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14 to 18-year-old Hungarian
high-school students’ view of
mathematicians appearing in the
media — a case study
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Abstract. One way to develop positive attitude toward STEM subjects that popular me-
dia, including movies and films can be engaged to promote more positive and inclusive
STEM images. The movie Hidden numbers offers an opportunity to explore the repre-
sentations of scholars, especially mathematicians within a biographical drama. Focusing
on 5 characters, this article first discusses whether these characters fit into stereotypical
scientist image or not. Secondly, we examine how high school students evaluate these
characters. We argue that this movie is suitable to promote positive attitude toward
STEM subjects.
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Introduction

In the past several years, the major goals for STEM education have been
stated many times and in various way, see eg. [1]. The development of science
literacy, a positive attitude toward science, and the development of an ability
to use the scientific methods are perhaps three of the major goals of science
instruction for a long time. In this paper we focus on attitudes that students
have toward science and more specially, toward mathematics.

Copyright (© 2018 by University of Debrecen



184 Orsolya Déra Lécska and Zoltan Kovécs

One way to develop positive attitude toward STEM subjects that popular
media and toy retail outlets, including movies and films, television, and social
media can be engaged to promote more inclusive STEM images [1].

The impact of the media on younger generations’ value system is undeniable.
This is one of the reasons why media education is getting more and more empha-
sized with the development and spread of technology. In this paper, we study a
specific medium-mediated content.

The film, as one of the most popular media, features many new and exciting
characters. Television and the movies also are increasingly focused on STEM
content, characters, and storylines. Shows like Criminal Minds and movies like
The Martian have demonstrated the entertainment value of science [4]. While
on the surface, many of the science-based shows and movies undermine long-held
stereotypes, they also often end up reinforcing the status quo about women and
people of color in STEM in their ultimate goal to entertain and engage the public
audience [11].

A historical, biographical drama ‘Hidden Figures’ presented in Hungary on
19 January 2017 displays several scholars, some of them can be identified as
mathematicians. When seeing the movie for the first time, we found that ‘Hidden
Figures’ is a work that is worth showing to students.

This article is guided by the following questions:

(1) Do the characters in the movie ‘Hidden Figures’ fit into the stereotypical
image of the scholar?

(2) How do students relate to the characters appearing in the movie ‘Hidden
Figures’, especially, how do they see the temperament of characters?

Theoretical underpinnings

Among numerous studies devoted to the image of scholars, here we highlight
the study [2] in which the author creates the ‘draw-a-scientist’ method. Based
on this method the author outlines the stereotypical scientist: who is elderly or
middle-aged, wears glasses and cloaks, is bald or has shaggy hair and some facial
hair, and speaks incomprehensibly.

The same method was applied by Schilbeci and Sorensen [14] and later in
Finson’s [5] studies on different ethnic groups with different cultures. It was
found that the opinions of students from different cultures are barely different.
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This uniform scientist stereotype was explained by the influence of the media. As
for the students interviewed, the same media influence was detected.

Paper [12] treats the mathematician’s image. Analogously to [2], the ‘draw-
a-mathematician’ method was applied for assessing the students’ opinions. It was
found that stereotypical mathematicians and scholars are hard to distinguish.

In his doctoral dissertation [7] Korédndi studies the views of Hungarian math-
ematics major students about mathematicians’ appearance. He found that stu-
dents’ views about mathematicians do not show any significant difference from
other studies. Interestingly, however, the smiles in the drawings were more pro-
nounced.

We have previously emphasized that the image of mathematicians is influ-
enced by the media. The image of mathematicians emerging from movies is the
subject of several studies. In [8] Kordndi and Pluhar analyzed the characters of
the movie ‘Good Will Hunting’ in comparison to the stereotyped scholar image.
It was found that the characters appearing in the film partially reinforce the ex-
isting stereotypes, but contradict in some respects, for example, they are mostly
younger. They concluded that ‘In the movie the joy of doing mathematics is
not present at all. [...] It seems from the movie that doing mathematics is a
very tiring and boring activity. Therefore, the mathematician characters are not
attractive figures, and nobody would want to be like them.’

The series ‘NUMB3RS’, started in 2005 is a milestone in forming the math-
ematician’s image [7]. It gives the impression that a mathematician is young,
handsome, humorous, intelligent and has social relationships. This tendency
seems to be continued. In the previous work of the first author she reports a
study in which the images of the mathematician and mathematics were observed
in nine Hungarian media from September to November in 2016 [9]. By quali-
tative content analysis [15] 144 records were categorized; 100 of them refer to
mathematics and 44 refer to mathematicians. Codes referring to mathematicians
were developed in an inductive way, see Table 1. Three of the four codes (35 are
for appearances out of 44) undoubtedly reflect positive judgements (intelligent,
humane, an attractive carrier option).
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A intelligent  extrava- humane an attractive ca-
mathemat- gant reer option
ician is ...

Number of 10 9 17 8

records

Table 1. The mathematicians’ image in nine Hungarian media in 2016

The image of mathematics was also positive in the media studied. The nature
of mathematics was described by the following codes ‘cultural heritage’, ’special
mental process’, 'creative activity’, 'the source of joy ’, ’the source of order and
aesthetic in the patterns’, 'independent science’, 'helps other professions’, 'usable
in everyday life’. Items ’the source of joy’ and ’usable in everyday life’ made
almost half of the codes (47 out of 100).

Another important question is the appearance of genders in movies. The
stereotyped mathematician is male, but this tendency is changing nowadays.
While in ‘Good Will Hunting’ only one female scientist appears, in ‘The Big
Bang Theory’ (also analysed in [9]) four male and two female scientists are pre-
sented. Moreover, three female and two male mathematicians appear in ‘Hidden
Figures’ as main characters, which reverses the proportions.

Research Method

So as to answer the first research question, we apply the character analysis
method used by Kordndi and Pluhédr [8]. The authors use eight categories to
describe characters in ’Good Will Hunting’: age, gender, race, build, facial hair,
glasses, clothing, hair. Concerning the categories they used the codes summarized
in Table 2.

The method for investigating the second research question was the interview.
The purpose of the interview is to reveal the students’ opinions and first impres-
sions on math characters in ‘Hidden Figures’.
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category  code

age young, middle-aged, elderly
gender male, female

race white, black, Hindu

build slim, overweight

facial hair no, moustache, beard
glasses no, yes, reading glasses
clothing casual, formal, old-fashioned
hair usual, balding, unsuitable

Table 2. Categories and codes used in [8] for character analysis

Although the film contains a lot of humorous scenes, it tells a serious story.
Therefore, the age group of primary-school students would probably be less inter-
ested in the movie. The story is more likely to attract the high-school age group.
So we decided on the age group of 14 to 18 (grades 9 to 12 in Hungary) to be
interviewed. The questionnaire was filled in by a total of 117 high-school students
(see Table 3.) The students came from the same urban school.

grade 9 10 12
number of 47 44 26
students

Table 3. Number of students in the survey

Luchins argues that the first encounter, or first impression, definitely influ-
ences the judgements [10]. This phenomenon is called the ‘priority effect’ [6].
Therefore, we decided to cut out scenes with the first appearances of the char-
acters. Thus, a nearly 20-minute extract was created, which is short enough to
keep the attention, but long enough for the viewers to get to know the characters
(see the Appendix of this paper).

Primarily, we wanted to define the characteristics and temperaments of the
characters through the eyes of the students. We also found the likeability of the
characters an interesting issue, especially in connection with their temperaments.

For character description we started with three of four categories used by [9],
i.e. ‘intelligent’; ‘extravagant’, ‘humane’; see also Table 2. The category ‘absent-
minded’ is one of the decisive features of the stereotyped scholar, and the category
‘happy’ was added to the questionnaire following the comment by Kordandi and
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Pluhér: ‘The mathematicians seem to be happy only on a few pictures, ...’ [8].
The eighth category ‘likeable’ refers to the sympathy for the character.

Students answered the question ‘To what extent does the given category
characterise the person?” on Likert scale (1 = not in the least, 5 = strongly
characteristic.)

Cloninger in [3] argues that the temperament is an individual pattern of
automatic responses that shape habits and moods. Seven temperament types were
identified in [13]: independent, reliable, systematic, careful, daring, passionate,
impulsive, sensitive.

Students were free to select the typical temperament of the given character
from the above eight types.

The interview was conducted with paper-based questionnaires.

Results

Character Analysis

We described five main characters from ‘Hidden Figures’ by the dimensions
used by Kordndi and Pluhdr in [8]. The selected characters: Katherine G. John-
son, Dorothy Vaughan, Mary Jackson, Al Harrison, Paul Stafford, see Table 4.

Katharine Dorothy Mary Al Paul
age young young young middle-aged young
gender female female  female male male
race black black black  white white
build normal plump slim normal normal
facial hair - - - no no
glasses yes no no yes no
clothing neat neat neat formal casual
hair tended tended  tended tended tended

Table 4. Character analysis of the mathematicians in ‘Hidden Figures’

The existence of a female mathematician stands out in itself from the stereo-
typical image [7]. The three ladies are well dressed and nicely feminine, and their
hairstyle is groomed. Only two actors wear a pair of glasses but no cloak.
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As we have earlier argued, while talking about the new image of the math-
ematician, social aspects came up. Watching the movie, we can get an insight
into the characters’ family lives. Women’s family relationships are well displayed,
but the viewer gets less information about the family background of male char-
acters. Female mathematicians are all mothers, but as for the man only Al’s wife
is mentioned.

Female scientists are not only starring, but contradict almost every feature of
the stereotypical image, of course, with the exception of high intelligence. As for
Al and Paul, there is a shift away from stereotypes, but not to the same extent
as for ladies.

Interviews

We report the results of the Likert scale questions based on the most frequent
answers, see Figure 1.

Students found that each character’s intelligence is very high. Probably most
students thought that ‘Everyone works for the NASA, so they’re all smart’, as
one of the students reported.

Students do not think that extravagance is a typical trait of the main char-
acters. More precisely, concerning two characters the most frequent answer is 3,
which means that the students are uncertain about this.

With regard to absent-mindedness, similar results can be observed: characters
are not regarded as absent-minded researchers.

Students considered ladies as more humane then gentlemen. Responses might
have been affected by the family background described above. In the case of
Al and Paul, almost no information is given to the viewer about their human
relationships. We found similar results about likeability, which may correlate
with the question of being happy.

It is possible to motivate students with likeable characters, and the math-
ematician’s profession can represent an attractive option, if students see happy
characters. Both features — likeability and happiness — are influenced by the tem-
perament characterizing the person. The most frequent typical temperaments
were ‘reliable’ and ‘systematic’ in the students answers (Table 5.)

During the character analysis, it became clear that female characters stand
in opposition to the stereotyped scholar images, while male characters are slightly
different from them. We got the same results from the students’ opinions. Thus,
the impact of the movie on the students’ views was coherent with the results of
our character analysis.
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character typical temperament happiness likeability

Katherine reliable 4 4
Dorothy  reliable 4 4
Mary daring 4,5 4
Al systematic 3 3
Paul systematic, careful 3 3

Table 5. Temperament, happiness and likeability

Discussion

Our research is a case study. Our findings cannot be considered as repre-
sentative surveys of the media or student age groups, it can only be applied to
the examined medium and the examined group. In addition, a nearly 20-minute
extract of ‘Hidden Figures’ is not equivalent to the entire film.

Findings

Based on the students’ answers, trustworthy and reckless characters seemed
happy and sympathetic. A great deal of media can be useful to introduce scholars
and mathematicians during the lessons that are highly characterized by one of
these two temperaments. Because sympathetic characters are much more moti-
vated by students, or if the mathematician is happy to do his job, he also looks at
the mathematical field as positive. They found those characters that were more
sympathetic than the stereotype scientist. One of the reasons for this may be
that they received much more information about these actors, they were seen in
more life situations.

Summary

We studied 14-18-year-old students’ opinions on five scientists appearing in
‘Hidden Figures’. Our results re-enforce the statements that a new, attractive
image of the mathematician is appearing in the media.

Our results, according to the research questions.
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(1) Do the characters in the movie ‘Hidden Figures’ fit into the stereo-
typical image of the scholar? Three of the main characters stand clearly
in opposition to the stereotyped scholar image. They are young mothers who
are pretty dressed and care for their appearance. Of the former stereotypes,
only the glasses are displayed, with only one character. As for the male char-
acters, there is a shift away from stereotypes, but to a lesser extent than for
the ladies.

(2) How do students relate to characters that appear in the movie
‘Hidden Figures’, especially, how do they see the temperament of
the characters?

The ‘shift away from stereotypes’ effect is definitely detectable in the
students’ views about the main characters. According to the students, the
characters are clearly intelligent, while they are not extravagant or absent
minded. They consider the female characters as happy, and they do not think
that the male characters are unhappy. The positive opinion on happiness
results in the likeability of the character according to our research.

Appendix: Selected Scenes

First appearance 1. (00:03:08-00:12:00, 8 minutes 52 second) In these scenes
you can first see all the main characters involved in the study. During this interval
all the characters speak, and the characters’ positions at NASA are revealed.

First appearance II. (00:16:37-00:20:17, 8 minutes 40 seconds) Three of the
examined characters are included in this section; the two male characters interact
with Katherine. They talk about the purpose and the difficulties of their work at
NASA.

First Family Scene I. (00:32:20-00:33:28, 1 minute 8 seconds) This is the
scene where all the three female characters appear together with their families in
the congregation.

Scene of discovery (01:31:46-01:33:27, 1 minute 41 seconds) We can see
Katherine’s solution to a mathematical problem in a large office. Compared to
the first appearance, there is sharp contrast between the characters’ communi-
cation and interpersonal relations. One can see Katherine’s growing professional
recognition.

First Family Scene II. (01:89:37-01:40:40, 1 minute 3 seconds) We get almost
no information about the family lives of the two men. In this scene a person refers
to Al's wife.
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Last scenes (01:57:14-01:59:10, 1 minute 56 seconds) The film is based on a

true story, so at the end there is review on the lives of the main characters. The

viewer can get accurate information about their professional advancement.
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Figure 1. Students’ most frequent answers describing the nature of characters
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