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Abstract

This paper aims to find the impact of a program named
‘Shardanyas’ (meaning charitable organization of the
goddess of knowledge) consisting of technical and
non- technical events and special soft skill
development programs on the performance of women
pursuing technical programs .The paper opted for an
exploratory study using both closed ended and open-
ended approach consisting of 251 women students
participating. In-depth interviews were conducted for
15 top performing students. The academic and extra-
curricular performance of students were measured
every six months after implementing the program. The
data was complemented by the feedbacks received
from recruiting agencies also. The initial analysis
shows statistically significant improvement over two
years, in performance of female students, unlike male
students, validating efficacy of the interventions. The
program catalyzed acquisition of skills such as
communication and public speaking skills, and
leadership and management skills, as well as
improvement in semester grade points of women
students, which can augur well for the students’
professional excellence. The experiment was carried
out at an institution and needs to repeat at multiple
institutions to validate the findings. The work
presented can help fellow educators to develop
appropriate co-

curricular programs that can pave the way to
professional success of women students. Technical
colleges and professions have been globally facing
gender disparity. Researchers have identified the
major reasons for the disparity in colleges as “leaky
pipeline” and “chilly climate.” The study fulfils this
identified need to improve the performance of women
technical graduates.
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Introduction
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Globally, engineering profession has been facing the
lack of gender diversity due to factors such as a leaky
pipeling, chilly climate, inflexible timing, societal
pressure, and glass ceiling (Friedman, 2015, Fouad et
al., 2017). Hewlett et al. found that most of the women
engineers cite feelings of isolation, extreme timings in
work schedules, unsupportive work environment, and
biased rules about advancement and success as major
factors in their decision to leave engineering careers
[3]. Xie et al. opine that married women in STEM
careers were at a disadvantage as compared to married
men with respect to tenure and promotion decisions
[4].

Hawks and Spade [5] examined the gender differences
with respect to prospective career progression by
administering a survey to 249 freshmen students at a
US university, of whom 42 were female. They found
that a role conflict rather than abilities and attitude
better accounted for the disparity in the progression in
careers of men and women engineers. They also found
that women are more likely to believe that, the need to
balance parenting and career after having children and
their lack of confidence in their ability to succeed are
key barriers for their progression and due to these
perceived barriers women engineers do not see
themselves in supervisory positions and earning
money at par with their male counterparts.

Data from the National Science Foundation has shown
that presently just 12.9% of all US engineers are
women. The Royal Academy of Engineering’s (RAE)
Diversity Program reports the female engineering
workforce during 2011-16 in UK to be a mere 8% [6].
Nagpal reports the number in the Indian tech industry
to be 26% [7], but is still far lower than the halfway
mark and thins rapidly as the seniority level rises.
Thus, the percentage of females in the engineering
workforce appears to be unsatisfactory all over the
world.

This is not desirable from the industry perspective.
Various studies such as a Harvard study [8] indicate
that “at every level, more women were rated by their
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peers, their bosses, their direct reports, and their other
associates as better overall leaders than their male
counterparts — and the higher the level, the wider that
gap grows.” Richard Boocock affirms that women's
voices are essential to problem-solving and
innovation, which is at the heart of engineering. He,
therefore,, argues for more opportunities for women
engineers to thrive at workplaces [9]. Wilma Kelly
says that the world needs more women in engineering
and asserts that until we have a secure pipeline of
female engineering talent to tap into for the future,
nobody in the business can rest on their laurels [10].
The World Economic Forum (WEF) reports that all
industries face difficulties in recruiting women for
technical and engineering roles [11], and the
engineering segment remains a traditional male-
dominated segment with weak signs, if any, of
changes.

Program design

While employers have been undertaking many
activities such as establishing women-friendly
programs and policies to improve gender workforce
diversity, academic organizations cannot be mute
spectators. In that context, a rural Indian engineering
college initiated a program called as ‘Shardanyas’
(meaning charitable organization of the goddess of
knowledge) to develop professional skills among
female students, which can lay a foundation for them
to become strong and successful professionals.

The two-week ‘Shardanyas’ program consisted of
technical events such as debates, extempore speeches,
and quizzes on technical topics; and business plan
competitions for developing technical and analytical
skills. The program also had non-technical / cultural
events such as floral decoration, ‘rangoli’ (an art form,
originating in the Indian subcontinent, in which
patterns are created on the floor in living rooms or
courtyards using materials such as colored rice, dry
flour, colored sand or flower petals), drawing, face
painting, cooking for enhancing their creativity,
intellectual curiosity, and openness to new
experiences. Many studies show that participation in
extracurricular activities improves academic and
overall performance of students. Having formal
structures such as professional clubs and SWE
(Society for Women Engineers) can go a long way in
providing contextual support to women students as
found by many researchers [12], thereby helping them
develop social capital [13]. Ro and Knight (Ro and
Knight 2016) claim that women students, who
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participated in non-engineering clubs or activities
reported greater improvement than men students in
fundamental skills, contextual competence, and
communication skills. Jospeh claims that such extra-
curricular activities not only emphasize academic
enhancement but are also a source of emotional and
social enrichment [14]. Hattie [15] and Camp [16]
found a significant effect on academic achievement of
students participating in extracurricular activities.
Many extra-curricular activities include physical
movements that regulate the level of cortisol produced
in the body, which increases brain functions. Physical
programs, thus, can have a positive effect on academic
achievements as they facilitate the learning process
[17] [18]. Waychal et al. [19] have demonstrated that
extra-curricular and co-curricular activities help
engineering students attain professional excellence.

The program was completely led and managed by
female students, with mentoring support provided by
female faculty members. Wang and Shiveley [20]
have demonstrated that students playing leadership
positions tend to perform better in their academic
programs. Industrial Engineering at Oklahoma
University suggest that women faculty members’
visibility in different departmental activities helps
attract and retain women students [21, 22].

The event concluded with a cultural evening
comprising of competitions in performing arts such as
solo and group dancing and singing performances. A
female role model was invited as chief guest for the
concluding activity. Felder et al. [23], Johnson and
Sheppard [24], and Raelin et al. [25] emphasize
importance of providing women role models to
women engineering students.

Overall, the program was designed to develop strong
and confident female engineers, thus laying a
foundation for improving gender diversity. The
program objective was also to develop skills such as
critical and creative thinking, communication,
teamwork, time management, and leadership and
organizational skills, which are important for working
engineers. In short, the program provided varied
opportunities and life learning experiences to female
students and made them ready for attaining
professional excellence.

College
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The program was run at a rural engineering college,
where the female student ratio is at par with the
national ratio of around 30%. The college runs
undergraduate programs in computers, information
technology, electronics and telecommunication,
mechanical, civil, electrical, and automobile
engineering. The college is one of the best in the
region and figured in India’s top 100 list in 2016. The
female students, owing to their rural culture, tend to
have many social restrictions, which hamper their
development. In that context, the program aimed at
creating opportunities for their social, affective, and
cognitive developments.

Result : We tested the program success by conducting
student surveys on their experiences about the
program and comparing changes in academic
performances of male and female students over the
year.

Student surveys

We used a five-point Likert scale (1= Strongly Agree
and 5 = Strongly Disagree) to measure experiences of
students, who participated in the program. We
circulated the Google form to randomly chosen 374
students, 251 of whom responded. We present the
descriptive statistics of the responses in table 1. Most
of the responses are concentrated around ‘“agree”
indicating that the program has benefitted most of the
students. It appears that the most significant benefit of
the program was tackling stage fear, and the least
significant benefit was confidently interacting with
male students. The program events gave opportunities
of public speaking for many women, which seems to
have helped in overcoming stage fear. Since the
program participants had limited opportunities for
interacting with male students, they did not see much
improvement in that area.

N Arithmetic  Standard
Deviation
Valid Missing Mean
My general
confidence
level is 251 0 1.522 0.8732
improved
The
program has
helped me
tackle stage o249 2 1.349 0.7031
fear
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I can face
placement
interviews
more
confidently

249 2 1.787

2.0058

My
leadership
and
management
skills are
enhanced

247 4 2.012

0.8948

I feel peer
pressure
reduced
while
performing

250 1 1.512

0.8837

My
conversation
skills  have
improved

247 4 1.628

0.8874

The

program has
helped in
facing male
counterparts
more

confidently

251 0 2.056

2.0369

Table 1: Descriptive statistics of the survey results
Academic Performance

We present changes in academic performance (grade
point average), from the year 2018 to 2019, of all men
and women students in figure 1 and 2. We ran two-
sample t-tests using Minitab 18. We can see the
performance of women students showing statistical
significant improvement (p-value 0.000), unlike that
of men students (p-value 0.079).

Figure 1: Comparison of academic performance
(CGPA) of men students in year 2018 (14 M) and
2019 (15 M).

son of academic performance (CGPA) of women
students in year 201
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Two-Sample T-Testand Cl: 14 F, 15 F

Method

Wzt mean of 14 F
ps mean of 15 F
Difference: s -

Equ

Descriptive Statistics

Semple N Mesn StDev  SEMean
14F 624 7231 0817 0033
1SF 663 7393 0766 0030

Estimation for Difference
95% CI for
Difference Difference
01624 (-0.2491, -00757)

Test

Null hypothesis Hoi s - pz =0
Alternative hypothesis  Ha s - iz = 0
T-velue  DF P-value

368 1265 0000

The students were given various targets like
completion and submission of assignments,
Presentations and project submissions. The

performance of male and female students were
evaluated on the parameters of time of submission and
accuracy . It was observed female students performed
better.

Figure 3 : Recommended targets achieved by male
and female students

Two-Sample T-Testand CI: 14 M, 15 M

Method
pamean of 14 M
pz mean of 15 M
Difference: pu - bz

Equal varia

€ ot assumed for this analysis.

Descriptive Statistics

N Mean StDew
1393 7.289 0.905
1408 7.249 0901

SE Mean
0.024
0.024

Sample
14 M
15 M

Estimation for Difference
95% CI for
Difference Difference
-0.0600 (-0.1269. 0.0069)

Test
Null hypothesis Hai pa - pa
Alternative hypothesis  Ha: s - =
T-Value DF  P-Value
-176 2798 0.079

Cay
o

Recommended targets achieved as percentage

T T
Maie Fomaie

Gender
Interview results:

The girl students enjoyed working during the
shardanyas activities. They pursued their individual
passions .They were involved in decision making and
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took leadership in all activities. The students said that
this brings a sense of ownership and empowerment in
them. The students working in one particular activity
were from diverse backgrounds ( Engineering year ,
branch , category and culture) , they worked together
and engaged in dialogues. This made them understand
each other better and developed their interpersonal
skills. They said that we made sure that" everyone's
ideas are heard and also helped each other in weaker
areas. These activities made them more confident and
that confidence got reflected in their academic
performances also.

Conclusions

The engineering profession is in a dire need of
innovation, which requires diverse workforce [26].
The profession, unfortunately, has poor diversity with
respect to gender and ethnic minorities. Academic
fraternity, therefore, must recruit adequate number of
diverse students and develop them so that they can
succeed in their professions. Waychal et al. [19] have
proven that extra-curricular activities and academic
performance can help students to excel in their
professions. Based on that, a rural Indian college ran a
two-week all-women program that helped women
students develop various skills and improve their
academic performance. The program catalyzed
acquisition of skills such as communication and public
speaking skills, and leadership and management skills,
as well as improvement in semester grade points of
women students, which can augur well for the
students’ professional excellence.

The experiment was carried out at an institution and
needs to repeat at multiple institutions to validate the
findings. Further, the experiment did not study the
actual professional performance, which requires to be
done, to provide concrete evidence of efficacy of such
a program. The two-week program had many elements
and we can inspect the impact of individual elements
on students’ experience of the program and their
improvement in different skills and academic
performance. However, the work presented can help
fellow educators to develop appropriate co-curricular
programs that can pave the way to professional
success of women students.
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