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Emotion intelligence (EI) identifies with how a person manages emotions. It has been linked to career
based competency such as leadership, management, and social skills. Engineering, on the other hand, is
generally pictured as a rational and logical profession that is not associated with emotionality (Roeser,
2012). This has caused this profession to be labelled as ‘male’ profession and thus marginalising women
in engineering (Price, Svensson, Borell, & Richardson, 2017). This study aims to explore if there are
gender differences in EI of engineering undergraduates in Malaysia. EI was explored based on four
different factors which are well-being, self-control, sociability, and emotionality. A quantitative study
was done on 218 electronic engineering undergraduates in Malaysia using the Traits Emotional
Intelligence Questionnaire — Short Form (TEIQue-SF). Based on the findings, there was no significant
difference between genders for EI and its factors. Overall, male undergraduates were found to have higher
but statistically insignificant EI scores As for EI factors, female respondents were found to have higher
levels of self-control and emotionality whereas male respondents had higher levels in wellbeing and
sociability. The correlation between EI and its’ factors were similar and showed strong to medium
positive relationship for both genders. Therefore, concluding that the disparity between genders in regards
to emotional intelligence are not apparent but both genders have their own emotional forte that may be

directed for meaningful professional growth in engineering.
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1. Introduction

Emotional intelligence (EI) is defined as the “the ability to monitor one’s own and others’ feelings
and emotions, to discriminate among them and to use this information to guide one’s thinking and
actions” (Mayer & Salovey, 1990, p.189). EI has been found to be significant in education and career
growth (Maguire, Egan, Hyland, & Maguire, 2016). Addressing EI is an interdisciplinary approach to
explore technical and non-technical knowledge that may influence professionalism in the knowledge
society (Marcos-Jorquera, Pertegal-Felices, Jimeno-Morenilla, & Gilar-Corbi, 2017). In addition, EI also
advocates emotional stability and regulation which are important aspects of the workplace, education, and
adaption in new situations (Nur Hafizah, 2015). Therefore, over the past decade, EI has received a great
amount of attention in academia. Researchers are exploring EI traits that relates it to cognitive and
affective learning outcomes (Kashani, Azimi, & Vaziri, 2012) and this has widened the understanding of
how personality and emotions may influence learning outcomes (Sanchez-Ruiz, Mavroveli, & Poullis,
2013). An individual with high EI was reported to have high satisfaction in life, high self-esteem
(Muhamad Saiful Bahri et al., 2011), pleasant, resilient, positive (Serrat, 2009), goal oriented (Lawson,
2002) and is able to manage a negative situation positively (Kruger, 2008). From the educational
perspective, students with high EI have been found to able to positively manage their emotions towards
excellence in their academic achievement (Azlina & Lee, 2012). EI has been found to influence learning
adaptability hence academic achievement (Fei-Zhou, Wen-Chen, Hui-Xie, & Hong-Xie, 2014). However,
as beneficial as EI is, Zeidner, Matthews, & Roberts (2009) claims that students today are not trained
sufficiently in EI that will enable them to perform in the working environment. The last platform
available for educators to help develop the right EI skills before they enter the workforce is usually
through higher educational institutions (HEI). EI being a learnable skill further accentuates the role of
HEI in developing the right skills that portray the positive working behaviour and aptitudes (Chisholm,
2010; Nizaroyani, Norhamidi, Dzuraidah, & Ja’afar, 2011). One of the main benefits of EI is its positive
influence towards mental health, psychological adjustment threshold and adaption (Fei-Zhou et al., 2014).

El is beneficial in learning as it increases awareness and confidence in self-abilities and
concurrently helps students manage stress, anxiety, motivation, self-regulation, study habits and indirectly
their academic achievement (Fei-Zhou et al., 2014; Zeidner et al., 2009). Nevertheless, in some studies, it
was found that EI did not affect learning achievement (Olatoye, Akintunde, & Yakasai, 2010;
Stamatopoulou, Kargakou, Konstantarogianni, & Prezerakos, 2015) yet only influenced the overall
academic achievement of the students (Azlina & Lee, 2012; Fei-Zhou et al., 2014; Muhamad Saiful Bahri
et al., 2011). Murphy and Janeke (2009) claims that students with high EI are more creative in nature and
are willing to explore new possibilities especially in learning whereas low EI students prefer simplistic
methods that are straightforward. High EI students were also able to cope with academic stress and
improve their academic achievement (Azlina & Lee, 2012). Thus, Oyewunmi, Osibanjo, and Adeniji
(2016) recommended integrating EI in university curriculum as it will help the undergraduates in regards
to motivation, social interaction, psychological health and concurrently the academic achievement. This is
concurrent with the demands of the current knowledge society that requires competence in technology

and interpersonal skills thus rejecting how we perceive traditional monodisciplinary professions such as

engineering (Marcos-Jorquera et al., 2017).
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2. Literature Review

2.1. Emotional intelligence and engineering education

According to Lord, Layton, & Ohland (2011) it is crucial to understand the educational goal of an
engineer. Their education has been found to be a good platform to develop creativity and innovation skills
as they are trained to build and design (Chin, Raman, Yeow, & Eze, 2014). It is also universally accepted
that engineering is highly correlated with high 1Q levels (Thadhani, 2016) which is their cognitive ability.
Yet, IQ is not only predetermined by intelligence factor. A person’s cognitive ability may also be linked
to emotions because it influences rational thoughts, information processing, and problem-solving skills.
Therefore, even in engineering education, holistic education will enable an individual to have the right
skills to adapt to the demands of the engineering industry. According to Marcos-Jorquera et al., (2017),
they found engineering students academic performance improved adaptability in the professional
environment if an interdisciplinary approach is taken. Roeser (2012) explained that having empathy, for
instance, will enable engineers to understand the users’ needs and create solutions that are more user-
oriented.

Furthermore, the demanding nature of today’s workforce has called for higher education
institutions to integrate management and leadership skills training for future engineers (Lappalainen,
2014). Hence, another aspect of emotional management that is crucial for the engineering profession.
According to Boyatzis, Rochford, & Cavanagh (2017), most engineering programs do not emphasise the
education and development of EI even when these emotional competencies could be developed without
hindering the technical content of the curriculum. Riemer (2003) reported that the integration of EI in an
engineering curriculum in universities such as in Poland and Germany have shown improvements in the
social adaption, leadership and knowledge acquisition which are essential career skills. Studies in
Malaysia such as by Noriah, Siti Rahayah, Izham, & Salleh (2009) also found that engineering students
with high EI have shown better leadership skills. Nizaroyani et al. (2011) added that these skills will be
very desirable when undergraduates are in the workforce. Concluding that utilising and managing

emotions to succeed is important irrelevant if it’s in the academia or industry (Oyewunmi et al., 2016).

2.2 Emotional intelligence, engineering, and gender

Gender is defined as sexual identity relating to individuals’ masculinity or femininity (Barth,
2012). Thadhani (2016) claims that usually females are perceived as emotional species and males as the
rational species. Therefore, in engineering which is deemed as a ‘rational’ profession, there has been
gender stereotyping that has labelled it as a ‘male’ type of profession (Roeser, 2012). However, being
emotional and having a repertoire of emotional skills are two different aspects. According to McNulty,
Mackay, Lewis, Lane, and White (2015), there has been no agreement on the difference between genders
in regards to EI nor its sub-scales. Petrides (2009) explained that based on the global traits EI, males
respondents tend to score higher than female respondents however the results had very small effect size.

Nevertheless, engineering is gendered profession (Lord et al., 2011) and according to Olmedo-
Torre et al. (2018) the number of women in engineering has dropped through these years especially in the

area of computing and electrical engineering. It has been found that electrical engineering especially has
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the lowest percentage of women enrolment worldwide (Lord et al., 2011) and in research, the under-
representation of women in engineering and female undergraduates has not changed much for decades
(Blosser, 2017; Price et al., 2017). A study done by Olmedo-Torre et al., (2018) found that low enrolment
of females in Science, Technology, Engineering and Mathematics (STEM) are usually due to the social
stereotype of the profession. This is also apparent in Malaysia. Female engineering undergraduates were
also found to be lacking in self-confidence and the difference is also apparent in regards to academic
achievement, satisfaction, and commitment to the profession (Hartman & Hartman, 2009). Yet,
Lappalainen (2014) found similarities in how both genders emotional communicate however reported
differences in how they show empathy in the workplace. In addition, Lord et al., (2011) found no
difference in regards to the determination in completing an engineering course nor progressing in the
workplace. Self-confidence, adaptability, and satisfaction are some of the attributes that are influenced by
emotional intelligence. In Malaysia, Ng, Tay, Law, and Goh (2012) claims that male engineering
undergraduates have higher levels of EI than female students. Zhou (2010) also states that male
engineering undergraduates were found to excel in personal skills whereas females in social skills. The
disparity between gender in engineering and the underrepresentation of female engineering
undergraduates in educational research have called for extensive research to identify motives, barriers
(Lord et al.,, 2011; Olmedo-Torre et al., 2018) and factors influencing gender stereotyping in the

engineering profession especially in the undergraduate level (Zhou, 2010).

2.3. Traits Emotional Intelligence

It is commonly known that there are two main methods of measuring a persons’ EI; trait or ability.
Traits EI is a method that measures EI based on self-perception whereas ability is based on cognitive
testing (Petrides, 2011). However, Boyatzis et al., (2017) claims that there are currently two more
additional methods. The third method is a ‘mix mode’ because it combines the first two methods and is
based on general abilities than a perceptual one. The fourth method introduced is based on the non-self-
assessment method on the perception of behaviour by supervisors, peers, and subordinates. In this study,
traits EI is used to measure students EI levels and according to Maguire et al., (2016) this method has
been successfully applied in the educational context. Traits EI is also able to suggest the right academic or
vocational line in the higher education setting (Sanchez-Ruiz et al., 2013). Trait EI is defined by four

factors; well-being, self-control, sociability and emotionality and are described in Table 01.

Table 01. Emotional intelligence factors

EI Factors | Key terms Description (Petrides, 2009)

Well-Being | Trait happiness and | High-level of well-being describes a person that is happy, positive
optimism, self- and content. Low level of well-being describes a person with low
esteem self-regard and is dissatisfied with their life.

Self-Control | Stress management, | High level of self-control describes a person that is able to control
emotion regulation their urges, desires, pressure, and stress. They are not very
expressive however also not suppressed. Low level of self-control
describes a person that is impulsive and unable to manage stress.

Emotionality | Emotion expression, | High level of emotionality describes a person that is highly aware
relationships, of their own emotions and others. Their perception and expression
empathy, emotion of emotions are used to build good relationships. Low levels of
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perception emotionality describe a person with challenges in identifying and
expressing their emotional states. Therefore, unable to sustain
healthy relationships.
Sociability Emotion High levels of sociability in an individual portray a person that is

management, social | confident socially thus excellent in communicating clearly and
awareness confidently in a multicultural background. Low levels of
sociability portray an individual that is socially awkward and
would appear as reserved. They are most likely not good in
networking and diplomatic relationships.

3. Purpose of the Study

The purpose of this study is to explore levels of EI among engineering undergraduates in Malaysia
and to determine how EI and its factors (well-being, self-control, sociability, and emotionality) is
associated with gender differences among the respondents. Thus, this study will enhance the relevant

literature relating to EI, engineering education and gender differences in Malaysia.

4. Research Methods

4.1. Participants

218 respondents from four different polytechnics in Malaysia took part in this study. All were
enrolled as undergraduates for the diploma in electronic engineering course. The undergraduates were in

their final year of their course.

4.2. Instrument

The Traits Emotional Intelligence Questionnaire — Short Form (TEIQue-SF) by Petrides and
Furnham (2006) was used to measure students EI. The original version was not utilised due to a high
number of items (153 item) and Deutskens, de Ruyter, Wetzels, and Oosterveld (2004) claims that this
may cause dishonesty in feedback. The TEIQue-SF is a shorter version with 30-item that measures
emotionality, self-control, sociability, and well-being which totals up as global trait EI value. TEIQue-SF
can be applied for rapid assessment and has shown excellent psychometric properties through Item
Response Theory (Cooper & Petrides, 2010). It was reported to have alpha Cronbach value of .890
(Cooper & Petrides, 2010). Each item is graded based on a seven-point Likert scale ranging from
1(completely disagree) through 7(complete agree). The scores could be either classified as Above

Average (70%-99%), Average (30%-69%) or Below Average (1%-29%)(Petrides, 2009).

4.3. Procedure

Prior to the actual study, pre-testing was done on five respondents to ensure comprehension of the
items and instructions. The respondents were encouraged to give feedback on items or words that they
found were unclear (Radhakrishna, 2007). Items such as “I tend to get involved in things I later wish 1

could get out of” were changed to “I have a habit of getting involved in things I later wish I did not”. The
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respondents were given 20 minutes to complete the questionnaire. The TEIQue-SF was also
supplemented with an explanatory statement on the objective of the study and with this, the respondents
were asked to give feedback relating to their demographic profile such as age, gender, course, student ID.
The analysis was done by SPSS in which the mean score was calculated for the overall score and the
factors. Next, correlation analyses were done between the total trait EI value and other factors to analyse

the association. Next, gender differences were examined using independent t-test and lastly, the

correlation between the factors and towards total EI was explored.

5. Results

A total of 218 respondents participated in this study, 134 students were male (62.6%) and 80
students were female (37.4%). Based on the age group, 152 students (71.0%) were between the ages of 18
to 20 years old and 62 students (29.0%) were between the ages of 21 to 25 years old. Prior to the
analyses, the data were checked for outliers and four respondents were removed based on Z-score that
were above +3.0 (Osborne & Overbay, 2004). Therefore the remaining sample was 214 respondents. The
alpha Cronbach’s value obtained was 0.797 and indicated that the TEIque-SF is reliable. Based on the
Shapiro-Wilk analysis it was found that the data were normally distributed (p>.05) with skewness and
kurtosis (Skewness = -.306, S.E. = .166, Kurtosis =-.290, S.E. = .331) indicating values between £2.0
(George & Mallery, 2010). The mean value for each EI factors (emotionality, self-control, sociability, and
well-being) and the total EI (global EI) is presented in Table 02. The differences between the mean values
of total EI and its’ factors are graphically illustrated in Figure 1. The highest mean value obtained was for

self-control and the lowest for emotionality.

Table 02.  Overall mean value and categories of EI and its’ factors

Factors Min Max Mean s.d. Category
Wellbeing 3.00 6.50 4.741 .664 Average (67.73%)
Self-Control 2.83 6.17 4.873 .674 Average (69.61%)
Emotionality 2.63 6.38 4.609 17 Average (65.84%)
Sociability 3.00 6.33 4.782 .593 Average (68.31%)
Total 3.50 6.20 4.753 522 Average (67.90%)
4.9 4.873
4.85
e 4.741 . 4753
4.75
4.7
4.65 4.609
4.6
4.55
4.5
4.45
Wellbeing Self-Control Emotionality Sociability Total

Figure 01. Mean difference between total EI and its’ factor.
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Based on the Pearson Correlation analysis performed, it was found that all factors had significant,
positive correlation with the total EI (global EI). According to Fallis (2013), association between 0 to .4 is
categorised as weak, .4 to .8 is categorised as moderate and above .8 as strong. Thus, based on Table 03,
it was found that only emotionality (r =.834, p <.05) had a strong correlation with total EI, whereas others
factors had moderate correlations. It was also noted that the inter-correlation between the factors was
moderate which showed better results compared to Petrides (2009) psychometric analysis of the

instrument. The strongest correlation was observed between emotionality and sociability (r=.536, p <.05)

and the weakest is between well-being and self-control (r =.440, p <.05).

Table 03. Overall mean value and categories of EI and its’ factors

Factors 2 3 4 5
1. Wellbeing 440" 462" 523" 7417
2. Self-Control - 4417 465" 718"
3. Emotionality - 536" .834™
4. Sociability - 767
5. Total EI -

**_Correlation is significant at the 0.01 level (2-tailed)

In regards to gender, the mean value was compared and the findings are presented in Table 04 and
illustrated in Figure 2. Overall, male respondents (M= 4.765, s.d. =.528) had slightly higher mean value
than female respondents (M=4.735, s.d.= .514). The same trend was observed for well-being and

sociability. However, female respondents showed the higher mean score for self-control and emotionality.

Table 04. EI Mean values based on gender

EI Factors Male Female
Factors Mean s.d. Mean s.d.
Wellbeing 4.781 .681 4.673 .634
Self-control 4.856 .690 4.902 .649
Emotionality 4.596 748 4.630 .666
Sociability 4.821 .607 4716 .566
Total 4.765 528 4.735 S14
5

49

4.8

4.7

4.6

44

Wellbeing Self-Control Emotionality Sociability Total

m Male mFemale

Figure 02. Mean difference between total EI and factors based on gender.

204




hitps://dx.doi.org/10.15405/epsbs.2019.01.20
Corresponding Author: Jeya Amantha Kumar
Selection and peer-review under responsibility of the Organizing Committee of the conference
eISSN: 2357-1330

To identify if the differences were significant, independent t-test analyses were performed on total
EI and its’ factors. Based on the findings, no significant difference were found between gender based on
the total EI and its’ factors. The difference for total EI were non-significant at 7 (212) =.407, p >.05, d
=.06. Male respondents scored higher in wellbeing and sociability at # (212) =1.145, p >.05, d =.16 and at
t (212) =1.253, p >.05, d =.18 respectively, however, the difference was also not significant. As for self-
control and emotionality factors, female respondents scored higher than the male respondents and the
difference was also non-significant at 7 (212) =.479, p >.05, d =.07 and at ¢ (212) =337, p >.05, d =.05
respectively. The effect size (Cohen d) in regard to gender and EI and its’ factors were small thus
indicating low practical effect (Cohen, 1988). Lastly, based on the correlation analyses performed to
explore the difference in association between EI and its factors (Table 05), it was found that the strongest
association was for the emotionality factor. Other factors had moderate positive correlation that were

statistically significant. The findings were similar for both male and female respondents.

Table 05. Correlation between EI and factors between gender

Correlation with total EI
Gender

Well-being Self-control Emotionality Sociability
Male N=134 742% .720™ .826™ .760™
Female N=80 741 .720™ .855™ 781%

**_Correlation is significant at the 0.01 level (2-tailed).

6. Discussion and conclusion

The focus of this study was to explore the level of traits emotional intelligence among engineering
undergraduates and secondly to explore the differences of gender for these outcomes. In addition,
differences and level of association between EI and its’ factors were also investigated. First, from the
results of the mean value, all the factors and total EI value were classified as Average. The average scores
for EI (M=4.753, s.d. = .522) were also observed by (Sanchez-Ruiz et al., 2013) on engineering
undergraduates from a university in Cyprus. It indicates a normal level of perceiving and managing
emotions. According to (Zhou, 2010), an average EI score suggests that the respondents are overall
awareness of their behaviours however there is still room for improvement. Based on the findings, the
highest mean value obtained was for self-control and sociability, and the lowest for emotionality. Based
on the description provided by (Petrides, 2009) in Table 1 and the findings in Table 02, self-control
(69.61%) had a tendency towards high levels, thus indicating high abilities to control their emotions
which are related to emotional regulation. Both these aspects are influential in determining how a person
adopts in a social context (Paschke et al., 2016). However, these factors also may negatively influence
emotional expression. According to (Nur Hafizah, 2015), undergraduates who suppress their expression
may have a problem in socialising and getting academic support. Yet, in this study, average scores in
sociability proved otherwise. The finding also showed lower scores in emotionality (65.84%) which
reflects challenges in expressing emotions. According to Ibrahim, Johnson, and Gilligan (2014),
expressing emotions in Malaysia are perceived negatively and should be avoided to show
professionalism. High levels of self-control and emotional regulation are positively correlated to

behavioural control and trait self-control (Paschke et al., 2016). Therefore, in the Malaysian context
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where culture, values and religion plays an important role, exhibiting traits of self-control and
emotionality is as per dictated by societies requirements.

Secondly, the inter-correlations between total EI and its’ factors are slightly higher than those
reported by Petrides (2009). The strength of the associations was medium. Sociability and emotionality
had the strongest relationship (r = .536) even higher than reported by Petrides (2009) (r = .395) for
respondents in United Kingdom. The same was also observed between wellbeing and sociability (r =
.523), where the study by Petrides (2009) reported r = .447. The inter-correlation between factors as
reported by Petrides (2009) has an average score of r =.42 and in this study, the average is reported to be r
= .38. Thirdly, the difference between genders in regards to total EI and its factors were analysed based
on mean value and standard deviation. Cooper and Petrides (2010) reported male respondents (M = 5.02,
s.d. = .73) having lower EI scores compared to female respondents (M = 5.18, s.d. = .68). However in this
study, as male undergraduates were found to have higher scores but non-significant. A similar finding
was also reported by Lappalainen (2014). Goleman (1998) explained that each gender only varies based
on individual personality thus emotional sensitivity, expression and adaptability are not predetermined by
gender but other factors such as culture and environment. As for other EI factors, female respondents
were found to have higher mean scores for self-control and emotionality whereas male respondents had
higher scores for wellbeing and sociability. These findings contradicted Zhou (2010) findings on
engineering undergraduates where female students were found to have higher sociability skills than male
students whereas male students had better personal skills. Based on the description Table 01 and the
outcomes of this study, the researcher perceives that factors such as self-control and emotionality are
aspects of emotional expression that are ‘viewed’ by the society that should be controlled or regulated for
women. Portraying emotions and sociability are viewed negativa ely in some Asian cultures.

Nevertheless, as the difference were not significant thus these findings could not be used to
describe the emotional characteristics of the respondents. According to Ismatullina and Voronin (2017),
females usually emphasis more on emotionality and values thus scoring higher in self-control and
emotionality. In addition, female engineering undergraduates were found to be inclined towards emotion-
focused strategies to manage stress whereas male students are inclined towards problem-focused
strategies such as adaptability (Sharmila, 2016). Male and female students had similar dispersions in their
responses based on the standard deviation outcomes. Based on the correlation, similar relationship
(positive and significant) was observed for both the genders and there were not much variations in all the
relationships. The strongest relationship was observed for emotionality, where both genders indicated that
68.2% for male and 73.1% for females’ emotionality can be determined by their EI scores.

Overall, the findings of this study concludes that engineering undergraduates have ‘normal’ levels
of emotional intelligence. The term average is not used as it may indicate that the respondents’ levels of
EI to be misinterpreted negatively. All other factors such as well-being, self-control, sociability, and
emotionality also had normal levels. Recently there has been a growing body of research relating to the
negative side of having high levels of EI. According to Davis and Nichols (2016), high levels of EI have
been linked to narcissism that may be associated with antisocial behaviour. They also discussed how
empirical research relating to very high levels of self-efficacy (self-belief), self-esteem and emotional

manipulation which are related to high levels of EI might have a negative effect on a person’s emotional

206



https://dx.doi.org/10.15405/epsbs.2019.01.20

Corresponding Author: Jeya Amantha Kumar

Selection and peer-review under responsibility of the Organizing Committee of the conference

eISSN: 2357-1330

well-being such as creating stress. Therefore, high levels of EI as mentioned by Davis and Nichols (2016)
may have negative intrapersonal effect towards the individual and also towards others. Thus, having
normal levels of EI is not bad after all and it also leaves room for growth. In regards to gender
differences, there were not much difference in regards to EI and its factors for engineering undergraduate.
Nevertheless, this is indeed a positive outcome if we hope to use higher education to improve EI. If there
was significant difference, it would indicate the need to develop different methods of training based on
gender characteristics. Even if prior studies have found disparity in regards to self-confidence and
emotional factors of female engineering undergraduates, the outcome of this study shows similarity in this
aspect for both genders. This supports the finding by Hartman and Hartman (2009) where women in
engineering have been found to have healthy self-confidence. In addition, EI training in engineering
curriculum has been found to reduce the drop-out rates in engineering courses (Riemer, 2003), thus by
acknowledging that there is no disparity of EI levels between genders, similar training could be provided
to both genders. Marcos-Jorquera et al., (2017) also suggested integrating interdisciplinary perspectives to
compliment the needs of the engineering profession. This new competency training in engineering
education will enable engineering undergraduates to become morally responsible engineers for the future

(Roeser, 2012) irrelevant of which gender.
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