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The gender gap in STEM fields

• Has been documented at almost all 

levels of education and career stages 

and across most OECD countries 
(Lane et al., 2012; OECD, 2006, 2009, 2013, 2017)

• Horizontal segregation fosters the 

reproduction of gender stereotypes
(Makarova et al., 2017)
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Theory of Circumscription and Compromise

• Occupational aspirations are incorporated in the individual self-image, 

which is developed from early childhood through adolescence 
(Gottfredson, 2002, 2005)

• Research on the impact of the ‘matching sextype’ on career choice
(Bubany & Hansen, 2011; Howard et al., 2011; Ratschinski, 2009)

«Severe threats to sextype […] will be warded off before 

severe threats to either prestige […] or interests […], 

because a ‘wrong’ sextype […] is usually the greater threat 

to the self-concept» (Gottfredson, 2002, S. 104).
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Draw-a-Scientist Test (DAST)

• 28 pictures of a female scientist out of 

4807 in total (Chambers, 1983) 

• 135 pictures of a female scientist out 

of 1600 in total (Fort & Varney, 1989)

• 72 pictures of a female scientist out of 

223 in total (Huber & Burton,  1995) 
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Scientist image

«The common image was that of a scientist as a 

bespectacled male with unkempt hair in a white lab-coat» 

(Scherz & Oren, 2006, p. 977).
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Scientist image

«The scientist is a man who wears a white coat 

and works in a laboratory. He is elderly or middle 

aged and wears glasses … He may wear a beard, 

may be unshaven and unkempt»

(Margret Mead & Rhoada Metraux, 1957, p. 386).

Science, 30 Aug 1957: Vol. 126, Issue 3270, p. 384-390
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The science-gender stereotype 

▪Being interested in physics was associated with the male gender 
(Kessels, 2005; Kessels et al., 2006)

▪Being interested in physics endangers the “newly acquired identity 

as a woman-to-be” (Kessels et al., 2006)

▪Science subjects were associated with male traits
(Herzog et al., 1998)
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The science-gender stereotype 

(Makarova & Herzog, 2015) 

Female Traits Science Traits

Soft Hard

Playful Serious

Soulful Distant

Dreamy Sober

Lenient Strict

Frail Robust

Flexible Rigid

Semantic profiles of gender and science

in the perception of female students



Gender portrayal in science textbooks

• Stieger, Markus (2010). Elemente. Grundlagen der Chemie für Schweizer Maturitätsschulen (3., korr. Nachdruck). 

Zug: Klett und Balmer. 

• Germann, Elisabeth, Jankovics, Peter, Vogel, Werner & Zürcher, Christoph (2009). Impulse: Grundlagen der Physik 

für Schweizer Maturitätsschulen. Zug: Klett und Balmer.

• Kammer, Hans &  Mgeladze, Irma (2014). Physik für Mittelschulen (2. Auflage). hep: Bern.
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Textbook analysis

• Qualitative content analysis 

• Deductive category system

• Two analysis units: text and pictures 

(e.g., illustrations, photographs, 

illustrations)

• The smallest text component to be 

coded comprised a word (e.g., 

pronoun, noun)

• Pictures were coded either as a 

whole or one element of a picture 

was coded (e.g., a male or a female 

person)

Analysis using MAXQDA software
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Protagonists in science textbooks: Text analysis

Protagonists

Chemistry: 

Elemente

Physics:

Impulse

Physics:

Physik für

Mittelschulen

N % N % N %

Singular 199 548 118

Male 196 98.5 486 88.7 111 94.1

Female 3 1.5 62 11.3 7 5.9

Plural 2 50 7

Male 1 50.0 33 66.0 6 85.7

Female 0 0 7 14.0 0 0

Male and Female 1 50.0 10 20.0 1 14.3

Collective 108 197 6

Male 33 30.5 75 38.10 1 16.7

Female 3 2.8 1 0.5 0 0

Male and Female 2 1.9 7 3.6 3 50.0

Gender- neutral 70 64.8 114 57.9 2 33.3
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Protagonists in science textbooks: Text analysis
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Female Protagonists: Chemistry textbook

“This occurs predominantly when the mother does not 

produce enough thyroid hormone during pregnancy" 

(p. 138).

“Since the body of the woman has a lower proportion 

of water than that of the man, the alcohol consumed 

is less diluted” (p. 330).

“Therefore, in the formula for calculating the blood 

alcohol content, [...] a correction factor r is introduced; 

it is 0.68 for men and 0.55 for women” (p. 330).



7/5/2018University of Applied Sciences and Arts Northwestern Switzerland (FHNW) 14

Male Protagonists: Chemistry textbook

“DALTON could not directly prove the existence of 

atoms" (p. 62)

“VOLTA was Professor of Physics at the 

Universities of Pavia and Padua in Italy" (p. 263).

“He [DEMOCRITUS] set them [the atoms] firm and 

differently shaped, but immutable” (p. 62).

A scientist does not speak of energy consumption; 

a fundamental law of nature states that energy can 

neither be created nor destroyed” (p. 160).



Protagonists in Chemistry textbook: Picture analysis

4 Women

(10.26%)

35 Men

(89.74%)
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Protagonists in Physics textbook: Picture analysis

28 Women

(30.77%)

63 Men

(69.23%)
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Gender representation in occupations: 

Text analysis



Gender and occupations in Chemistry textbook: 

Picture analysis
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1 Female Scientist

(2.6 %)

37 Male Scientists

(97.4 %)



Gender and occupations in Physics textbook: 

Picture analysis
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5 Female Scientists

(17.9 %)

23 Male Scientists

(82.1 %)
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Summary

• Male protagonists predominated in text- and image-based 

representations. 

• Male protagonists were portrayed in an agentic role, whereas 

communal traits were attributed to female protagonists.

• Science was represented as a male domain. 

• An ongoing project: 
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