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Quiz Question 1
• Women earn the majority (50% or more) of science,
technology, engineering and mathematics (STEM)
degrees in which of the following?
A. Germany
B. Japan
C. Iran
D.Jordan
E. United States

Quiz Question 1: Answer
• Women earn the majority (50% or more) of science,
technology, engineering and mathematics (STEM)
degrees in which of the following?
A. Germany
B. Japan
C. Iran
D.Jordan
E. United States

Source: Maria Charles and Karen Bradley (2011) https://contexts.org/articles/what-gender-is-science/

2014 Political Empowerment & Economic
Opportunity Gender Equality Scores and
Rank out of 142 Countries
(in parentheses) (0=total inequality, 1=total equality)
Political
Empowerment
Score
Overall Economic
Participation &
Opportunity Score

Jordan

Malaysia

Saudi Arabia

Tunisia

United
States

0.073 (119)

0.052 (132)

0.077 (117)

0.131 (82)

0.185 (54)

0.358 (140)

0.617 (104)

0.389 (137)

0.463 (130)

0.828 (4)

Additional Indicators of Women’s Status
Women’s
Women’s
Labor Force Educ.
Participation Attain.

Jordan

Women in
Parliament

Constitutional Constitutional
Rights for
Marriage Rights
Women **

0.23
0.59

0.99
0.97

0.14
0.12

0.60
0.55

none
0***

Saudi
Arabia
Tunisia

0.25

0.99

0.25

0.30

0***

0.36

0.95

0.39

0.90

none

United
States

0.86

0.99

0.22

0.50

none

Malaysia

Sources: 2014 Gender Gap Index Scores, World Economic Forum; **includes women’s rights to education, healthcare, voting,
running for office, gender equality; ***0=policy limits marriage rights

Quiz Question 2
• Women have the highest levels of economic
participation and political empowerment in which of the
following countries?
A. Jordan
B. Malaysia
C. Saudi Arabia
D.Tunisia
E. United States

Quiz Question 2: Answer
• Women have the highest levels of economic
participation and political empowerment in which of the
following countries?
A. Jordan
B. Malaysia
C. Saudi Arabia
D.Tunisia
E. United States

Quiz Question 3
• The percentage of women graduating from US
undergraduate engineering programs in 1993 was 16%.
In 2012, this number was:
A. 16%
B. 25%
C. 19%
D.48%
E. 5%

Quiz Question 3: Answer
• The percentage of women graduating from US
undergraduate engineering programs in 1993 was 16%.
In 2012, this number was:
A. 16%
B. 25%
C. 19%
D.48%
E. 5%

Quiz Question 4:
Which country is home to a group of women called the “Science
Cheerleaders” whose are professional cheerleaders pursuing
science careers whose goal it is to turn everyone onto science and
inspire young women to consider STEM fields?
A. Saudi Arabia
B. United States
C. Germany
D. Malaysia
E. France

Quiz Question 4: Answer
Which country is home to a group of women called the “Science
Cheerleaders” whose are professional cheerleaders pursuing
science careers whose goal it is to turn everyone onto science and
inspire young women to consider STEM fields?
A. Saudi Arabia
B. United States
C. Germany
D. Malaysia
E. France

Science Cheerleaders

Source: Newsworks.org

https://www.youtube.com/watch?v=HtPGIzLuBVQ

• The US has…
• science cheerleaders!
• allotted tremendous economic resources to increase women’s
STEM representation
• relatively high levels of gender equality in areas such as
education, politics, labor force participation
• Countries like Jordan, Malaysia, Tunisia have…
• NO science cheerleaders
• NO systematic funding source for attracting women to
STEM
• relatively low levels of general gender equality

What Does Women's Engineering Participation
Look Like in These Countries?
US

Jordan

Malaysia

S. Arabia

Tunisia

women engineering
researchers

na

18%

45%

2%

36%

women undergrad.
engineering majors

17%

38%

37%

5%

38%

% women graduates

19%

25%

39%

3%

33%

*Source: UNESCO, 2012

The Paradox
US has allotted tremendous resources to increase women’s
representation in engineering with minimal national impact.
Meanwhile, women’s engineering participation has expanded
significantly in many predominately Muslim countries where
national efforts to promote women’s engineering participation, if
they exist at all, look different than efforts in the US.
Women in certain predominantly Muslim countries typically
experience social, political, and economic restrictions while
certain indicators suggest women’s status in the US is among the
highest in the world.

Overview
1. The theory informing our investigation
2. Our research questions and plan
3. Country Snapshots: Jordan, Malaysia, Saudi
. Arabia, Tunisia
4. Data collection methods
5. Our goals

“Indulging our Gendered Selves”
• Charles & Bradley (2009) studied gender segregation in disciplinary fields in 44
countries.
• Their argument:
• Gender segregation result of relationship between country’s value systems regarding:
.
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countries.
• Their argument:
• Gender segregation result of relationship between country’s value systems regarding:
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Individualism
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Organization of country’s educational system
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“Indulging our Gendered Selves”
• Charles & Bradley (2009) studied gender segregation in disciplinary fields in 44
countries.
• Their argument:
• Gender segregation result of relationship between country’s value systems regarding:
.

•
•
•
•
•

Individualism
Gender
Organization of country’s educational system
Gender labelling of curricular and work fields
Economic opportunity structures

In Summary: In the U.S.
• Individualism: cultural of individualism (i.e., one that encourages selfexpression, being “true” to one’s self).
• Gender: gender essentialism (women have people and nurturing skills and
men possess technical, scientific reasoning-based skills)
• Educational structure: supports and encourages gendered self-expression
• Gender-labeling of academic and occupational fields: Labeling
engineering as “masculine” biases women’s and men’s self-assessment of
their engineering competence.
• Economy: Greater gender labeling of curricular fields than countries with
weaker economies. Curricular and career choice in less economically
developed countries is more influenced by economic and prestige factors.

So…why do we have Gender Disparity in
Engineering in the United States?
There is no single factor.

Research Questions
• What motivates women to choose and persist in engineering as
a curricular and/or career path?
• How do women perceive and characterize engineering and its
subfields?
• What economic, educational, socio-cultural, legal, and political
factors do women perceive as affecting their choice to enter
and persist in engineering?
• How do women perceive themselves as engineers at different
stages of study or professional practice?

Research Plan: Location of Our Study
• Our countries and collaborating universities
• Malaysia: Universiti Teknologi Malaysia (UTM)
• Jordan: Jordan University of Science and Technology (JUST)
• Saudi Arabia: King Abdulaziz University (CS + Eng.) (KAU)
• Tunisia: National Engineering School of Tunis (ENIT)

Malaysia

Jordan

Saudi Arabia

Tunisia

USA

Why These Countries?
• Different constraints and opportunity structures from the USA
• Each country represents one of four distinct geographical sectors of the Muslim
world: the Middle East (Jordan), Southeast Asia (Malaysia), the Gulf Cooperation
Council Countries (Saudi Arabia), and North Africa (Tunisia).
• In these countries women’s engineering representation is already notably higher
than the US with one exception—Saudi Arabia.
• These four countries vary substantially in the level of gender equality in their
economic, educational, socio-cultural, legal, and political spheres.

Why These Countries?
• Collecting data in these four countries with cultural variation amongst themselves
and that differ from the US allows us to consider women’s engineering curricular
and career decision-making without the same constraints and opportunities
women have in the US.
• Women’s decision-making occurs in the context of a country’s macro-cultural
norms about the gender “appropriateness” of fields of work and study, we are
especially interested in studying women’s engineering curricular and career
decisions in contexts without such gender labeling or where such labeling is less
prominent than in the US.

Why These Countries?
Jordan
% Muslim
2014 GDP per capita

97.2%
$12,050

Malaysia

Saudi Arabia

63.7%
$24,714

93.0%
$54,606

2013 female (ages 15-64) LFP 16%
rate

47%

Hofstede’s individualism
score (100=high)

30

Year women obtained
suffrage

1974

Tunisia

US
0.90%
$54,629

21%

99.5%
$11,124
(2013)
27%

26

25

NA

91

1955

2015

1957

1920

66%

Compared to the US:
• None of these countries have invested at the national level in programs aimed
specifically at increasing the number of women in engineering.
• Each has legislation, civil bodies, and broad government initiatives intended to
protect, support and extend women’s representation in education and the general
workforce.
• Despite the lack of targeted initiatives to increase women in STEM, women’s
STEM representation in all countries—even in Saudi Arabia if only computer
science and computing/IT are considered—are still greater than in the US.

Jordan

•
•
•
•
•
•

Developing Islamic country
88,780 km2
6.5 million
Arabic
GDPPC: $5,641
WA State (184,600 Km2)

Jordan

The Case
• University of Jordan: 5,742 Eng. undergraduates, 41% women
• Jordan University of Science and Technology: 37.3% of 2009 entering engineering were women
• All Universities: Women made up 34.1% of all engineering students and 32.2% of the graduating class.
• 2010: Female ChE outnumbered male engineers registered by 15.2%
• 2010: Women accounted for 30.9% of registered engineers
• 2010:10-20% increase in female engineers in all engineering disciplines since 2000
• % of female students in computer science is rising (about 25% in 2009 and 49% in 2011) (Khreisat, 2009).
• The proportion of women in other STEM disciplines (e.g., chemistry, biology, physics, and math) is as high
as 75% (UIS, 2015).

Why?
Financial security, prestige, shorter duration of study compared to medicine and stronger high school
academic performance than men.

Issues

Less than 25% of Jordanian STEM researchers are women (UIS, 2015).

Source: Abu-Lail et al, 2012

Malaysia

•
•
•
•
•

Developing Islamic country
329,740 km2
28.0 million
Bahasa Malaysia & English
GDPPC: $15,116

Malaysia
• Women in undergraduate programs
The Case
Why?
• Malaysia’s historically British education system has been combined with state efforts and national
policy initiatives at modernization and support of global competitiveness
• Malaysian National Education Policy = equal treatment
• Nearly half of STEM researchers are women (UIS, 2015).
• Enrollment requirements based on merit
• Belief - importance of role of women engineers
• Many successful Malaysian women engineers as role models
• Anticipation of a fair competition
• High salary for Malaysian engineers

Issues
Family structure and women’s commitment to family were the most significant barriers to women’s
career progression (Ismail & Ibrahim, 2008).

Source: Abu-Lail et al, 2012

Tunisia

•
•
•
•
•

Developing Islamic country
163,610 km2
10.9 million
Arabic and French
GDPPC: $11,651

Tunisia
The Case

• The overall educational enrollment figures are approximately equal for women and men in the
secondary (89% for boys and 93% for girls, respectively) and tertiary (25% for men and 21% for
women) levels (UIS, 2015).
• Researchers in STEM fields are nearly half women (UIS, 2015).

Why?
• Tunisian policymakers have historically embraced gender equality (Murphey, 2003).
• Tunisia’s secularism, active civil institutions, and the longstanding involvement of groups like the
National Tunisian Women’s Union have improved women’s general employment and their
engineering participation.

Issues

Recent studies found that Tunisian engineers indicate that traditional gender perceptions and expectations tied
to familial roles did not fit with women’s engineering participation (DeBoer, 2007; Zghal, 2006).

Saudi Arabia

•
•
•
•
•

Developing Islamic country
2,149,690 km2
30.7 million
Arabic
GDPPC: $53,624

The Case

Saudi Arabia

Saudi Arabia experiences near parity in the youth literacy rate and higher overall female
tertiary enrollment (46% female vs. 41% male)(UIS, 2015)

Why?

• Saudi government now offers one of the world's largest scholarship programs for women (Islam,
2014).
• In 2011, in recognition that high numbers of female university graduates and low female
employment is a national issue of underutilized human resources, the Saudi Ministry of Labor
implemented programs to increase women’s workforce participation (e.g., G20 2014 Employment
Plan Saudi Arabia) and the Saudi government and Harvard have recently started to address the
technical and societal challenges related to increasing women in the workplace (Searcey, 2014).

Issues

However, the seeming gender-parity within the educational system does not translate into equality in the labor
force; in STEM, fewer than 2% of researchers are women and overall female employment hovered around
20% in 2013 (compared to 43% among other GCC members) (UIS, 2015; G20 2014 Employment Plan Saudi
Arabia).

USA

•
•
•
•
•

Developed country
9,833,517 km2
309.3 million
English
GDPPC: $57,220

The Case

• Women earn more undergraduate degrees than men in the US,
they receive fewer engineering degrees than men.
• In the US, women also hold fewer engineering faculty positions,
especially high rank academic positions, and private sector
engineering jobs compared to men.
• Engineering in the US has remained resistant to women’s entry
even though women have successfully moved into previously
male-dominated occupations such as law, medicine, pharmacy,
and veterinary medicine
• In 2012, the percentage of women graduating from US
undergraduate engineering programs was 19%, up only 3
percentage points from 1993 (American Society for Engineering
Education, 2015, NSF, 2015).
• The share of female engineers in the US workforce was 13% in
2012, only 2% higher than reported in the 1990’s (NSF, 2013).
Sources: Abu-Lail et al, 2012., Buchmann & DiPrete, 2006; Legewie & DiPrete, 2009;
Zoli, Bhatia, Davidson, & Rusch, 2008, Reskin, 1990; Cotter, Hermsen, & Vanneman,
2004; Lincoln, 2010, Charles and Bradley (2009) and Charles (2011).

Research Plan: Data Collection Methods
• Focus group interviews
• Individual Interviews

Focus Groups
A focus group is a data collection procedure in the form of a carefully
planned group discussion among 7-10 people plus a moderator and
observer, in order to obtain diverse ideas and perceptions on a topic of
interest in a relaxed, permissive environment that fosters the expression of
different points of view, with no pressure for consensus” (Focus Groups:
Background and “How To” Guidelines, 1995).

Why are focus groups useful?
⇒ Group dialogue tends to generate rich information
⇒ Provides information directly from individuals who are invested in the issue
⇒ Provides a representation of diverse opinions and ideas.
⇒ Provides a relatively low cost and efficient way to generate a great deal of
information.

Example Focus Group Questions
• Tell me about how you decided on engineering as a field of study/work?
• What, if anything, did you think it of its material rewards? Status relative to other
fields? What else did you consider before pursuing engineering?
• When you hear the term ‘engineer’ what do you envision? (i.e., man/woman; what are
they doing?)
• If you were to describe what an engineer does at work, on a daily basis, what would
that look like?
• What local or national programs (e.g., publically funded childcare) help or hinder
women’s participation in engineering careers?
• To what extent did your participation, if at all, shape your decisions?
• How has your perception of engineering changed since secondary school?
• Can you describe a point when you changed or reevaluated your perception of
engineering?

What We Hope to Achieve?
• OBJECTIVE #1: Identify the conditions shaping women’s
choice to enter and persist in engineering as a curricular field
or career in our four predominantly Muslim countries (Jordan,
Malaysia, Saudi Arabia, & Tunisia).
• OBJECTIVE #2: Use these findings to extend existing
theoretical and empirical approaches to the study of women’s
engineering representation elsewhere, particularly the US.

