the same, not all of the Middle East are the same.  They are different. 

13. Blank 

14. Blank 

15. Blank  

Appendix: Transcribed interviews.   

Sound recordings consist of eight students.  Content is true to original dialogue 

and very lightly corrected for grammar mistakes by the students.  Note, English, 

for the students, is a foreign language. 

Class 19 pseudonym, “SY” 

R = Reseacher 
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R:  Okay, I am here with one of the students in class 19.  Student SY, do you 

remember our history of science drawings that we drew for three scientists? 

SY: Yes. 

R:  And, did you draw three scientists that were exactly the same, or, were they 

different? 

SY: At first? Or later? 

R:  In the beginning of the course. 

SY: It was not much different before and later but…later I changed my thinking 

about the Eastern and Middle Eastern scientist. 

R:  Okay, of the three regions…what, what were the three regions that we stud-

ied? 

SY: East, Middle East, and West 

R:  And, which region did you know most about, and least about? 

SY: I knew the most about Western scientist and I didn’t know anything about 

the Middle Eastern scientist.  

R: And, if you had to give a ranking of the three regions, would you give a 

ranking or not give a ranking, in the beginning. 

SY: I gave a ranking. 
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R:  What was the ranking in the beginning? 

SY:  The first was the Western. Second was East.  And third one was the Middle 

Eastern. 

R: And, why would you rank the West first and the Middle East last? 

SY: Because, I think I knew about the Western the Most…and Western scientists 

are much more popular than other region’s scientists, I think, at first. And, I didn’t 

know much things about Middle Eastern science , so, I give that. 

R: Do you think that the ranking from 1, 2, and 3 made you less interested to 

learn about the second (East) or third (Middle East) regions? 

SY: Yes. 

R: So, do you think that students also, because there is a ranking of a low re-

gion…do you think they also don’t want to learn about low regions? 

SY:  Yeah, I think so. 

R: After history of science, would you change the ranking of the regions or 

would it be exactly the same? 

SY: I would change the ranking. 

R: And, what would the new ranking be? 
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SY: Uh, I would not make the ranking because uh the culture …the cultures are 

all different [from] each other, and so that makes the development of the regions and 

science different and so I would not make the rankings. 

R: So, each culture should be studied because they developed science different-

ly, so, they are all equally interesting? 

SY: Yes. 

R: And, so, do you think that now that we know about all of these re-

gions…students are more…or, you would have a more positive opinion about Mid-

dle Eastern or Eastern regions? 

SY: Yeah. 

R: When you think of Middle Eastern.  The idea of Middle Eastern, what do 

you think?  What did you think before the history of science course? 

SY: Uh, I think that they are not good at science. But, after I had researched 

the…the….they are really good at many things like alchemy, natural science, or op-

tics…so I was… 

R: And, when you think of the idea of the idea of East, just the idea, what 

comes into our mind…before the course? 

SY: Uh, I think they are not much developed than Western. I don’t know much 

about Eastern science. 
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R: How many topics in our class did students do about famous women in sci-

ence? 

SY: None of them. 

R: Why do you think no one did anything about women? 

SY: Erm, I think they are not interested or …in that time the women are not 

popular so…it can…I think students think that men scientists are 

more…more…intellectual…so, I think … 

R: If we taught more about famous women in science, do you think students 

would be more interested to do these presentations or would there be no change? 

SY:  I think they will change because they have uh..uh..mmmm….uh…like nega-

tive…negative thought of female but after they learn about female scientists a lot 

they will change their mind because they now know the woman’s……wait…..power. 

R: How many topics did students do about Japanese science? 

SY: They didn’t do any. 

R: Why do you think nobody wanted to do the history of science of Japan? 

SY: I think they do not know about Japanese science well and also they have a 

negative thought Japan 
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R: If we taught more and had more background information and more presenta-

tions do you think that would improve students’ opinions  about history of science in 

Japan or would it have no impact , no effect?  

SY: I think it will have a little impact but now students have negative 

….like…they claim that Dokdo is their land, so, still have bad view of Japanese. So, 

it will influence Japanese science also. 

R: Before the history of science, did you have a positive opinion, negative 

opinion, or no opinion about studying the past. 

SY: I didn’t like studying of history at first. 

R: And, after the history of science, has this opinion changed? 

SY: Yeah, I think after I research many things I think history of science is inter-

esting then I first thought about  

R: In our presentation class many students would stand up and do presentations, 

right? 

SY: Yes. 

R: And, do you think that the students who were sitting in the classroom are 

learning or not learning from the presentations of other students? 

SY: Uhh…some of them are learning but some of them are not learning and 

maybe it is hard to understand just listening to history of science and it will be a lit-
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tle boring. But, some will think that it is interesting so each of students have differ-

ent behavior listening to other presentations. 

R:  Did you learn while listening to other students are was there no effect on 

you? 

SY: I think some of the presentations were interesting but some of the presenta-

tions were a little boring so I think I learned half of them 

R: And, we had many books covering the three different regions, right? 

SY: Yes. 

R: Do you think that we had enough books for each region or do you think that 

some regions had more books? 

SY: I think that some regions have more books because some regions have only 

many same topics…so for example Western has more diverse topics of the  book.  

R: And do you think that influenced you to think that the West has more and 

better science or maybe that our class does not have enough books or did you think 

the class had enough books? 

SY: I think we……I think the….Western scientists are more popular so and 

more well known, so, there are many books about Western. 

R: If we added more books for our class about East and Middle East do you 

think that would have any effect? 
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SY: Yes I think student uh..will want to know more about the Middle Eastern 

and Eastern  

 

Transcribed interview 

Class 19 pseudonym, “JH”, student no. 2 

R = Researcher 

R:  In our history of science class, do you remember the three regions that we stud-

ied? 

JH: Yes, it was the West, Middle East, and East. 

R: And, do you remember the DAST drawing about what a scientist looks like? 

JH: Yes, I do. 

R: In your drawing about the three scientists, did they look the same or different? 

JH: Umm, they looked different. 

R: Can you describe the differences among the three regional scientists? 

JH:   Umm, for the East I drew the inventions that the Chinese have made. I drew 

the stereotypical Asian…scientist. Uh, for the West, I drew a, uh, what comes to 

mind when I think of West is someone like Isaac Newton and Albert Einstein. So, I 

drew someone like that. And I drew how they discovered the principles of um, how 
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they established physics, how they established many scientific principles. For the 

Middle East I have not learned much about the Middle East so I drew a desert back-

ground and a um, an Arabian with hats, scarf. 

R: So, the three regional scientists were not from the same time period? 

JH: Uh, no. 

R: The Western scientist was modern? 

JH: Yup. 

R: And, the Eastern scientist was [from] what time period? 

JH: Um, I guess around the 1000s. 

R: And, the Arabian scientists would be from around what time period? 

JH: Um, just, it could be modern, it could be from a long time ago. 

R: It could be modern, it could be ancient, but, anyway, the progress is more, kind of, 

ancient? 

JH: Uh, yes. 

R: Did you have in your brain…so, you knew least about the Middle Eastern culture, 

right? 

JH: Um, I knew a little but I did not know that much. 
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R: Not as much as Eastern or Western? 

JH: No. 

R: And, in your brain did you have a kind of a “ranking” of the regions? Or, no 

ranking at all? Or, equal ranking? 

JH: Um, well, I would say Western and Eastern would be a lot higher than Middle 

Eastern. Initially I thought. 

R: Do you think that ranking, there was a number one, and the Middle East was 

number three, a much lower ranking…do think that, in the beginning, before our 

class, do you think that affected your motivation or your attitude to learn about that 

region? 

JH: Um, I guess a little. 

R: And, how would it affect? 

JH: Um, I was not that excited to do the Middle East because, first of all, I guess I 

was kind of biased because when I think of Middle East, I usually think of an un-

productive country in Africa. So, I guess I was not that interested in doing that topic. 

R: Okay. When you think of the Middle East, before, did you think of Africa?  

JH: Africa, Iraq, Iran, and those places. 

R: After the history of science, has your knowledge about the three regions changed? 
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JH: Uh, yes. I think that the Middle East…now I know that Middle Eastern did con-

tribute many things such as algebra, the idea of zero, how people see, and, others.  

R: Would you say that your ranking would change in any way? 

JH: Uh, yes, I think that they are equal.  

R: Oh, so all three cultures now are equal? 

JH: Equal.  

R: And, if you had to look at your original DAST drawing, would you modify it now?  

JH: Uh, yes. I would make the Middle Eastern more scientific. I would add the con-

cept of algebra, and, um, the contributions they had to the world. 

R: Do you think that learning about all of these regions increased your motivation to 

learn about them? 

JH: Yes, I think so. 

R: How many students took topics about Japan? 

JH: Japan? 

R: Yes. 

JH: Um, I am not sure anyone [did]. 

R: Why do you think no one took a topic about Japan? 



 213   
 

JH: Uh, Japanese science. Well, for me, all I can think about the Japanese is Samu-

rai…I can’t think of anything scientific other than that. For most Koreans, they dis-

like the Japanese because the Japanese invaded Korea before the Korean war. So, I 

think their opinions about the Japanese is very low and did not research them be-

cause of this.   

R: If we, in our class, talked more about Japanese science and Japanese contribu-

tions, do you think that it would have changed your opinion, or not changed your 

opinion at all about wanting to research that area?  

JH: Um, if I knew more about [what] the Japanese did, I might have studied [about] 

the Japanese, and maybe other students, too.  

R: So, talking about it would have helped increase the motivation to learn about it? 

JH: Err, yeah, I think so. 

R: Okay.  How many students did topics about famous women in ancient times? 

JH: I don’t think anyone did [about] famous women, either.  

R: Why do you think no one took a topic about famous female scientists in antiquity? 

(The front-page image of our Wiki features Hypatia, a female astronomer of the 

fourth century AD). 
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JH: Um, in ancient times women were, um, usually suppressed. They couldn’t ex-

press their ideas. Uh, they couldn’t express their opinions. So, I think this is why we 

do not know many ancient women scientists as much as [about] men. 

R: So, if someone did give a presentation about women, would it be personally in-

teresting to you? 

JH: Um, maybe…if the topic was interesting, yeah. 

R: Should we discuss more about famous ancient women in the classroom time?  

JH: Yeah, I think it will increase our knowledge about them….yeah. 

R: We have books in our classroom for the three regions, right? 

JH: Yes. 

R: And, did we have enough books for each region? 

JH: Um, there were enough books, but, maybe, some more would help.  

R: Do you think one region had more books than another in our classroom?  

JH: I think they were all equal. 

R: In our classroom we had students stand up in front of a room and present to a 

group of students sitting down, right? 

JH: Yes. 
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R: Did you find that you were learning by sitting and listening to students give six-

minute presentations?  

JH: Um, yes, I did learn a lot. 

R: So, it was an effective use of time? 

JH: Yes, I think so. 

R: Should continue doing it this way? 

JH: Uh, yes. 

R:  Do you think the handout were effective also for you and the others?  

JH: Uh, yeah, the handout helped a lot. It helped us gather our thoughts. It helped us 

when it happened, why it happened .And, yeah. 

R: Before the history of science did you have a positive impression, negative im-

pression, or no impression about learning about the past? 

JH: Um, I am usually interested in history. And, I usually like science. I like science 

a lot. So, um, I had a good impression about history of science.  

R: And, after the history of science, did anything change for better or worse or no 

change?  

JH: Um, my appreciation for history of science increased a little.  
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Transcribed interview. 

Class 20 pseudonym, “YW”, student no. 4 

R = Researcher 

R: Do you remember the three regions that we were researching in the history of 

science? 

YW: Yes.  First time Eastern, Middle Eastern, and Western. 

R:  Do you remember the three DAST scientist drawings that we did in the begin-

ning of the camp? 

YW: Yes. 

R: And, did you draw the same kind of scientist or different scientist for the three 

regions? 

YW: Not really. I drew them ... some kind of person, um, riding [on] the camel, but, 

at last, I drew a… 

R: For which region is this? 

YW: Uh, yeah, Middle Eastern because I think it is the most important…I drew al-

chemists doing some kind of experiment. 

R: And [what about] the East? 
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YW: East?  I drew a Korean guy who was studying the constellations. But, I 

changed it into the compass that everyone tries to find their direction, where to go 

specifically. 

R: And [what about] the West? 

YW: Western…I drew Roger Bacon. He is sending to the jail but me saying, “ah, 

it’s true, you guys have to believe it.” 

R: So, in all of your three drawings, are the time periods the same for all three? 

Please explain the time periods for each scientist. 

YW: I didn’t really know anything about Middle Eastern so I just drew a modern 

drawing because it is not that popular in Korea. And Eastern, it was in Joseon dynas-

ty. And Western, I drew Renaissance but I do not remember the exact. 

R: In your brain, when you the first DAST drawing on the first day of camp, did you 

have a ranking, no ranking, or equal ranking of the three regions?  

YW: Of course I really prefer to do the Western scientist because it has 

more…um..more…common knowledge.  We already know about Hippocrates, the 

Egyptians; they influenced our society so much. But, after I studied about Middle 

Eastern… 
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R: Okay, but wait, but wait, we are talking about the beginning only. So, yeah…and 

the second region, the East, why do you have the East ranked second, the Middle 

East ranked third, in the beginning? Before we took our class. 

YW: Because before class Middle Eastern was boring.  We don’t really know well 

about them.  

R: Because you don’t know well about them, do you think that in the beginning you 

felt, not motivated, to learn about them?  

YW: Yes. I was kind of not curious because it was kind of…yeah…it seems to be 

boring.  I thought there were only religious not scientific…praying to God, and 

things like that.   

R: After taking the history of science, we are on the last day, would you change your 

original drawing? Your original DAST drawing—would you change it or keep it the 

same?  

YW: No, of course I would change it.  

R: What would you change? 

YW: Middle East. Because I appreciated that they gave us the basic ideas…the fun-

damental ideas to Western. They were so professional, and gave us work about con-

stellations. 
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R: If you (now we are at the end of camp), would you change your ranking? Keep it 

the same? 

YW: Umm, I think, someone who developed the basic idea or someone who gave 

the basic idea is maybe equal, but, I still prefer [the one] who developed, which is 

Western, and, maybe, Western more [they] won very many war and they wrote their 

history by themselves…and that is why they wrote some false things. Western[ers] 

prefer that they did some kind of good experimental knowledge they gave us but, 

first, still Western, second I think it is Middle Eastern, they achieved so much. And 

then Eastern. 

R: Speaking of Eastern, how many students took topics about Japan? 

YW: Nobody. 

R: Why do you think nobody did a presentation about Japan? 

YW:  Umm, maybe, when you think about the Eastern part, they think China, Korea, 

and Japan. But, maybe because of, um, war between Korea and Japan… 

R: Do you think that if we had more presentation time about Japanese science, do 

you think your opinion would change or stay the same about Japan? 

YW: Um, yeah.  Um, actually, frankly, I don’t really like Japan, but, I really want to 

learn about them because it is kind of very sad that we are gonna still have bad rela-

tionship with them and we have to develop our relationship and it’s gonna be better. 
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R: So, after history of science, would you give [a] science topic about science of 

Japan in “ancient” times? 

YW: If I have chance…maybe if I come back here, definitely will do that. 

R: How many students gave presentations about women in ancient times? 

YW: Also nobody. 

R: Why do you think that was? 

YW: Um, maybe, um, [due to] cultural problems. Like, every single country did not 

award a woman…they did not have chance to do some kind of experiments or study-

ing. In Korea they didn’t even have a chance to go to school. I think it is very, um, 

balanced. They have same brain. That’s why I think we did not have any women 

scientists. 

R: Before history of science, if someone gave a presentation about women, would 

you pay attention or not pay attention. 

YW: Marie Curie is the most well known. Except for Marie Curie, I do not really 

know about any woman scientists. 

R: After history of science—now we are at the end of camp—if someone presents 

about women, would you be more interested or still the same, not interested? 

YW: Uh, I will try to be interested in…but…yeah, maybe…yes, because, it is a spe-

cial chance to learn about women scientists. 
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R: Before history of science, did you have a positive, negative, or no impression 

about learning about the past? 

YW: Um, actually, I do not really like history because in Korea the school always 

taught me that I have to memorize what year they colonized USA or what year they 

got freedom. I really hate that kind of knowledge and memorizing all of the infor-

mation in a book. But, in here, I really changed my mind that, um, very active, very 

active participation with my friends and my teachers and TAs. 

R: So, now after history of science, you now have a positive impression about learn-

ing about the past? 

YW: Yes. 

R: We had different books for different regions, right? 

YW: Yes. 

R: And, do you think there were enough books for each region? 

YW: Um, when I first started the Middle Eastern scientist, I was very confused 

about what can I do because it was the first time and I tried to find my books but 

there was not enough information.  Maybe because it was the first time. Um, yea, 

there were enough books but they were too hard. Hard to find information. 

R: Do you think that one of our regions had more books than another region? In our 

classroom. 
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YW: I saw many books. 

R: Was everything balanced? 

YW: Yeah, I think. 

R: So, in our classroom, students stand up and present to students sitting down. Do 

you think that you learned while listening to other students stand and give presenta-

tions? 

YW: As Mr. Ganse said, we developed very much. We communicated with them 

and got very active and got motivated with other people. It really helped me because 

that kind of information or teaching…or method of teaching in a Korean school does 

not have that kind of program…and yeah, it was, like, very different. 

Transcribed interview 

Class 20 pseudonym, “GJ”, student no. 8 

R = Researcher 

R: In the history of science class, do you know the three regions that we studied? 

GJ: Maybe…study…Middle East, East, and West. 

R: Right.  Do you remember the drawing you did in the beginning, the drawing of a 

scientist? 

GJ: Yes. 
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R: And, were the three scientists the same or different? 

GJ: Um, different. 

R: Explain the Eastern and Middle Eastern [scientists]; how were they different from 

the Western [scientist]? 

GJ: In the beginning, I know about Eastern and Western because in Korean school 

we learn about that. But we didn’t learn about that Middle Eastern. So, I just draw 

some kind of scientist, I don’t know, someone. But, after this camp, I… 

R: Okay, good. So. In the beginning, right…now.  That is a really interesting idea. 

You didn’t know anything about the Middle East; so, what camp into your mind?  

And, what did you draw on the paper?  There is no wrong answer or right answer. 

What did you draw for a Middle Eastern scientist? The qualities… 

GJ: Just some…someone use…have experience about…chemical. Just that. 

R: Did the scientist look different?  Did he wear different clothing?  Was it a she, or 

he?  

GJ: Just, I draw [a] man, and, he have a mustache.  

R: Okay. And, did you rank Middle East, East, and West or did you have no ranking?  

Before history of science, if someone was to ask you if you would rank regions 

(world areas) in science, would you have a ranking? 

GJ: Western.  And then Eastern and last is Middle Eastern. 
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R: Can you explain why you would have that kind of a ranking?  

GJ: In the beginning, I think, science is development in Western…almost, so, we 

learn about science about Western. So, I think Western is very good.  And then, 

Eastern is kind of Korea, China, and Japan, so, we learn about that in history class. 

In Korean. So, I know about that but we don’t know about Middle Eastern so I think 

Middle Eastern is hardest.  

R: Do you think that because the ranking for Middle East was low, or any region 

that has a low ranking, do you think that affects your motivation to learn about lower 

ranked cultures?  Does it have an effect or no effect in your motivation, in the be-

ginning, to learn? 

GJ: Yeah. Because, it is less interesting. 

R: So, a rank-1, you would be more motivated to learn; a rank-3, there is just not 

[any] interest, right? In the beginning. 

GJ: Actually, in the beginning I didn’t like Middle Eastern, so, I didn’t want to study 

it. 

R: Okay…right, can you explain why in the beginning you didn’t want to learn 

about Middle Eastern?  There can be many different reasons why and we are curious 

to know what those reasons are. 
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GJ: Because, I don’t know about that and I think Middle Eastern is hardest of three 

regions. 

R: Like, uh, can you give some specific information about…like, it was hard, and 

about what you didn’t like? 

GJ: Um…. 

R: Like, the pronunciation of the names? Or…you didn’t think they made any sci-

ence? And, so, they are not very high?   

GJ: We don’t study about Middle Eastern, so I don’t think there is any scientist there. 

R: Okay. And, after history of science, are you [still] exactly the same or [have] you 

changed your opinion about the three regions? 

GJ: Changed. 

R: What has changed about your opinion about the three regions? 

GJ: I changed my mind about the Middle Eastern. There are many scientists in the 

Middle East. 

R: So, if you had to draw your DAST—your three scientists—again, would you 

change your drawings? 

GJ: Yes. 
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R: And, if you had to give a ranking, would you keep the same ranking, not rank 

them, or give a new ranking? 

GJ: New ranking. 

R: What would be the new ranking?  

GJ: Um, first is…Middle Eastern because it is really interesting for me. The second 

is…uh..um…Western, and last is Eastern. 

R: Okay.  And, what about your opinions about, um, the Eastern culture? Have you 

learned a lot and have more motivation about the East?  

GJ: I think Korean people already know about our culture, so, I think, it is not really 

interesting [to do it]. 

R: And, why would the West fall down in ranking? 

GJ: Um…because…I think Middle East is very interesting, so, Middle Eastern is 

high.  And Western is, like, difficult for me and there are so many things. 

R: How many students did presentations about Japan? 

GJ: Um, actually, there is nobody who study about Japanese? 

R: Why do you think that is [the case]? 
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GJ: Because I think Korean people do not like Japanese and then, one student in our 

class studied about Japan but I think there is so small information. Actually, he 

didn’t like it.  

R: Oh, so, do you mean that we didn’t have enough books in the classroom about 

Japan? 

GJ: There is a book and we can find [out about a] Japanese scientist in the library, 

but, Korean mind is “not good at” Japanese.  

R: Do you think that if we taught more about Japanese science in the classroom the 

way that we did in the history of science, do you think students’ opinions would 

change or not change, after? 

GJ: I think it [would] change because…actually, we don’t like Japanese. But, [if] we 

learn about Japanese more, there is some interesting kind…interesting scientists to 

know. 

R: How many students gave presentations about famous women in ancient science?  

GJ: Oh…no one. 

R: Why do you think that is [the case]? 

GJ: Long ago, many people think that scientist is only [a] man. But, now is different. 

There are not many famous woman scientist. 
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R: If there were presentations about famous women in ancient times, would you lis-

ten to it and get motivation from it, or would it have no impact on you? 

GJ: I think I will get affect[ed] because I can find famous scientists [who are] wom-

en.  

R: If we taught about famous women in ancient times, do you think the students 

would have a better impression about women in ancient times? 

GJ: Yeah, because we didn’t study about women scientists in our Korean schools. 

R: Before the history of science, did you have a positive opinion, negative opinion, 

or no opinion about learning about the past? 

GJ: I think, um, in the beginning, actually, I don’t like [learning about] past science. 

R: And, after the history of science, is your opinion still the same? Has it gotten 

worse? Or, is it better?  

GJ: Very good, because, past is not good, and, not impact[ing on] me. But, there are 

many basic modern science [dependent on the past], so, I think it is really good, for 

me. 

R: In our classroom, we had books for three different regions, right?  

GJ: Yes. 

R: Do you think we had enough books for three different regions?  
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GJ: Yes. 

R: Yes, I think there are many books. 

R: Do you think one region had more books than other regions? 

GJ: Yeah. 

R: Which region was that? 

GJ: I think West[ern] books is most, many. 

R: Do you think that affect you in the way you chose topics? Or, did you think that 

the West is more important because we have more books?  

GJ: No, I think Western have many kinds of the scientists. So, we have some stress 

about choosing a topic about Western [because] there are too many. But, that’s okay. 

R: In the class, students stand and give presentations while other students sit and 

watch, right? 

GJ: Yes. 

R: And, do you think that students who were sitting down, or, you [specifically] 

learned, listening, and watching another student present for six minutes? 

GJ: I think, when the topic is interesting, I can [pay] attention to her or his history 

presentation. But, a little bit boring because we are sitting, and watching, and listen-

ing. I think if we made a note taking rule, [it would be] good for students.  
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R: Do the handouts have any impact on the students who are sitting in the audience?  

GJ: I think audience makes audience [to pay] attention about my history presentation. 

Transcribed interview 

Class 20 pseudonym, “SE”, student no. 9 

R = Researcher 

R: Do you remember the three regions that we studied in our history of the sciences 

class? 

SE: Yes, I remember. It was Western, Eastern, and Middle Eastern. 

R: Do you remember in the beginning of camp you did a Draw-A-Scientist survey 

by drawing three scientists on a piece of paper? 

SE: Yes, I remember. 

R: Do you remember, did the scientists look the same or different? 

SE: They looked kind of different. 

R: So, erm, did any of them look the same? 

SE: So, they were kind of different by the kind of object they was having in their 

hand. 
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R: Please describe the differences for each region. You may start with the East, then 

move on to the West, and then [to] the Middle East. 

SE: Okay, in East, they was wearing kind of like hanbok (Korean costume) because 

I am Korean and I imaging them wearing [a] hanbok; they have boots with them; the 

papers.  But, in the Western, they had curly…they had…wigs in their heads. But 

most differences is what they’re wearing and what they have in their hands, and 

what is around them.  

R: So, some of your scientists are of an older style, as in a long time ago?  

SE: Yes. 

R: Does that mean that they do not have any modern technology? 

SE: No, but, my first thought was that they were very old.  

R: Oh, it’s not that they’re traditional, it’s that they’re old.  It happened a long time 

ago. 

SE: Yes, old. 

R: And, all of them were ancients, or, was one of them modern? 

SE: All of them were ancient. 

R: Of the three regions, which one did you know least about? 

SE: Middle Eastern. 
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R: If I was to ask you to rank, in your brain, if a ranking exists, the three regions, 

three areas about their science, would you have a ranking, an equal ranking, or no 

ranking?  

SE: Oh, well, equal ranking because I don’t think I can rank because it is all differ-

ent so I will not make a rank and I will make them all equal. 

R: That means that if I was to ask you to do a presentation, in the beginning of camp, 

did you have the same motivation to study about all of the three regions if you had 

to do Middle Eastern first, or Eastern first or Western first, you would have had the 

same motivation? Right? 

SE: No.  

R: Oh. Please explain which one you would have lower desire and why, in the be-

ginning. 

SE: My lower desire was Middle Eastern, highest was Eastern and Western because 

of accomplishments. But, at end of camp I think my lowest is Western and highest is 

Middle Eastern.  

R: Why did it change so that the Western is the lowest? 

SE: Uh, because, uh, but after [the] presentation when I was trying to choose the 

topic, I found that in Middle Eastern there is much more interesting topic but in 
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Western it was simple and plain, nothing special for me, and I was most interested in 

Middle Eastern. 

R: “Simple and plain” because you already have knowledge about this in your 

schools?  Or, because, we did not have enough books? 

SE: Uh, because, I already have some simple and just basic about the Western, and 

so it did not interest me.  

R: Okay, so, now that we are done with camp if I were to ask you to rank the regions 

one more time, would you change your ranking in any way? 

SE: No, I would not change. 

R: So, Western would be at the top? 

SE: No, I want to make [them] equal. 

R: All of them would be ranked number one? 

SE: Yes. 

R: Okay, that is interesting. If I ask you about your Draw-a-Scientist, would you 

change the drawings? 

SE: No, I do not want to change the drawings.  I do not like drawing.  If I change, I 

want to make it a little bit more modern.  Modern because uh, em, if my imagine 

was…before I take this course, I thought that they [were] really ancient. After I take 

this course, they could be modern people.  
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R: All of them? Which region would become modern? Which region would stay 

ancient? 

SE: I think Middle Eastern would stay ancient. And I think Western would be mod-

ern.  

R: And Eastern? 

SE: Eastern would be just the same. 

R: So, this class influenced what you think would be modern. 

SE: Yes [I agree]. 

R: Okay, I see.  How many kids took projects about ancient Japanese science? 

SE: Um, I don’t ever spot them doing any ancient Japanese science. 

R: Did we have material about Japan in our class? 

SE: Yes, there was material and I can find some books. 

R: Why didn’t students do science of Japan? 

SE: Because I don’t think they believe that Japan accomplished scientists work. 

There was interest in China but there was no interest in Japan. They don’t believe 

that Japan had invented something. They don’t have any interest in Japan. 
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R: If we had more books or if I taught about Japan, if I had some handouts, would 

that change their opinions or would that not change their opinions to do science of 

ancient Japan? 

SE: I think it will affect them, of course, they will begin to have [some] serious in-

terest in Japan, maybe. 

R: How many students took projects about female scientists in ancient times? 

SE: Well, it was quite few, and Jiyeon. I thought it was two or maybe one, and yes, 

there were few presentations about the female scientist. 

R: Did we have enough book material about female scientists? 

SE: Well, I think most material focused on male scientists. 

R: Why do you think students did not choose to do [work on] female scientists? 

They do exist; what was the problem? 

SE: Because I think they have a prejudice thought that all of the scientists are male 

and that they are trying to find male scientists in their prejudice. 

R: In our class a student would present five to seven minutes, would have a handout, 

and the rest of the students would sit and listen.  Do you think that was effective 

while you were sitting and watching someone…was that effective for you to learn 

about their topic, or not at all? 

SE: Not effective.  But, I think it influences me because it makes me work harder.  
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R: Okay.  So, did you gain any knowledge while you are listening to other presenta-

tions maybe about what kind of topic you can do or something that you didn’t 

know…because you said it was ineffective. 

SE: Yes, I don’t have many effective (I was not affected much) and I don’t think I 

learned lots of things from listening but it helps me to choose the topic and how to 

organize the presentations. 

R: How about the handouts?  Did that have any effect on you reading other people’s 

handouts? 

SE: Um, actually, not that much because I prefer my usual own way. I am used to it. 

But it influence me…makes me work harder.  

R: We try to ask questions to the presenters to increase their critical thinking skills. 

Did you feel like your process knowledge, your thinking skills, improved, because 

we tried to push you to listen and ask a student a question? 

SE: Yes, I think my critical thinking increased because I was trying to make a good 

questions and trying to be a good listener because I have to ask a good question and 

makes me to listen harder, and critically. So, I think it helps me.  

R: Was it effective to have Mr. Ganse come to class, sit in the back, and listen?  
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SE: Yes, I think it was effective. Some students don’t like Mr. Ganse coming be-

cause he has some questions and it was hard to answer. But, personally, I like Mr. 

Ganse coming.  

R: Do they put more effort knowing that Mr. Ganse is coming, or do they keep the 

same amount of effort? Whether he does or does not come. 

SE: They didn’t mind and put the same effort in their work and they put the same 

amount of effort. It was same.  

R: Before this class, in the beginning of camp, did you have a positive, negative, or 

no impression about learning about the past? 

SE: Um, I had no desire to learn about the past because I did not have any interest to 

learn about history. 

R: After the camp, was there any change, plus or minus, or no change? 

SE: Yes, plus, because I got really highly interested in history and I really enjoyed 

this course because it makes me to have an interest in history and I really appreciate 

for that. 

R: Is history about memorization or about something else because I was always used 

to memorizing but it is new because I was just researching myself  and it was very 

interesting.  

Transcribed interview 
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Class 21 pseudonym, “SH”, student no. 1 

R = Researcher 

R: Hello, how are you doing today? 

SH: I am doing well because I went to the rest stop and had ice cream. 

R: Do you remember the three regions that we studied? 

SH: Um, erh, it was Eastern, Middle Eastern, and Western. 

R: And, do you remember at the beginning of camp we did a DAST, Draw-a-

Scientist? 

SH: Yes, I remember it. 

R: And, did your drawings look the same or different for the three regions? 

SH: They were totally different. 

R: Okay, please describe for me the differences among the three regions that you 

remember. 

SH: Um, their study subjects, their clothing, cultures, and like that. 

R: Okay, so, what did you draw for the West? 

SH: Um, I drew a modern, Western scientist. Um, I can’t remember exactly. But, I 

think they are wearing science suit—white clothing—and, holding a…um,,er, I can-
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not remember.  The Western, um, I didn’t think they were that important at the be-

ginning. 

R: What did you draw for the Eastern? 

SH: Um, I drew Jang Young-shil for Eastern because he is one of the most famous 

scientists in Korea and also most Eastern scientists wear [clothing] like Jang Young-

shil and he worked for [the] government and other countries like Eastern. So I draw 

Jang Young-shil for an example of Eastern scientist. 

R: What did you draw for the Middle Eastern scientist? 

SH: I drew turbans and Middle Eastern clothing  and they just…um, I thought they 

were using science to just sell a product or using scientists at marketing, like that, so 

I just draw it. 

R: So, you drew Western modern, and Middle Eastern like a salesperson  because 

you thought that modern means advanced and good? 

SH: Uh, I thought that the Middle Eastern was not improved in science and that 

Western is very developed, more developed than Middle Eastern. So, I drew it like 

that. 

R: So, all of your drawings had different time periods? 

SH: Um…maybe I guess that I draw each region, each picture as their representative 

feature of their regions. 
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R: Okay. And, which region did you know least about? 

SH: Um…Middle East. 

R: In the beginning of camp, when we started, if I was to ask you to rank Eastern, 

Middle Eastern, Western, would you have a ranking? Or, would they be all equal? 

SH: Um, I have a ranking because I like Korea and Chinese science…they are most 

improved in my opinion.  I think Chinese and Korean culture were more developed 

than before the Western, before the 19
th
 century. So, if I rank the three regions, the 

first is Eastern, second is Western, and third is Middle Eastern. 

R: Did this kind of ranking in the beginning of camp affect your motivation to learn 

about the other regions? Did you feel more motivated to learn about the East? Not 

motivated to learn about the Middle East because you already had a ranking in your 

brain? 

SH: Um, I think that is opposite because I think I knew a lot about the Eastern. So, I 

was more interested in learning about that science. 

R: After this course, would you change your ranking? 

SH: Yes, I think Middle Eastern is first, Eastern is second, and third is Western. 

R: I see. Why is it that the Western is now at the bottom and the Middle Eastern is at 

the top? What happened? 
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SH: In Ancient Greece, at the time the Western has the most developed science but 

during the Middle Europe, during that time, Eastern culture [was] more developed 

and influence the West and Middle Eastern developed science, so I think Western 

accepted Middle Eastern and Eastern science, combined it, and just used it for their 

jobs. In my opinion I think like that so Western does not have its own science. Mid-

dle Eastern as great job that they connected Ancient Greece and modern Western 

society, so, that is how I ranked at first. Eastern countries developed their own sci-

ence, I ranked them second, and I ranked Western at bottom because of [lack of] 

unique points. 

R: Okay. Would you in any way change your drawings if you had to do it again, or, 

would they be exactly the same?  

SH: No, it will be changed…mostly the Middle Eastern because I didn’t know that 

they searched about the eyes and things in modern science. I thought they just 

watch[ed] the sky, made some maps, but, they did a lot more than I thought. So I 

should change the drawing because they did a lot of things in world history. 

R: How about the Eastern, would you change anything? 

SH: Um, not very much. 

R: Would you keep the Western as modern or would you change the clothing, or no 

change? 

SH: I would change Ancient Greece because it is the West’s own science, not influ-
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enced by other regions. I think Ancient Greek science is more important than mod-

ern Western science. 

R: Okay. How many students took projects about Japan? 

SH: In my class only two. 

R: Why only two?  Why not more projects? 

SH: Because Japanese didn’t…develop their own science, just accepted important 

Chinese and Korean culture, just used that. I don’t think there is an interesting sub-

ject about Japan. There is no study subject that we should search about Japan and 

there is not much information about it. 

R: Okay, you talk about information. If we had more information or if I taught about 

Japan, if I had more handouts, would that help you and other students to be more 

motivated or would that still not change students opinions about wanting to change 

to take a Japanese project? 

SH: Um, well, I took a Japanese project, I tried hard to show their own science, to 

do their own science, but most of them came from China or Korea; if we wanted to 

do about Japanese, even though there is a lot of information, but, first we should 

search about China and Korea, to search about Japan. That’s not a big deal about 

Japanese information. 

R: I see. How many students took projects about ancient female scientists? 
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SH: Only, I guess, one or two. 

R: Why only one or two, why not more? 

SH: Our time span is 3000 BC to [AD] 1600. At that time there were few female 

scientists  and we don’t have a lot of information about that. Most female scientists 

are after 1600. So, I don’t think they have information or interest about female sci-

entists. 

R: If I bought more books or got more information, would you do a project about 

ancient female scientists?  

SH: Yes, because it is unique. Most scientists in that time span were male scientists. 

So, I wanted to compare them whether they had different job or different social posi-

tion. So I wanted to know how their science subject or research are different. 

R: Students stood up, presented, while other students sat and watched. Do you think 

that was an effective way for you to learn while you were watching another student 

present? Or, did you kind of lose focus and not pay attention? 

SH: Because we are students and not scared, when I listen to other students present I 

don’t feel real interest in their presentation. I couldn’t understand their topic or what 

they are saying. So it did not affect me well. 

R: That is an interesting point. Sitting and listening to other students, did it help you 

to better criticize other presentations and improve presentations? 
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SH: Um, because I couldn’t understand their presentation… 

R: But, other students would ask questions… 

SH: Yes. 

R: So, did that process help? 

SH: I think that it didn’t really help us because are questions were about basic things 

and not deeply considering the presentation context. So…yeah. 

R: What could we do to improve this part of our class? 

SH: First, even though our research topic is not very hard or not that interesting we 

should make our presentations not just telling what they researched about. We 

should, um, talk about our information [so] that anyone can understand easily. The 

topic will be easier than we did. 

R: Okay. Before the history of science, did you have a positive, negative, or no im-

pression about learning about the past?  

SH: My favorite subject is history. But, Korean education history is about just mem-

orizing historical content…memorizing years, or something like that. This is the first 

time [that] I connected science and history. It was very interesting. 

R: Now that we are done with our camp, do you have the same, better, or worse im-

pression about learning about the past?  
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SH: Uh, I have gotten a lot of passion about learning science history. I am used to 

using Wikipedia for searching my history project. But, when I was searching about 

it, there was a lot of interesting information, I will keep searching Wikipedia after 

this camp.   

Transcribed interview. 

Class 21 pseudonym, “AH”, student no. 7 

R = Researcher 

R: Do you remember the three regions of our history of science course? 

AH: Yes, I remember that I drew three scientists like in the East, Middle East, and 

West. 

R: Yes, that was the Draw-a-Scientist (DAST). Did the scientists look the same or 

different? 

AH: They all looked different. When I drew East drew acupuncture. West scientist 

they were doing something, like, white-clothes. The Middle East is solving some 

math problems. He is wearing some turban or something like that. 

R: So, did you know anything about each region before, or, did you just guess in 

these drawings? 
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AH: I know about Eastern and Western but not Middle Eastern—I just guessed 

about them. I heard Middle Eastern can do math well so I drew that they are solving 

the math problem. 

R: Were all of the three regions ancient? 

AH: No, it’s not like ancient…maybe like modern but traditional. 

R: Oh. Which one? 

AH: Eastern, doing acupuncture . Western was just modern. Middle Eastern was 

wearing the Middle Eastern traditional clothes but they are working with chalk and 

blackboard. 

R: Do you think that modern is better than ancient? 

AH: Well, ancient science is like…their traditional science, so I think ancient sci-

ence are good but I think modern nice is more developed.   

R: You said ancient is traditional, right? Ancient equals traditional? 

AH: Not equal but…not same, but, almost same. 

R: Do you think modern can be traditional? 

AH: If we do modern science like maybe we do something for a long time, then, it 

will be traditional. 

R: Among the three regions, about which did you know least? 
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AH: Middle East. 

R: And, in the beginning of camp, when we first started, if I asked you to rank the 

three regions, would they be equally ranked?  Or, would there be a hierarchy? 

AH: Before the camp? 

R: Yes. 

AH: Well, I know about West and East a lot, but, I think Middle East was, like, low. 

R: Would that be your one, two, three? 

AH: Yes. 

R: In the beginning of camp, did that ranking affect your desire to learn about East-

ern, Western, or Middle Eastern because of [atendency to] rank? Or, did it have no 

effect on your desire to study?  Did you feel motivated or less motivated about a 

rank-three culture? 

AH: I became more interested to learn about Middle Eastern culture.  I learned a lot 

from my presentation and my classmates’ presentations. I want to learn about Mid-

dle Eastern science more, I know more about it than before the camp. My image in 

my brain that they are Middle Eastern scientists is not changed. I learned about them 

more. After the camp survey, I mean, I did not change because my image in my 

brain [about them] is not changed. 
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R: Okay, so, now we are at the end of camp.  If I were to ask you to rank the cultures, 

would you change your ranking, would they be equally ranked or would there be no 

change in your ranking of one, two, and three? West, East, and Middle East. 

AH: I think they will be equally ranked. Yeah, yeah.  Especially, I want to know 

more about [the] Middle East. 

R: Would you change any other part of the drawings?  I didn’t change.  Maybe I 

learned more but the image is still the same.  

AH: All would not change, too. 

R: How many students took projects about Japanese science? 

AH: In this camp? 

R: Yes. 

AH: Um, I think it was two. 

R: Why only two?  Why didn’t more students take ancient Japanese science? 

AH: I think Korean[s] have some bad feeling about Japan because, like, um, uh, be-

cause of 1910 or something, Japan like colonized Korea and Korean dislike Japa-

nese. Not all of [the] Koreans, but most of Koreans hate Japanese, so, they don’t 

want to do [projects about] Japan[ese] culture. Well, I did Japan because, well, Ja-

pan did something wrong, but I think we should have more, like, uh, I can’t explain 

well, we must not hate Japan and not [ignore] them. I think we should study them. 
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R: You took a project about Japan.  Did it change you in any way? Or, was there no 

change? 

AH: Well, before this camp, I did not have that bad [of a] felling toward Japan.  So, 

even this project, I think, I did not feel bad towards Japan, even before this project. 

Yeah, so, I think it is same. 

R: If I had more books, or handouts, or I taught more about Japanese science, would 

that help the students to increase their interest or would my teaching have no impact 

to change their thinking? 

AH: Uh, maybe adults’ thinking will not change, but, like, we are children, so may-

be you teach them traditional Japanese culture or their history, and I think their 

thinking will change. 

R: How many students took projects about women in ancient science?  

AH: I can’t remember well, but, I think Youngsoo did it, and, I think maybe they 

said it during presentation but I don’t think. Maybe I can’t remember or I didn’t  

hear because I went to the nurse’s office or the copy machine, I think just Youngsoo 

did it.  

R: Why didn’t more students study about famous women scientists in ancient times? 

AH: The reason was that there were not many women scientists in ancient [times]. 

Maybe [if] there are 100 scientists, only one is a female.  The female scientists had a 
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very lack of….[presence], so maybe one or two…like, females did not do science in 

ancient times.  

R: Okay, so, Youngsoo presented about Hypatia, a scientist from AD 315. Did that 

have any effect on you? Did you see her as a role model? Did you have more moti-

vation about science, or, did it have no effect on you?  

AH: Well, frankly, I liked science before this camp. I want to go to a science high 

school, before this camp even. I like science very much. I score a 100 in science test. 

So, Hypatia’s life may affect my thinking, maybe.  But, I did not change my mind 

about science.  Maybe another girl in my class, maybe their thinking could change. 

R: Can the girls see female scientists as role models? 

AH: Yeah. 

R: Would the boys take more female science projects? 

AH: Yeah, I think.  And, their thinking of female scientists will turn positively.  

R: I see. In our class, a student would present for five or six minutes and others 

would listen. Was that effective for you to learn while listening to another student? 

AH: Yes, I think it is, yeah, because before this camp I did not know about Middle 

Eastern science at all. But, while I am listening to their presentation, I think, now I 

know more about Middle Eastern science before the camp. 
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R: So sitting and listening to presentations helped you to learn a little more about 

each presentation? 

AH: Yeah. 

R: And, the other students? Were they focusing? Or, was it easy for them to lose 

their attention because of these presentations? 

AH: Sometimes they are focused, and sometimes they lose attention. Even if the 

presentation is very interesting, there are some guys who are not focusing.  Maybe 

they are sleepy, so, they are not focusing. Maybe if it is really interesting, everyone 

will focus. But, in every presentation at least one person is not focusing. But, I think 

I was not focusing all the time, but anyway we share it and we the handout about it. 

So, we learn from their presentation. 

R: Do the handouts help? 

AH: Yeah. 

R: So, you recommend students to always prepare handouts? 

AH: Yes. Handouts helps us to prepare the presentation. 

R: Before the history of science, before the camp, did you have a positive, negative, 

or no impression about learning about the past? 
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AH: Well, I said I like science. But, uh, and I like every subject. I like history and 

the study of society, ethics, Korean, English, and history, too, because it is interest-

ing what they did, what they learned, so, my interest increased a little.  

Transcribed interview. 

Class 21 pseudonym, “GSY”, student no. 12 

R = Researcher 

R: Do you remember the three regions in the history of science that we studied? 

HSY: Yes. 

R: What were they? 

HSY: East, Middle East, and West. 

R: And, do you remember in the beginning of camp we did a DAST, Draw-a-

Scientist survey? 

HSY: Yes. 

R: Do you remember your three drawings? 

HSY: I didn’t draw Middle Eastern. 

R: Okay, you only drew two of them.  Did the regions look the same or different? 

HSY: Different. 
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R: Can you please describe how they looked different and why you drew them dif-

ferently? 

HSY: I thought East was talking about China and West was talking about England 

or somewhere. I drew acupuncture and herbal medicine in [the] East. I don’t re-

member well [about my] Western [drawing]. 

R: And, why did you leave the Middle Eastern scientist blank because you thought 

that he or she looks as same as one in the other regions or because you did not know 

what a Middle Eastern [scientist] would look like? 

HSY: Both. 

R: Which one would you say is a stronger influence about why you left it blank? 

HSY: Um, I didn’t know well.  

R: The two scientists that you drew, Eastern and Western, were they from the same 

time period? 

HSY: Different. 

R: Why? 

HSY: I don’t know. 

R: What made you draw a different time period?  Which was modern and which was 

ancient? 
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HSY: Uh, East was older and West was younger, I think. 

R: And, why would you draw something like that? 

HSY: I thought about famous scientists and I drew them. 

R: Okay, so, do you think that Eastern science is just older, not modern, like modern 

science is Western… 

HSY: No, no, no. I thought about Eastern scientists—I don’t know about Chinese 

and Japanese things. I thought about Korean scientists and I just thought about Jang 

Young-shil. I was thinking about Western and I was unable to think about things, so, 

I just drew…modern scientist. 

R: Which region did you know least about among the three regions? 

HSY: Middle Eastern. 

R: If I was to ask you to rank the regions, would you have a ranking or would they 

be equally ranked? Easter, Middle Eastern, and Western. 

HSY: Similar. 

R: Oh.  Would you have a region ranked first, or all ranked just about equal? 

HSY: I had a ranking. 

R: Which world region would you have at the top? 
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HSY: West. 

R: Which one at the bottom? 

HSY: Eastern and Middle Eastern were similar in my ranking. 

R: Which one [of those two] would occupy the bottom? 

HSY: Bottom? 

R: Yes. 

HSY: Middle East. 

R: Now that we have finished doing the history of science, do you change your rank-

ing, or, would it be exactly the same? 

HSY: Hmm…same. 

R: So, the West would be at the top and Middle East at the bottom? 

HSY: Yes. 

R: In the beginning, when we first started the history of science, did this ranking of 

yours affect your motivation or desire to learn about a specific region?  Did you feel 

most happy to learn about the West, and least happy to learn about the Middle East? 

HSY: Um, not very different. When I was doing Western I was a little more excited. 

R: And, I take it that you were a little less excited about doing the Middle East? 
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HSY: {nods in agreement} 

R: After one month, is it still the same if you had to choose another project? 

HSY: Well, people know many things about Western. I would choose Middle East if 

I had to do another project because it is very special. 

R: Now, would you change your drawings, or would you keep the drawings the 

same? Let’s just talk about the East and West. Would you change your drawings? 

HSY: I want to change West. 

R: What would you modify or erase or add to that drawing? 

HSY: I will erase modern science and I want to draw Aristotle, Hippocrates, and 

those people from Greece. 

R: And how about the East? Change or no change? 

HSY:  Not very much. 

R: And what about the Middle East? Would it [remain] blank or would there be 

something inside? 

HSY: Something inside. Turbaned people studying medicine and science. 

R: This is not being negative, this is just your impression? 

HSY: Yes. 
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R: When you see turban and clothing, do you think about an old style or culture? 

HSY: Culture. 

R: How many students took projects about Japan? 

HSY: Two.  

R: Why didn’t more students take projects about Japan?  Is it because there were not 

enough books or is it because of a culture issue? Social pressure? Not having enough 

knowledge?  

HSY: I think there was like…two or three books…and…when we do East…science, 

we especially think about Korea because we are Korean and next is China and we 

don’t know very much  things about Japan. 

R: If we spent more time teaching about Japan would students be more motivated to 

do Japanese projects or would they still not want to do Japanese projects? 

HSY: If you teach? 

R: If we gave more lessons, documentaries, handouts, information, would that have 

any effect or no effect on their motivation to take a project on ancient Japan[ese] 

science? 

HSY: I would do but I don’t know what others think. I would do but Sungwoo took 

a project while I was searching other books. 
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R: How many students did projects about female scientists? 

HSY: One. 

R: Why only one? 

HSY: Because there was not many science (scientists). 

R: Because we did not have enough books or because we did not have enough scien-

tists? They don’t know? Do you think boys would take [projects about] girl scien-

tists if we had enough books and information? 

HSY: Maybe because you would hold us to do [it]. 

R: If they had the choice, they would not? 

HSY: They would. 

R: So, if we have the information, they will take those projects. 

HSY: And, in fact there are not many female scientists we know. 

R: Um, in our class students would stand and present and the audience would sit and 

listen, right? 

HSY: Yes. 

R: Do you think this was an effective way to learn? 
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HSY: Um…it was…sleepy. When they are like talking {inexplicable language}, like 

that, but when the presentation is exciting, I am not sleepy.   

R: When the student is energetic, the audience members listen better? 

HSY: {nods in agreement} 

R: While you were listening did you feel like you were learning, or, was it just not… 

HSY: I felt interested. 

R: Did the handouts help you? 

HSY: Some handouts helped, yes. 

R: What does making a handout do for you? How does it help you? 

HSY: If I have a better handout it means that I understand my topic and information 

better. 

R: And, before our history of science course, did you have a positive, negative, or no 

impression about learning about the past? 

HSY: I like history. 

R: And after? Any change? 

HSY: Better. 
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Appendix: Surveys 
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Draw-A-Scientist Checklist (DAST-C) 

You have up to 35 minutes to complete this portion of your participation. It would be reasonable 

to utilize the entire 35 minutes. Please do not talk to the other people who are participating in 

this study, as they are busy working as well. In the space below, please DRAW AN EASTERN 

SCIENTIST, 

  

 

 

 

 

 

 

 

 

please DRAW A WESTERN SCIENTIST (if different),  

 

 

 

 

 

 

 

 

 

 

please DRAW A MIDDLE EASTERN SCIENTIST (if different), 
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Faculty Course Questionnaire  
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Appendix: Post-DAST-C confirmation letter to partici-

pants  

Korean 

친애하는학생여러분! 

이번 여름 민족사관학교 GLPS 18 프로그램에 참여해 주어 

감사합니다!지난번 여러분들이 자발적으로 한 설문지 응답들과 DAST 

(Draw-A-Scientist) 이 저희에게 굉장히 큰 도움이 되었습니다.제가 전에 

약속드렸듯이, 서울대학교 머그컵을 선물로 보내드립니다. 

상자 안에 두번째 DAST 설문지를 동봉해 드리오니 설문지를 

작성하셔서 우편도장이 찍혀있는 봉투에 담아 발송해 주시면 

감사하겠습니다. DAST 는 여러분들이 들었던 과학사(history of the sci-

ences until AD 1600)를 듣고 난 후 어떠한 변화가 있는지 측정하기 위한 

것입니다.이번 설문지는 35 분 정도 소요되며, 설문지 분석의 정확성을 

위해 인터넷, 스마트폰, 또는 유사한 기계장비들을 사용하지 말아 주시기 

바랍니다. 여기에는 정답이나 오답이 없으므로, 편하게 여러분의 

주관적인 답변을 적어주시면 됩니다.설문지의 밑면에 설문지 번호를 

적어주시기 바라며, 만약 기억 나지 않을 경우에는 비워 놓으시면 됩니다. 

 

설문지를 작성하신 후에 첨부되어 있는 봉투에 넣어 우편함에 넣어 

보내주십시오. 첨부되어 있는 봉투는 이미 우편발송료가 지불되어 

있으므로 우표를 따로 붙이시지 않으셔도 됩니다.만약, 실수가 생긴 

경우에는 아래에 있는 제 address 로 발송해 주십시오. 
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서울시 관악구 신립동 산 56-1 서울대학교 물리교육과 13 동 

315호 (우)151-748 

  

보다 정확한 결과를 위해 35 분동안 가능한 한 많은 정보들을 담아주시기 

바라며, 설문지 뒤편에 그림을 설명과 함께 채워주시기 바랍니다.모두들 

좋은 하루 보내시고 다음 프로그램 때 다시 뵙겠습니다. 그 때까지 

건강하게 잘 지내세요. 

  

감사합니다. 

 

 

미할락 아트 (arthur.michalak@gmail.com) 

 

 

 

 

 

 

 

 

 

mailto:arthur.michalak@gmail.com
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English 

Dear Student! 

1 Thank you for participating in GLPS 18 at KMLA this past summer!  Your 

volunteering to do surveys and the Draw-A-Scientist (DAST) has helped us a 

lot.  As I promised, attached in the box is a Seoul University mug.  Also en-

closed is a second DAST drawing.  The purpose of this DAST is to determine 

any change after taking  history of the sciences until AD 1600 (과학사).  

Please do the DAST survey again, only 35 minutes, and please do not use 

internet, smart-phone, or other technology that might compromise the honest 

of it. There is no “right or wrong” answer.  There is only your answer.  Write 

in your survey number at the bottom if you remember it, otherwise leave it 

blank if you do not.  There is a return envelope with a paid postage stamp. 

After you are finished, please immediately put the survey into the envelope 

and drop it into a mailbox.  Please fill in as much information as is possible 

in 35 minutes in the drawing and explanation on the back about the drawings, 

and mail back to me using the post office.   

Warmly, 

1 1  Arthur E. Michalak (arthur.michalak@gmail.com) 
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Appendix: Bibliography: Mini class library list of books 

used in the History of the Sciences Before 1600  

Background reference material  

Title publisher date      Author 

 Region Depository 

1001 Inventions That Changed the World. 

Barron's Educational Series, 2009  
Challoner, Jack  

E, 

M, 

W  

GLPS  

Examined Life, An. Prufrock Press, 2005  White, David A.  W  
KMLA 

Library  

Hannibal's War. Oxford University Press, 

USA, 2009  

Livy, and Hoyos, 

Dexter  
W  GLPS  

History Atlas of Asia, The. Wiley, 1998  Barnes, Ian  
E, 

M  

KMLA 

Library  

History of al-Tabari Vol. 28: 'Abbasid Au-

thority Affirmed: The Early Years of al-

Mansur A.D. 753-763/A.H. 136-145, The. 

SUNY series in Near Eastern Studies, 1995  

McAuliffe, Jane 

Dammen 
M  GLPS  

History of Christianity, A. Touchstone, 1979  Johnson, Paul  W  
KMLA 

Library  

History of the Ancient Near East ca. 3000 - 

323 BC, A. Wiley-Blackwell, 2006  

van de Mieroop, 

Marc  
M  

KMLA 

Library  

I Ching: The Book of Changes. Bantam 

Books, 1964  
Legge, James  E  GLPS  

Ideas that Shaped our World: Understanding 

the Great Concepts of Then and Now. Mar-

shall Editions, 1997  

Stewart, Robert  W  Private  

Images of Science: A History of Scientific 

Illustration. Oxford University Press, 1993  
Ford, Brian J.  

W, 

E, 

M  

Private  
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Islam: A Short History. Modern Library, 

2002  

Armstrong, Ka-

ren  
M  

SNU 

Library  

Islam: A Very Short Introduction. Oxford 

University Press, 2000  
Ruthven, Malise M  

SNU 

Library  

Meaning of the Glorious Koran, The. Amana 

Publications, 1996  

Pickthall, Mo-

hammed 

Marmaduke 

M  
KMLA 

Library  

Mediterranean World in Late Antiquity AD 

395-600, The. Routledge, 2007  
Cameron, Averill  W 

KMLA 

Library  

Muqaddimah: An Introduction to History, 

The (Bollingen) [Abridged]. Princeton Uni-

versity Press, 2004  

Khaldun, Ibn; 

Dawood, N.J.; 

Rosenthal, Franz  

M  GLPS  

Oxford Dictionary of Islam, The. Oxford 

University Press, 2004  
Esposito, John L.  M  

KMLA 

Library  

Palgrave Concise Historical Atlas of Central 

Asia. Palgrave Macmillan, 2008  
Abazov, Rafis M  

KMLA 

Library  

Philip's Science & Technology: People, 

Dates & Events. Philips, 2000  
   

E, 

M, 

W  

Private  

Philosophy for Kids: 40 Fun Questions that 

Make you Wonder about Every-

thing!Prufrock Press, 2000  

White, David A.  W  
KMLA 

Library  

Short History of Chinese Philosophy, A. Free 

Press, 1948  
Fung, Yu-lan E  

KMLA 

Library  

Travels of Ibn Battuta: in the Near East, 

Asia and Africa, 1325-1354, The. Dover 

Publications, 2004  

Battuta, Ibn, and 

Lee, Samuel  

M, 

E  

KMLA 

Library  

Understanding Islam: An Introduction to the 

Muslim World. Meridian Book, 1995  

Lippman, Thom-

as W.  
M  

KMLA 

Library  

When Baghdad Ruled the Muslim World: 

The Rise and Fall of Islam's Greatest Dynas-

ty. De Capo Press, 2006  

Kennedy, Hugh  M  
KMLA 

Library  
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History of science course material 

Title publisher date     Author  Region

 Depository 

Al Kindi: The Father of Arab Phi-

losophy (Great Muslim Philoso-

phers and Scientists of the Middle 

Ages) . Rosen Central, 2006  

Abboud, Tony  M  
KMLA Li-

brary  

Al-biruni: Master Astronomer And 

Influential Muslim Scholar of Elev-

enth-century Persia (Great Muslim 

Philosophers and Scientists of the 

Middle Ages) . Rosen Pub Group, 

2006  

Scheppler, Bill  M  
KMLA Li-

brary  

Al-Kindi (Great Medieval Think-

ers). Oxford University Press, 2006  
Adamson, Peter  M  

KMLA Li-

brary  

Albucasis (Abu Al-Qasim Al-

Zahrawi): Renowned Surgeon of 

the Arab World (Great Muslim Phi-

losophers and Scientists of the Mid-

dle Ages) . Rosen Pub Group, 2006  

Ramen, Fred  M  
KMLA Li-

brary  

Alchemist's Hanbook: Manual for 

Practical Laboratory Alchemy, The. 

Weiser Books; Rev Exp edition, 

1974  

Albertus, Frater  W  
KMLA Li-

brary  

Alchemy (Dover Books on Engi-

neering). Dover Publications, 1990   
W,M,E  

KMLA Li-

brary  

Ambitions of Curiosity: Under-

standing the World in Ancient 

Greece and China (Ideas in Con-

text), The. Cambridge University 

Press, 2002  

Lloyd, G.E.R.  E, W  SNU Library  

Ancient and Medieval Science: 

From Prehistory to AD 1450. Basic 

Books, 1963 

Taton, Rene  
W, M, 

E  
SNU Library  

Ancient Science and Modern Civili- Sarton, George  W  Private  
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zation. University of Nebraska 

Press, 1954  

Arabian Medicine. Potter Press, 

2008. Reprinted from Cambridge 

University Press, 1921  

Browne, Edward 

G.  
M  

KMLA Li-

brary  

Archimedes and the Door of Sci-

ence (Living History Library) . 

Bethlehem Books; Revised edition, 

1995 

Bendick, Jeanne  W  
KMLA Li-

brary  

Aristotle: Meteorologica (Loeb 

Classical Library No. 397). Loeb 

Classical Library, 1952  

Aristotle (H.D.P. 

Lee, trans.) 
W  

KMLA Li-

brary  

Aristotle: The Physics, Books I-IV 

(Loeb Classical Library, No. 228) 

(Bks. 1-4). Loeb Classical Library, 

1957  

Aristotle (P.H. 

Wicksteed, trans.) 
W  

KMLA Li-

brary  

Aristotle : History of Animals, 

Books I-III (Loeb Classical Library 

No. 437) (Bk. 1-3) . Loeb Classical 

Library, 1965  

Aristoteles (A.L. 

Peck, trans.) 
W  

KMLA Li-

brary  

Astrology and Astronomy: A Picto-

rial Archive of Signs and Symbols. 

Dover Publications, 2005 

Lehner, Ernst and 

Johanna  

W (M) 

(E)  
SNU Library  

Averroes (IbnRushd): Muslim 

Scholar, Philosopher, and Physi-

cian of the Twelfth Century. Rosen 

Central, 2005  

Sonneborn, Liz  M  
KMLA Li-

brary  

Avicenna (IbnSina): Muslim Physi-

cian And Philosopher of the Elev-

enth Century (Great Muslim Phi-

losophers and Scientists of the Mid-

dle Ages) . Rosen Pub Group, 2006  

Khan, Aisha  M  
KMLA Li-

brary  

Calendar (Inventions That Shaped 

the World), The. Children's Press, 

2005  

Kummer, Patricia 

K.  
W (M)  GLPS  

Calendar: Measuring Time, The. 

Thames & Hudson, 2000  

de Bourgoing, 

Jacqueline  

W, M 

(E)  
SNU Library  
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Canon of Medicine (al-Qanunfi'l-

tibb). Kazi Publications, 1999 (orig-

inal in AD 1025)  

Sina, Ibn (Avi-

cenna)  
M  

KMLA Li-

brary  

Chinese Sky During the Han: Con-

stellating Stars and Society, The. 

Brill Academic Publishers, 1997 

Xiaochun, Sun 

and Jacob 

Kistemaker 

E  SNU Library  

Chinese Thought, Society, and Sci-

ence: The Intellectual and Social 

Background of Science and Tech-

nology in Pre-Modern China. Uni-

versity of Hawai'i, 1991  

Bodde, Derk E  GLPS  

Chinese Thought, Society, and Sci-

ence: The Intellectual and Social 

Background of Science and Tech-

nology in Pre-Modern China. Uni-

versity of Hawai'i, 1991  

Bodde, Derk E  GLPS  

Chinese Thought, Society, and Sci-

ence: The Intellectual and Social 

Background of Science and Tech-

nology in Pre-Modern China. Uni-

versity of Hawai'i, 1991  

Bodde, Derk E  GLPS  

Chinese Thought, Society, and Sci-

ence: The Intellectual and Social 

Background of Science and Tech-

nology in Pre-Modern China. Uni-

versity of Hawai'i, 1991  

Bodde, Derk E  GLPS  

Cosmology and Architecture in 

Premodern Islam: An Architectural 

Reading of Mystical Ideas (SUNY 

Series in Islam). State University of 

New York Press, 2006  

Akkach, Samer M  
KMLA Li-

brary  

Cosmology in Antiquity (Sciences of 

Antiquity Series). Routledge, 1995  

Wright, Rose-

mary  
W  

KMLA Li-

brary  

Cosmos: An Illustrated History of 

Astronomy and Cosmology. Univer-

sity of Chicago Press, 2008 

North, John  
E, M, 

W  
SNU Library  

Encyclopedia of the History of Ara-

bic Science: Volume 3, Technology, 
Rashed, Roshdi M, W  SNU Library  
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Alchemy and Life Sciences. 

Routledge, 1996 

Fighting Ships of the Far East, Vol 

1: China and Southeast Asia, 202 

BC - AD 1419. Osprey Publishing, 

2002  

Turnbull, Stephen  E  
KMLA Li-

brary  

Galen and the Gateway to Medicine 

(Living History Library). Bethle-

hem Books, 2001  

Bendick, Jeanne  W  
KMLA Li-

brary  

Galileo in China: Relations through 

the Roman College between Galileo 

and the Jesuit Scientist-

Missionaries, 1610-1640. Harvard 

University Press, 1960  

Elia, Pasquale M.  E, W  SNU Library  

Great Men of Science: Their Lives 

and Discoveries. New Home Li-

brary, 1942  

Wilson, Grove  W, M  GLPS  

Great Scientific Experiments: 

Twenty Experiments that Changed 

our View of the World. Oxford Uni-

versity Press, 1981  

Harré, Rom  W  Private  

Greek Science in Antiquity (Essay 

index reprint series). Ayer Co Pub, 

1955 (reprint 1985)  

Clagett, Marshall  W  GLPS  

Greek Science. Penguin Books Ltd, 

1953.  

Farrington, Ben-

jamin  
W  GLPS  

Greek Thought, Arabic Culture: 

The Graeco-Arabic Translation 

Movement in Baghdad and Early 

'Abbasaid Society (2nd-4th/5th-10th 

c.) (Arabic Thought & Culture). 

Routledge, 1998  

Gutas, Dimitri M,W  
KMLA Li-

brary  

Heritage of Hellenism, The. 

Thames & Hudson Ltd, 1973  
Ferguson, John  W  GLPS  

Hippocrates, Volume I: Ancient 

Medicine (Loeb Classical Library, 

No. 147). Loeb Classical Library, 

1923  

Hippokrates 

(W.H.S. Jones, 

trans.)  

W  
KMLA Li-

brary  
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Hippocrates, Volume II: Prognostic 

(Loeb Classical Library, No. 148). 

Loeb Classical Library, 1923  

Hippocrates (H.S. 

Jones, trans.) 
W  

KMLA Li-

brary  

History of Chemistry, Volume 

1:Theoretical Background, A. 

Macmillan, 1970  

Partington, J. R.  W  SNU Library  

History of Chemistry, Volume 2, A. 

Macmillan, 1961  
Partington, J. R.  W  SNU Library  

History of Geology: From Ancient 

Times to the First Half of the XVII 

Century. AaBalkema, 1996  

Ellenberger, 

Francois  
W  SNU Library  

History of Science: Ancient Science 

Through the Golden Age of Greece, 

A. Harvard University Press, 1959  

Sarton, George.  W, M  SNU Library  

History of Science: Hellenistic Sci-

ence and Culture in the Last Three 

Centuries B.C, A. Harvard Univer-

sity Press, 1959  

Sarton, George.  W, M  SNU Library  

History of Time: A Very Short In-

troduction, The. Oxford University 

Press, 2005  

Holford-Stevens, 

Leofranc 
W  SNU Library  

How Greek Science Passed to the 

Arabs. Ares Publishing, 1979  
O'Leary, De Lacy  W, M  

KMLA/SNU 

Library  

Ibn Al-haytham: First Scientist 

(Profiles in Science) . Morgan 

Reynolds Pub, 2006  

Steffens, Bradley  M  
KMLA Li-

brary  

Index to Scientists of the World 

from Ancient to Modern Times: Bi-

ographies and Portraits. Faxon Co., 

1962  

Ireland, N.O.  W,M,E  GLPS  

Islamic Science : An Illustrated 

Study. Kazi Publications, 2007 

Nasr, 

SeyyedHossein 
M  

KMLA/SNU 

Library  

Landmarks in Western Science: 

From Prehistory to the Atomic Age. 

The British Library, 1999  

Whitfield, Peter  W, M  Private  

Mechanics from Aristotle to Ein-

stein. Green Lion Press, 2007 
Crow, Michael J.  W  

KMLA Li-

brary  
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Medieval Science and Technology. 

Greenwood, 2004  
Whitney, Elspeth  W, M  SNU Library  

Medieval Science, Technology, and 

Medicine: An Encyclopedia. 

Routledge, 2005  

Glick, Thomas F., 

Livesey, S., Wal-

lis, F.  

W, M  SNU Library  

Method of Medicine, Volume I: 

Books 1-4 (Loeb Classical Li-

brary) . Loeb Classical Library, 

2011  

Galenus, Aelius 

(Ian Johnston, 

trans.)  

W  
KMLA Li-

brary  

Method of Medicine, Volume II: 

Books 5-9 (Loeb Classical Library). 

Loeb Classical Library, 2011  

Galenus, Aelius 

(Ian Johnston, 

trans.) 

W  
KMLA Li-

brary  

Method of Medicine, Volume III: 

Books 10-14 (Loeb Classical Li-

brary). Loeb Classical Library, 

2011  

Galenus, Aelius 

(Ian Johnston, 

trans.) 

W  
KMLA Li-

brary  

Oracle Bones, Stars, and Wheel-

barrows: Ancient Chinese Science 

and Technology. Houghton Mifflin, 

1989  

Ross Jr., Frank  E  
KMLA Li-

brary  

Philosophy of Science: A Contem-

porary Introduction. Routledge, 

2000  

Rosenberg, Alex  
W (M) 

(E)  

KMLA Li-

brary  

Philosophy of Technology: An In-

troduction. Paragon House, 1993  
Ihde, Don  W  

KMLA Li-

brary  

Physical Science in the Middle Ages 

(Cambridge Studies in the History 

of Science). Cambridge University 

Press, 1978  

Grant, Edward  W  GLPS  

Physical World of Late Antiquity, 

The. Princeton University Press, 

1988  

Sambursky, 

Samuel  
W  GLPS  

Physics, the Human Adventure: 

From Copernicus to Einstein to Be-

yond. Rutgers University Press, 

2001  

Holton, Gerald 

and Brush, Ste-

phen G.  

W, M  Private  

Prelude to Chemistry: Ancient Civi- Craven, Brian  W, M  Private  
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lizations II, in History, Philosophy 

and New South Wales Teaching: 

Third Annual Conference, pp. 101-

114 (2000)  

Riddle of the Compass, The. Mari-

ner Books, 2002  
Aczel, Amir D.  W  Private  

Science & Technology: People, 

Dates & Events. George Philip 

Limited, 1999  

Clark, John  W  Private  

Science and Civilization in China: 

Volume 1, Introductory Orienta-

tions. Cambridge University Press, 

1956  

Needham, Joseph  E  SNU Library  

Science and Civilization in China: 

Volume 4, Physics and Physical 

Technology, Part 1. Cambridge 

University Press, 1962  

Needham, Joseph  E  SNU Library  

Science and Civilization in Islam. 

Kazi Publications, 2007 

Nasr, 

SeyyedHossein 
M  

KMLA Li-

brary  

Science and Culture in Traditional 

Japan: AD 600-1854. MIT Press, 

1978  

Sugimoto, Ma-

sayoshi, and 

Swain, David L.  

E  
GLPS/SNU 

Library  

Science and Politics in the Ancient 

World. Barnes & Noble, 1968  

Farrington, Ben-

jamin  
W  GLPS  

Science and Technology (Inside 

Ancient China). Sharp Focus, 2008  
Strapp, James  E  

KMLA Li-

brary  

Science and Technology in Korea: 

Traditional Instruments and Tech-

niques. MIT Press, 1974  

Jeon, Sang-woon E  
KMLA/SNU 

Library  

Science and Technology in Korean 

History: Excursions, Innovations, 

and Issues. Asian Humanities Press, 

2005  

Park, Seong-rae E  
KMLA/SNU 

Library  

Science in Medieval Islam: An Il-

lustrated Introduction. University 

of Texas Press, 1997  

Turner, Howard 

R.  
M, W  

KMLA/SNU 

Library  

Science in Traditional China. Har- Needham, Joseph  E  GLPS  
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vard University Press, 1981  

Science in Traditional China: A 

Comparative Perspective. Harvard 

University Press, 1981  

Needham, Joseph  E  SNU Library  

Scientists and their Mindblowing 

Experiments (Dead Famous). Hip-

po/Scholastic, 2003  

Goldsmith, David  W  GLPS  

Scientists of the Ancient World. 

Enslow Publishers, 1999  

Anderson, Mar-

garet J.  
W  GLPS  

Shorter Science & Civilization in 

China: Volume 1, The. Cambridge 

University Press, 1978  

Ronan, Colin A.  E  GLPS  

Shorter Science & Civilization in 

China: Volume 2, The. Cambridge 

University Press, 1985  

Ronan, Colin A.  E  SNU Library  

Some examples of science and tech-

nology from ancient China that are 

relevant to our current world, in 

History, Philosophy and New South 

Wales Teaching: Third Annual 
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Korean Abstract (개요) 
 

학생들에게 과학을 가르칠 때, 이를 역사를 통해 가르친다면 학생들이 보다 

많은 연구를 하게 된다는 장점이 있습니다. 현재 학교에서 시행되고 있는 과학 

교육은, 과학의 역사에 비춰 보았을 때, 의도되지는 않았지만, 상대적으로 

비(非)서양 사회들23의 부정적인 이미지를 부각시킨다는 주장이 있어 왔습니다. 

이번 연구에서 우리는 DAST-C 실험에 참가한 한국 학생들이 묘사하는 “동양”24, 

“중동”25 그리고 “서양”26의 과학자에 대해서 조사합니다. 우리는 한 달여의 

기간 동안 이루어지는 ‘과학의 역사’ 수업에 대해 그 질적인 결과를 발표할 

것입니다. 학생들은 1600 년대까지 이루어진 인간 지성의 다문화적 산물에 

대해 배울 것입니다. 이들 학생들은 모두 69 명이며, 3 분의 2 이상이 유학 

경험이 있습니다. 그림, 조사, 면담과 같은 과정을 통해 모아진 자료를 분석해서 

‘과학의 역사’에 대한 학생들의 가치관이 커리큘럼을 통해 얼마나 

변화했는가를 측정합니다. 학생들이 앞에서 언급한 세 개의 큰 지역에 대해 

그린 그림들은 공통점보다는 차이점을 많이 나타냅니다. 비모수(非母數, non-

parametric) 카이제곱 검증(Chi-square test)을 이용한 이들 자료의 카테고리적 

분석과 변화에 대한 분석(analysis of variance)을 통해, 학생들이 세 지역 

사람들의 지적 능력을 다르게 평가하고 있음을 알 수 있습니다. 학생들은 

동양의 과학자들을 귀족적이나 구시대적인 모습으로, 중동의 과학자들은 

                                                           
23

 Rattansi, P.(1989)는이렇게주장했다. “History and Philosophy of Science and Multicul-

tural Science Teaching.” In Shortland, A., & Warwick, M., Teaching the History of Sci-
ence, 119-125. Blackwell Publishing. 
24

 유교와불교가우세했던지역 
25

 이슬람교가우세했던지역(선대사람들도포함) 
26 헬레니즘과크리스트교가우세했던지역 
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신비하고 의심스러운 모습으로, 그리고 서양의 과학자들은 현대적이고 숙련된 

모습으로 묘사하는 경향이 있습니다. 학생들의 그림은 중동으로 초점이 

옮겨감에 따라 유명한 과학자들의 비율이 감소하는 반면 부정적인 묘사는 

그에 부합하여 증가합니다. 해외에서 생활한 경험은 이러한 생각들을 

완화하는데 중요한 영향을 전혀 끼치지 않습니다. 1600 년대 이전의 

과학자들과 과학적 활동에 대한 학생들의 인식은 올바르지 않습니다. 앞으로 

이뤄질 한 달간의 교육을 통해서, 우리는 수업 주제를 기반으로, 학생들이 

나타내는 주목할 만한 변화나 문화적 관심사의 변화를 찾아내어 토론합니다. 
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