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Gender in Civil Engineering Education ...

Abstract

Engineering and technology are basic i any country’s development. Addressing
the gender gap mn civil engineering education will help to narrow the gender pay
gap, enhance women’s economic security and ensure a diverse and talented
STEM workforce. This paper focuses on gender disparity in civil engineering
education at Institut d’Enseignement Superieur de Ruhengeri (INES), Rwanda,
and the University of Ibadan (UI), Nigeria. Data were sourced from the
graduating records of the Departments of Civil Engineering, INES Ruhengeri,
Rwanda, and the University of Ibadan, Nigeria, covering a period of 5 years
(2016 - 2021). Data were analysed using excel tools. The Department of Civil
Engineering, University of Ibadan, recorded a slight increase in the number of
female graduating students from 5 in the 2015/16 session to 6 in the 2020/21
session, representing a 20% increment and a slight reduction 1 the number of
male graduating students in the department from 37 in the 2016/17 session to
28 in the 2020/21 session representing a 32% reduction. At INES, Ruhengert,
the number of male graduating students in the Department of Civil Engineering
increased from 46 in the 2016/17 session to 145 in 2020/21, showing a 215%
increment, and the number of female students increased from 18 in 2016/17 to
23 in 2020/21 showing an increment of 28%. The overall percentage of females
in civil engineering education is below 20% compared to over 80% of males in
the two institutions. Although the number of male graduating students
decreases as the year progresses, the increase in female graduating students is
not significant. Hence the gender gap seems to remain with year progression.
The study proposes an improvement in motivating female students by
providing scholarships, including pedagogical motivation in science courses

Keywords: Cruzl engineering, Engineering education, Gender inequality, STEM

1. Introduction

To a higher degree, the present age 1s determined by the availability of
those willing to advance their societies with engineering and technology
tools and knowledge because these tools are crucial for humanity and
also serve as prerequisites to self-development Science and technology
has been described as an infiltrating force that necessitates the
development and improvement of individual well-being (Abubakar ez 4/,
2019). It equitable distribution and creation give room for significant
national and global restructuring (Pawley ez @/, 2016). This 1s seen in
engineering education being a growing field in recent decades through
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the involvement of professional societies, research centres, journals, and
learning institutions (Borrego and Bernhard, 2011; Jesiek et al, 2009).
However, the last decades have reported a lower degree of women
involvement in Science, Technology, Engineering and Mathematics
(STEM) programmes (Aderemi et al, 2013), Kishore (2008) corroborated
this position. While men are ably represented, women are somewhat
underrepresented in the global technology workforce.

To ensure the participation of all, most especially the women in
science and technology, the United Nations recognised through the
Fourth UN World Conference on Women (1995) that, women’s
empowerment and full social participation are necessary in building a
developed, peaceful and equal world (Aderemi et al, 2013). Though,
women’s inclusion and participation, to a certain degree, increased in the
21st century (British Council, 2001; ISACA, 2017), many of these
challenges remain puzzling and, therefore, need to be addressed in the
workplace and higher institutions of learning. Being a societal and
economic concern, and amongst the multiplicities of limitations existing
in literature today, this study conceives gender in civil engineering as a
focus to be explored due to the longstanding belief that the field of study
remains with the male domain (Zacaj, 2010).

The culture of change in the global age has improved in most
societies, as it has negated the belief that has been in tradition over the
years. The stereotype in the field of engineering was so evident that the
children and youth believe the field aim at designing bridges, machines
and buildings or constructing roads, and in its emphasis, it was a
discipline or profession made for the men, not the women. Contrary to
this misconception, there have been few changes in the enrolment and
graduation pattern of females and males in higher institutions today.
Though, while some developed climes are improvising some approaches
and retaining the females to encourage or mainstream gender in
engineering education, other climes, specifically Nigeria and Rwanda, are
striving to humanise gender in engineering owing to some factors like
cultural barriers, religious ideology, admission requirements early
marriage, among others.

This study recognises the educational, economic and social
implications that civil engineering education poses in bringing about
sustainable growth and development in the 21st century. Having
recognised the growing concern of gender gap or differences, this study
aims to justify its position by providing the graduating records of
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students in the Departments of Civil Engineering, University of Ibadan,
Nigeria, and Institut d’Enseignement Superieur de Ruhengeri (INES-
Ruhengeri), Rwanda. This paper also recognises the need for female
education as a way to mainstream the existing gap and further create a
neutral atmosphere devoid of restricting females from participating,
enrolling or participate in engineering programmes.

1.1 Addressing the Gender-Gap

The United Nations Educational, Scientitic and Cultural Organisation
(UNESCO, 2019) described gender gap as a degree of imbalance
between males and females in access and participation in scitences and
technology courses or the differences between males' gross enrolment
and females' gross enrolment in science and technology courses. UN
equally establishes gender equality as a human right and an essential
component of sustainable development (Organisations, 2017). Aremu
and Michael (2014) reported that male and female perceptions differ in
technology use, and there 1s a substantial difference in the acceptabulity
and usability of computer-based learning packages for electrical and
electronic technology. This signifies that male and female students differ
in how they perceive technology courses; males percetve it as
noncomplex while females perceive 1t as very ditficult. This 1s possibly
one of the reasons the female and male genders tind it hard to participate
in most science and technology courses.

Learning engineering courses 1s a national and worldwide
phenomenon for gender barriers. Mburu and Hu (2005) conceive
engineering to be one of the most crucial professions, yet populated by
men globally. Several studies have also indicated various gender-related
challenges in the school system that prevent women from choosing
engineering education. The challenges are many but the prominent one is
the perspective that — ‘it 1s a male profession, not for the women’.

In Nigeria, the educational imbalance between male and temale
students in sctence and technology education 1s due to reasons such as
cultural barriers, religious ideology, and early marriage (Chima, 2013).
These problems may interrupt female students from achieving their
completest perspective in solving environmental change. Famolari (2014)
discussed the gender gap for women in science and technology as a well-
known subject today that women held less than 25% of the positions in
Nigeria's STEM companies. In contrast, recent studies in the USA and
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European countries show that men and women have the same
qualification in the relevant subject areas in high school (Kolmos et al,
2013). As the fundamental people in society, girls need education beyond
basic literacy, occupying them with practice tools to actively participate in
complex problems facing the globe.

To promote gender equality, the Rwandan government recognises
that the basic skills of science courses are needed to equip women with
the knowledge, confidence, and creativity to address significant problems
in the community. The teachers are encouraged to focus on pedagogical
practices and attitudes in engineering subjects in Technical Vocational
Educational Training (TVET) schools and Universities by empowering
laboratory equipment. Consequently, the concentration on teachers
would reduce the gender gap and further improve girls' performance and
learning outcomes. Also, through the Imbuto Foundation introduced in
Rwanda, girls realised the kernel of engineering and saw reasons to
participate because of its realities. In addressing the gender gap, this
paper realises that scholarships availability provided for females in
Rwanda, unlike Nigeria, has contributed to the increase of female
engineering graduates in the contemporary age.

2. Method and Materials

Data were collected from the Department of Civil Engineering and
University of Ibadan, Nigeria. The data were generated based on the
number of graduating students from the undergraduate programme at
the University of Ibadan from 2016 to 2021. Data were also collected
from the Department of Civil Engineering of INES Ruhengeri, Rwanda.
The data were generated from the graduating students in the department
from 2016 to 2021. All results were analysed based on the comparison of
gender balance and representation using Microsoft Excel tools. A
comparison was made between male and female students in the
Department of Civil Engineering of the University of Ibadan and INES
Ruhengeri for each session. The small sample size and variable student
intake may affect the calculated values, but this paper is aimed at
investigating the trend.
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3. Discussion of Findings

Out of the 184 graduating students in the Department of Civil
Engineering, the University of Ibadan, Nigeria, from 2016 to 2021, 24
were female and 160 were male.

Table 1: Gender data of the graduating civil engineering students of the
University of Ibadan (2016 —2021)

Session Male Female Total
2015 - 2016 37 5 42
2016 - 2017 35 2 37
2017 - 2018 23 7 30
2018 - 2019 37 4 41
2020 - 2021 28 6 34
Total 160 24 184

Among the 679 students who graduated from the Department of Civil
Engineering, INES Ruhengeri, Rwanda, between 2016 and 2021, 107
were female and 572 were male.

Table 2. Gender data of the graduating civil engineering students at
INES Ruhengeri (2016 - 2021)

Session Male Female Total
2016-2017 46 18 64
2017-2018 111 17 128
2018-2019 98 25 123
2019-2020 172 24 196
2020-2021 145 23 168
Total 572 107 679
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3.1 Distribution offemale studentsper academic session
3.1.1 INES Ruhengeri

Figure 1 shows the number of female civil engineering students from
2016 to 2021. It was revealed that there is an increase in the number of
female graduands from 18 in the 2016/2017 session to 23 in 2020/2021.

30
25

20
W

15
10

SESSION

Figure 1 Graduating female students in civil engineering at INES Ruhengeri (2016 -
2021)

The scholarship the Forum for African Woman Educationalists (FAWE)
Rwanda provided to the economically challenged girls to join INES-
Ruhengeri motivated the increase in the number of female students in
the Department of Civil Engineering. The scholarship scheme reflects
solid progress beyond uniformity in basic literacy to practice to empower
the basic skills of girls.

3.1.2 University of Ibadan
The distribution of the female graduating students in the Department of

Civil Engineering, University of Ibadan is shown in Figure 2. Over the
years, there has been an increase in the number of female graduating
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students; while 5 female students graduated during the 2015/2016
session, 6 female students graduated in the 2020/2021 session.

»

O = N w b~ o

Figure 2 Graduating female students in civil engineering at INES University of Ibadan
(2016 -2021)

The low number of female graduating students can be attributed to a lack
of motivation, the perception that engineering is a male-oriented field,
engineering involves heavy lifting and the lack of policies bridging the
gender gap in STEM.

3.2 The comparison offemale and male distribution per session
3.2.1 INES Ruhengeri

Figure 3 shows the number of male and female students who studied
civil engineering during the five academic sessions. Results showed an
increase in the number of male graduating students from 46 in
2016/2017 to 145 in the 2020/2021 session. Also, the number of female
graduating students increased from 18 in the 2016/2017 session to 23 in
the 2020/2021 session.
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SESSION

Figure 3 Number of male and female graduating students in the civil engineering
department, INES Ruhengeri (2016 - 2021)

The difference in the number of graduating students of both genders was
highly significant in all five sessions.

3.2.2 University of Ibadan

Considering the yearly gender gap in the Department of Civil
Engineering, University of Ibadan, Figure 4 shows the number of male
and female graduating students in the department between 2016 and
2021. While the 2017/2018 session had the highest number of female
civil engineering graduating students with 7 students, the 2016/2017
session had the least with 2 students. And while the 2015/2016 and
2018/2019 sessions had the highest number of male civil engineering
graduating students (37), the 2017/2018 sessions had the least (23).
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Figure 4 Number of male and female graduating students in the civil engineering
department, University of Ibadan (2016 - 2021)

Over the years, there has been no significant reduction in the gender gap,
as seen in Figure 4. Although the number of male graduating students
decreases as the year progresses, the increase in female graduating
students is not significant; hence the gender gap remains with year
progression.

3.3 The percentage distribution of male and female students

3.3.1 INES Ruhengeri

Figure 5 indicates the percentage of male students relative to female
students. The percentage of male students increased from 72% in the
201672017 session to 86 % in 2020 /2021. In contrast, the percentage of

female students decreased from 28 % in 201672017 to 14% in
2020/2021.
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OMale mFemale

Figure 5 The percentage distribution of male and female civil engineering graduating
students at INES Ruhengeri (2016 - 2021)

3.3.2 University of Ibadan

Figure 6 shows the percentage variation of male and female graduating
students in the Faculty of Technology, the University of Ibadan
throughout the study. The percentage of female civil engineering
graduating students increased from 12% in the 2015/16 session to 18%
in the 2020/21 session. However, we had a decrease in the number of
male civil engineering graduating students from 88% in the 20015/16
session to 82% in the 2020/21 session.
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OMale mFemale

Figure 6: The percentage distribution of male and female civil engineering graduating
students at the University of Ibadan (2016 —2021)

The result shows a form of progression; however it is insignificant,
which agrees with existing literature that factors contributing to the
gender gap in STEM are cultural biases; that science is the domain of
males and not essential for girls' future lives, and that girls are not as
capable as boys when it comes to science learning. According to Kolmos
et al. (2013), the most important motivational factors for students in
engineering education are good social and financial motivation.

From the results gathered, there was an increase in the percentage of
female graduating students from 12% in the 2015/2016 session to 18%
in the 202072021 session, and a reduction in the number of male
engineering graduating students from 88% in the 2015/2016 session to
82% in the 2020/21 session in the Department of Civil Engineering,
University of Ibadan, Nigeria. At INES, Ruhengeri, the percentage of
male graduating students in the department increased from 72% in the
201672017 session to 86 % in 2020/2021. The percentage of female
students decreased from 28 % in 2016/2017 to 14% in 2020/2021.

There are several reasons attributed to this. They include but are not
limited to religious beliefs, cultural barriers, lack of female role models,
lack of motivation, the perception that engineering is a male-only field,
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and engineering being heavy litting and one with a lack of gender-
incorporated policies.

4. Conclusion

Despite the great strides toward ensuring gender equality over the past
tew years, there are yet several professions where women are
underrepresented, Civil engineering being one. This 1s evident from the
results gathered from the University of Ibadan in Nigeria and Institut
d’Enseignement Superieur de Ruhenger: (INES-Ruhengeri) in Rwanda.
The result agrees with existing literature gathered that there is a disparity
in the number of male and female civil engineering students as the year
progresses. The Department of Civil Engineering recorded a slight
increase in the number of female graduating students from 5 in the
2015/16 session to 6 in the 2020/21 session, which represents a 20%
increment and a slight reduction in the number of male graduating
students in the department from 37 in the 2016/17 session to 28 in the
2020/21 session, which represents a 32% reduction. At INES,
Ruhengeri, the number of male graduating students in the Department of
Civil Engineering increased from 46 in the 2016/17 session to 145 in
2020/21, showing an increment of 215%, and the number of female
students increased from 18 in 2016/17 to 23 in 2020/21 showing an
increment of 28%. The overall percentage of females in civil engineering
education 1s below 20% compared to over 80% of males in the two
institutions.

There are several reasons attributed to this and they include religious
beliefs, cultural batriers, lack of female role models, lack of motivation,
the perception that engineering is a male-only field, engineering involves
heavy lifting and the lack of policies bridging the gender gap in STEM.
This gender gap can be bridged by reorienting students and parents on
the need to choose science and engineering-oriented subjects, employing
temale role models in STEM fields so as to spur female student interest
and providing scholarships for female students in STEM-based courses
so as to increase their motivation. Lastly, this paper also recommends a
larger study should be conducted in Africa as the continent can never
escape poverty if females are not trained to the level where they can earn
sustainable incomes.
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