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Abstract— Gamification has the potential to play a
pivotal role in fostering the employability skills of
engineering graduates. Although prior research
suggests it may be instrumental in enhancing the skills
of engineers, no in- depth empirical study has
investigated the effect of new technologies with
gamified elements/ gamified training on for
enhancing employability skills among engineering
graduates and their perceived performance,
particularly in developing countries such as India. The
current paper proposes to study the effect of gamified
training for enhancing Communication skills,
Adaptability and flexibility, Interpersonal skills,
Teamwork and relatedness, Competitiveness, Need
for Achievement, Creativity, and Problem-solving
skills on Self-Perceived Performance. Using data
from 289 participants, the present study examines the
relationships between the effect of gamified training
for enhancing each of these skills and engineering
graduates' self-perceived performance. To test the
hypotheses formulated, a structured online
questionnaire comprising of 30 items, based on prior
studies was used, which quantified the effect of
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gamified training on skills and perceived
performance. Data was analysed using SPSS v26.
Descriptive statistics, Cronbach's Alpha, and Multiple
Linear Regression analysis were used. The gamified
training for enhancing communication skills,
Teamwork and relatedness, Competitiveness, Need
for Achievement, Creativity, and Problem-solving
skills contributed significantly to the prediction of the
self-perceived performance of the engineering
graduates, indicating the affirmative role of new
technology with gamification features. However, the
results indicated that gamified training had no
statistically significant effect on enhancing
interpersonal skills, adaptability and flexibility on the
self-perceived performance of the engineering
graduates. Implications of the findings were
discussed.
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Competitiveness; Creativity; Gamification; Gamified
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1. Introduction

The abundance of Engineering graduates,
unsuitability of the curriculum, lack of qualified
teachers, the existing tough competition to acquire
and sustain a job, the lack of communication and soft
skills have resulted in a serious job crunch for the
Engineering graduates of Rajasthan. Moreover, there
are almost 179 engineering colleges and thousands of
engineering students graduate every year. This has

JEET



Journal of Engineering Education Transformations , Volume 38, No. 4, April 2025, ISSN 2349-2473, eISSN 2394-1707 11

caused serious turbulence in the job market and the
employability of engineering graduates has become
paramount in the educational and industry sector. As
per India Skill Report (2019), Rajasthan neither
figures as a state with maximum hiring capacity nor in
the maximum supply of employable talent. With
India, battling wave after wave of COVID-19, the
employability and employment prospects of
engineering graduates have inched to a serious
downfall. New technologies with gamification
elements in this era can assist and motivate the
engineering students to acquire skills. Incorporating
gamification apps into the curriculum can foster
active engagement by transforming lessons into
interactive experiences. These apps provide a
dynamic platform for educators to align learning
objectives with captivating challenges, encouraging
students to apply knowledge in real-world scenarios
and enhancing their overall comprehension. This
paper aims to focus on illuminating perceptions of
engineering graduates in Rajasthan on the inclusion of
new technologies with gamification elements or
gamified training for enhancing the skills. The paper
may contribute towards better appreciation of how
gamification can offer immense prospects for
enhancing the employability skills of engineering
graduates.

With the pandemic, the educational systems
explored several ways of joyful teaching and learning,
which contributed to a significant shift in students'
perceptions of education (Kaur et al., 2021) and
gamification served a saviour during difficult times.
Gamification is termed as a new innovation, which
empowers the engagement of users (Noorbehbahani
et al., 2019; Rodrigues et al., 2013, 2019a, b). It is
specified as the usage of game design in non-game
contexts (Deterding et al., 2011; Al Hayani & Ilhan,
2020; Alhayani and Abdallah, 2020). Gamification is
a new technology which is implemented in
educational settings and results in better learning if
implemented effectively (Toda, 2019). It not only
embellishes problem solving skills but also
contributes in increasing motivation and curiosity of
the students (Da Silva et al., 2019; Jabbar et al., 2016;
Todaetal.,2019; Vanduhe et al.,2018).

COVID-19 affected all sectors of the society. The
workers were deprived of their jobs due to the
lockdowns; businessmen had low or no business at all.
Either the employees were terminated or had to bear
serious losses in terms of pay cut. During such an
unprecedented time, the students were equally

affected. The campuses were closed for a long time,
hence online education flourished. The worst affected
were the students of engineering institutes as the
companies did not visit the campuses and the
vacancies were unfulfilled. Gamification emerged as
a means for motivating the engineering graduates and
for enhancing their skills. Through advanced
technologies and multimedia, the students could not
only continue with their courses but also the teachers
explored innovative ways to inculcate the requisite
skills among the learners.

Employability skills are a gamut of personal,
interpersonal, and attitudinal skills. To advance the
students' foray in all these skills, gamified training
presented the opportunity to train the engineering
graduates.

Engineering education is at a different pedestal
these days. Though basic engineering concepts and
theories have not undergone a shift yet there is a sea
change in the skill set which is needed in todays'
engineers. The expansions of knowledge, the
competitive world, the complexity of the work
environment, and the continuous changes in the global
economy have necessitated the shift in use new and
novel of technologies. The workplaces need engineers
who are creative, adaptable, problem solvers,
confident, and can take up the initiative.
Unfortunately, the structure of classes, heavily laden
with theoretical concepts, may get them proficient in
concepts but fail to empower them in skills that are
essentially needed in the workplace. Hence an
integrated approach is needed to embellish their skills.
Educators explored new technologies, which helped
them to stay motivated and work in teams. This was a
silver lining in a dark cloud, as institutions tried
creative approaches of gamification to instil learning
amongst the students. In short, educational
institutions resorted to the use of new and novel
technologies. Thus, the present study becomes even
more important as these technologies using
gamification for training have never been tried before
in India. Moreover, employability skills have never
been examined in light of the advent of gamified
training.

Though several institutes and researchers have
tried to explore the requirement of employers
(BOSTES, 2014; Conference Board of Canada, 2013;
Graduate Management Admission Council, 2012;
Heffernan, Feng, Angell, & Fang, 2010; Institute for
Employment Studies, 2015; Institute of
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Technologists, 2011; Lauder & Bliip Global
Employability, 2013; NACE, 2014). There is a lack of
research on employability skills and their
enhancement using new technologies with
gamification features. In some studies, qualitative
data is provided but to the best of the authors'
knowledge, no quantitative analysis is available for
the topic. Moreover, there are some studies available
from developed nations, but there is a lack of research
in developing nations. Though SCANS (1991), the
Skills Gap Report by the USA National Association of
Manufacturers (2005), the UK City and Guilds'
Report (Humphries, 2006), DEEWR (2012) in
Australia, and Kajihara (1997) in Japan have provided
the general skill indexes yet there is a dearth of studies
about the impact of gamification on employability
skills in the developing nations. Moreover,
acceptance of technology-based learning/training is a
hot topic for research nowadays (Alvi, 2021). Having
looked at the gaps in extant research, the proposed
paper intends to address the following research
questions:

Does gamified training enhance the skills of
engineering graduates?

What is the effect of gamified training for enhancing
the skills of the engineering graduates on their
perceived performance?

2. Literature Review
A Gamification

Some authors have conceded that it is difficult to
trace the origin of gamification (Kim, Song, Lockee &
Burton, 2018). It can be defined as a behaviour shift
through playful experiences (Reiners & Wood, 2015).
The term is in limelight for the past ten years. Games
are efficient and alluring as they ensure learner’s
engagement. Welbers et al. (2019) have argued that
learning experiences become more engaging with the
game elements. Stieglitz et al. (2017) stated that
efficiency of human work and execution gets
multiplied with the gamification. It helps an
individual reach points where there is complete
concentration in the activity or loses track of time and
consciousness (Kim, Song, Lockee & Burton, 2018).
Hakak (2019) argued that gamification tends to
enhance the process of learning. It can be termed as a
special arranged system which comprises diverse
activities, aimed at efficient learning and good
educational results.
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The most recent studies have focused on applying
gamification in the education sector to promote the
learning process (Hakak, 2019). Dichev and Dicheva
(2017) have justified the gamification on the grounds
for increasing engagement in educational settings.
Fardo (2014) has stated that the games generate
involvement amongst the learners. The chief
objectives of gamification are to foster abilities,
making learning purposeful, engaging students,
optimizing learning and introducing behaviour
change amongst the learners (Knutas et al., 2014;
Krause et al., 2015; Dichev & Dicheva 2017; Borges
et al., 2013). Hakulinen & Auvinen (2014) and
Tvarozek & Brza (2014) have emphasised the
increase in engagement and retention with a
simultaneous increase in user retention, knowledge
and cooperation with gamification techniques.

B. Employability skills

Employability skills can be defined as the ability to
seek employment that requires certain attributes
among engineers. Business dictionaries (2017) define
employability skills as essential qualification for any
job offer and hence are mandatory for any student's
success in a workplace. Jackson (2016) remarked that
the graduates' employability is a combination of soft
skills and graduate attributes. Lane (2017) conducted
an interesting study about the myth of job readiness in
which job readiness was analysed with the written
competence of a graduate. Monteiro (2016)
researched engineering graduates and concluded that
communication, social, and emotional competencies
are needed the most for employability skills. Gaughan
et al. (2017) stressed the need of developing self-
awareness in an engineering student and the student
should also be facilitated to improve his individual
development. Evans et al. (2017), through his
investigation, suggested that applied skills such as
communication skills, critical thinking, and the ability
to collaborate are the most needed employability
skills.

Since 1990, Government, industry, educationists,
and researchers have insisted that higher education
sector should associate learning and training with
employment skills (Mason, 2006). Nowadays,
employability skill is also used interchangeably as
generic skills, 21-century skills, non-technical skills,
and key skills. Today graduate attributes have become
more significant than their degrees. During recent
times, online education provided more opportunities
for exploring the use of gamification technologies.
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The teachers opted for the latest technological ways to
impart training to the learners. As a result, game-based
training/gamified training became ubiquitous. The
current study’s main objective is to investigate the
effect of gamified training for enhancing the
engineering students’ skills on their perceived
performance. The present paper explores the several
skills which may have been affected by the
introduction of the latest technologies of
gamification. Sailer et al. (2017) has suggested that
game-based elements help to develop work
competencies and address psychological needs for
competence, autonomy, and relatedness and thereby
increase learners’ motivation in working or learning
contexts. As such the present study focuses on the
effect of gamified training on the following skills:

1) Interpersonal skills

Every organization needs personal and
professional interaction on the part of employees and
hence interpersonal skills acquire a major role in
employability skills. Ward et al. (2005) argued that
good interpersonal skills contribute to the overall
persona of a candidate as he is found to be optimistic,
confident, and willing to help others. According to
Robles (2012), interpersonal skills are also termed as
people skills and are highly valued in any
organization. These skills promote a conducive
environment in the organization and also develop a
rewarding relationship with the customers.

With the advent of gamification in the teaching and
learning process, interpersonal skills have been
affected as the students had to come out of their shells
and had to collaborate with other students. Sometimes
the game or the task posed a need to interact with their
partners and hence interpersonal skills were directly
affected. Waytz and Gray (2018) have said that social
links are generated through games. Cruea (2020)
supports it on the ground of improving mental health
and Valkenburg and Peter (2009) consider that games
are an important measure to reduce isolation amongst
learners:

H1: Gamified training for enhancing the interpersonal
skills of the engineering graduates has a significant
positive effect on their self-perceived performance.

2) Adaptability and flexibility

Organizations generally employ individuals who
are flexible in their approach and can acclimatize

themselves as per the needs of the company and
environment. MacDuffie (1995) defined flexibility as
the trait where employees do not have any rigid
notions about their roles and can perform any tasks as
per the need. Bedwell et al. (2014) remarked that
adaptability is essential needed by all organizations as
itensures that business can pass through any phase.

Emerging technologies have impelled the teachers
to opt for gamification hence there is a transformation
in the teaching pedagogy and learning strategies. The
students could overcome their notions about learning
and adapt themselves as per the changing scenario.
The flexibility was imparted through gamification and
it provided the students new scope to unleash their
potential. Varonis and Varonis (2015) have argued that
games help student master new concepts and then
enable the students to apply these concepts to solve
challenging situations and apply previous knowledge
for new situations. The following hypothesis was
framed:

H2: Gamified training for enhancing the adaptability
and flexibility of the engineering graduates has a
significant positive effect on their self-perceived
performance.

3) Communication skills

Communication skills have become a prerequisite
in today's time. It requires the interaction between two
parties at mutually benefitting propositions. At a
workplace too, the employee is supposed to
communicate with colleagues, workers, and higher
officials. The lack of communication can create
barriers to relationships and efficient work. Crawford
et al. (2011) remarked that a student, having better
communication skills, has an advantage over others.
Conrad (2011) also remarked that communication is
beneficial for employees as well as for organizations.
Du Babock (2006) states that communication skills
are essential for nourishing relationships among
customers and employees and are the key force for the
success of any organization. Crawford (2011)
maintains that communication skill is a broad term
covering several facets of communication, including
oral communication, written communication, social
media communication, communicating pleasantly
and cordially, and asking good questions is also
included in it. Dicheva et al. (2015) have argued that
knowledge can be supported and reinforced by using
games in learning. Moreover, it also embellishes
collaboration, communication and problem- solving
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skills. Albiladi et al. (2018) have supported the usage
of games and movies and have termed them as
authentic and engaging tools of learning in language
classrooms.

With the help of gamification, the communication
skills of the students can be strengthened. The
teachers can introduce several gaming activities in
their classes and the communication in pair or group
could be feasible which ultimately led to enhancement
of communication skills amongst students. Jahanke
(2010) remarked that online discussion forums
increased the students' competence in communication
and they learned the concepts better with their peer
group. P.S .et al. (2018) very aptly remark that the
students, graduating in this era, should be quite
conversant with forms of communication on all
electronic portals. As such, the following hypothesis
was framed:

H3: Gamified training for enhancing the
communication skills of the engineering graduates
has a significant positive effect on their self-perceived
performance.

4) Teamwork and relatedness

Teamwork is composed of different individuals
who have distinct characteristics, working on one
platform. Scarniti (2001) has rightly remarked that
with teamwork, ordinary people can achieve
extraordinary results. Fisher et al. (1997) argue that a
team should necessarily have a common purpose and
a goal. Griffin (2013) maintains that employers also
want to recruit those employees who are good at
teamwork so that they can work well with their peers
and seniors. Evans et al. (2017) conducted a study in
which he ascribed team skills as one of the foremost
skills for employability. Yang et al. (2016) remarked
that collaboration and teamwork are prerequisites for
any workplace. Matthews and Mclees (2015) ascribed
the success of an organization to working together
with different people with different expertise, skill,
and attributes. Maruping and Magni (2015) said that
modern organizations rely more on teamwork as it
enhances innovation and exceptional performance.

With gamification, the students are given adequate
opportunities to collaborate which results in the
enhancement of team-building capacities and
perceived performance in personal life and
workplaces. Balakrishnan (2021) remarks that
dynamics, components and mechanisms are the
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diverse elements of gamification. Dynamics is the
structure and mechanics is the method of the game
hence game increases the dynamics and mechanics.
Based on the extant literature, the following
hypothesis was framed:

H4: Gamified training for enhancing the teamwork
and relatedness of the engineering graduates has a
significant positive effect on their self-perceived
performance.

5) Competitiveness

It is needed by all organizations as in the
increasingly competitive environment, the challenges
have grown manifold. Hence a dynamic learning
atmosphere is needed to develop the required skills
among the engineering graduates. Ananthram and
Nankervis (2014) remarked that all businesses require
a different set of skills in employees and hence
occupation orientation should suit the requirements of
the current business trends and market so that they can
tackle the problems at large. The technology of
gamification assists the trainees in unravelling their
competitiveness and in developing an understanding
to solve problems and compete with others. Buckley et
al. (2016) and Silva et al. (2021) have remarked that
gamification induces motivation and interest amongst
students. Buckley et al. (2016) has deemed
motivation, skills, flow and learning by the teachers as
well as the students responsible for the increasing
popularity of gamification in higher educational
institutions.

HS5: Gamified training for enhancing the
competitiveness of the engineering graduates has a
significant positive effect on their self-perceived
performance.

6) Need for Achievement

The need for achievement is one of the important
employability skills. Companies are willing to recruit
individuals who are ready to take up the initiatives,
think on their own, and remain committed to exploring
new avenues and have a need for accomplishment.
Andronic (2011) said that the people with initiative-
taking capacity are widely respected in society and
bring long-term success and survival for individuals.
With the new technology of gamification, there is
tremendous growth in the capacity of students. It
ranges from planning the activity, utilizing the time
significantly to various interpersonal activities in the
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class and executing the activity optimally which again
necessitates the initiative-taking capacity of an
individual. Kirillov et al. (2016) has supported the use
of gamification as it increases student involvement
and active participation in the teaching-learning
process which becomes vital for learning.

H6: Gamified training for enhancing the need for
achievement of the engineering graduates has a
significant positive effect on their self-perceived
performance.

7) Creativity

Birgili (2015) defines creativity as an asset of
action, keeping in mind specific tasks, objectives with
which people come up with unique ways to solve an
issue. Lee and Benja (2015) said that the constant
changes in the work environment have stressed the
need for creativity and innovation. Sripirabaa and
Maheswari (2015) argued that looking at the changing
business scenario and the challenges posed by
economies; every employee has to be creative and
innovative. Employers always look for people who
can come up with creative solutions to emerging
problems and add out-of-the-box solutions to
imminent problems. With gamification, creativity is
enhanced as the students learn to rely upon their ways
of thinking and resolve the problems on their own. It
not only increases their analytical thinking but also
provides creative solutions to the problems. Vartanian
and Beatty (2015) have supported gamification as it
enhances creativity amongst students.

H7: Gamified training for enhancing the creativity of
the engineering graduates has a significant positive
effect on their self-perceived performance.

8) Problem-solving skills

Problem-solving skills are essentially needed in a
workplace as the competition and environment keep
posing one or another issue before the employees and
they need to tackle them with their intellect and
acumen. Gordon (1998) said that a constructive and
enriched curriculum, coupled with practical exercises,
can train the students to face practical problems and
they become proficient in handling them with ease.
Wood et al. (1989) remarked that problem-solving
skills can be developed with a learning schedule in
which multifarious skills are taught to the learners.
The current educational scenario provided ample
opportunity to the students to have a discussion with

their peer groups on case studies and simulations. This
assisted them to solve the problems at hand and
enriched their employability skills. Kapp (2013) has
recommended gamification and has termed it as an
emerging trend as it promotes learning, develops
problem solving skills amongst learners and
embellishes their overall experience.

HS8: Gamified training for enhancing the problem-
solving skills of the engineering graduates has a
significant and affirmative effect on their self-
perceived performance.

9) Self-Perceived performance

Till date no study has investigated the effect of
gamified training to enhance the skills of engineering
graduates and its impact on their performance, as such
it needs further exploration. Andreu and Treiblmaier
(2020) have remarked that gamification affects the
intrinsic and extrinsic motivation of the students and
helps increasing their devotion towards completing a
particular task. Hong et al. (2021) have argued that
gamification creates an interesting environment in the
classroom setting and helps in fostering the curiosity
of the students and is able to hold their attention for a
long time. Luu and Thi (2010) have justified it on the
basis of motivational strategies which result in the
increase of attention span amongst the students.
Gamification can influence their efficacy and they
also provide fun and pleasure in the execution of their
duties (Stieglitzetal.,2017).

3. Research Methodology
Instrument and participants

This study employed a descriptive cross-sectional
survey. The survey instrument was developed through
an extensive literature review to identify a scale
incorporating effect of gamified training on skills of
engineering graduates. The survey forms were
circulated among the respondents. The e-
questionnaire used consisted of a 30- item scale; it was
separated in 2 sections, one comprising items on
demographics, e.g. gender, age, etc., and second
comprising items on gamified training for enhancing
select skills and engineering students’ self-perceived
performance. The scale was adapted and modified
from Alvi and Sharma’s (2018) study on
employability skills and perceived performance of
engineering students in India. To assess the students’
perception of the effect of gamified training on the
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select skill and its impact on their self-perceived
performance all items were modified and rephrased.
The survey included items for measuring the gamified
training for enhancing the skills (sample item: The
gamified training helps me improve my interpersonal
skills, etc.). A five-point Likert scale was utilized,
with 1 representing "Not significant" and 5
representing "Most significant."

The participants included engineering students
(n=289) from the two colleges from the State of
Rajasthan. The participants were recruited through
random sampling. The engineering students eligible
for the study had been given ample opportunity to use
these new technologies with gamification features for
aperiod of one year. Gamified training was adopted to
enhance their skills with gamification features
including Blinkist, Kahoot, Quiz Up, Duolingo,
Socrative, Tiny Cards, Maven, Course hero, Memrise,
etc. Using gamified training, the interaction between
engineering students as trainees and teachers was
achievable. Gamified training also helped the trainees
to connect with their peers and ultimately fostered
desirable skills. Feedback on the use of gamified
training for enhancing the engineering students’ skills
was sought after one year at the end of the academic
session 2020-21.

Pilot Study

To test the quality of the instrument, a pilot survey
involving 20 randomly selected engineering
students/trainees preceded the main study. The first
part contains questions about the age, gender, etc. of
the respondents. The next section consists of
statements divided into eight constructs in the study.
Having met the Cronbach's alpha threshold of .07 as
recommended (Faizan & Zehra, 2016), the instrument
was deemed fit for the main study.

Data Analysis

SPSS ver. 26 was used to analyse the gathered data.
Descriptive and inferential statistics (correlation and
multiple regression analyses) were carried out to show
the nature and contribution of the predictive factors
(independent variables) on the students' perceived
performance (dependent variable). Results were then
used to draw relevant conclusions of the study.

4. Results

An overview of the demographic variables related
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to their gender, age, and branch of the study of the
respondents participating in the present research is
presented in the given tables. The distribution of the
respondents according to gender depicted that among
the respondents, 76 % were male while 24% were
female. Thus, males dominated the females in the
sample. Based on the frequency of respondents
according to their branch, it was found that the
majority of the students were from the Computer
Science (36%), followed by Electronics (20%),
Electrical (18%), Mechanical (15%), and Civil
Engineering branches (11%).

Reliability

Cronbach alpha test was used to test the reliability
of the questionnaire. Cronbach's alpha, the reliability
of the scale must be >0.6 for such studies as per
Nunnally and Bernstein (1994). Table II shows the
reliability measurements of all the constructs, which
range from 0.832 for Gamified Training for
Competitiveness to 0.920 for Gamified Training for
Problem-solving skills, were much higher than 0.6.
This established that the instrument was reliable and
fit for the further analysis.

Table 1 :
Reliability Measures
Construct CA | Number of items
GT for Interpersonal skills .846 3
GT for Adaptability and flexibility 908 3
GT for Communication skills .850 3
GT for Teamwork and relatedness 907 3
GT for Competitiveness .832 3
GT for Need for Achievement .905 4
GT for Creativity .839 3
GT for Problem-solving skills 920 4
Self-Perceived Performance .843 3

Table II shows the mean and standard deviation of
all the select constructs. The mean score ranged from
9.41 to 13.59; Need for Achievement (13.59) had the
highest mean score and interpersonal skills (9.41) had
the lowest mean score. Through the high mean scores,
it could be inferred that gamified training for
enhancing skills were significant in the perception of
the engineering graduates. The students were
extremely positive about gamified training they
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Table 2 :
Mean, Standard Deviation, Skewness, And Kurtosis
Std.
Construct Min | Max | Mean Std.D Sl Kurtosis
Error ness
Age 16 |24 | 18.90 | .071 |1.202 | 1.113 | 2.849

GT for

23 15 943 | .191 | 3232 -235 -.623
Interpersonal skills

GT for Adaptability|
and flexibility

w
—_
w

9.65 | .193 |3.272| -353 -.543

GT for
Communication 3 15 9.41 199 | 3.364 | -.186 781
skills

GT for Teamwork

and relatedness 0 15 9.65 | 205 | 3.479 | -.359 -.691

GT for

. 3 15 10.73 | .193 | 3.265 | -.611 -.267
Competitiveness

GT for Need for

. 4 20 13.59 | 249 | 4.226 | -.388 -433
Achievement

GT for Creativity |3 15 10.49 | 201 | 3.411 | -.445 -.684

GT for Problem-

. . 4 (20 11.92 | 277 | 4.694 | .042 -955
solving skills

Self-Perceived

3 15 9.64 193 | 3.273 | -.196 -.604
Performance

GT- Gamified Training

received. Living in a world of technology, relying on
self-paced and self-directed modes of training,
enticed them. Next, Multiple Linear Regressions,
MLR was conducted to validate the eight hypotheses
formulated.

To examine which factors have a significant
association with self-perceived performance of the
engineering students, multiple linear regression MLR
model was used for the present study. The approach
was useful when there was no theoretical / analytical
structure available from extant literature; moreover,
this methodology is normally utilized for exploring
and maximizing prediction (Pedhazur, 1997). Field
(2009) maintains that in MLR checking issues of
multi-collinearity violation is important; the variables
must not be connected closely with each other, for
which Pearson Correlation test was conducted. The
results were found to be satisfactory. Additionally,
tests for variance inflation factor (VIF) and tolerance
level estimations (Field, 2009) were conducted.
Significance level at p< .05 was maintained which is
normally used (Krawthol & Anderson, 2001). For
scrutinizing the significance and comparative
significance of the predictive factors in the present
study, the unstandardized coefficient beta values and

the standardized beta values were scrutinized. Next,
the R2 revealed the relations among the select eight
predictive factors and the dependent factor. The
independent predictive factors explained 84.0% of the
variation in the dependent factor (Adjusted R2=.840)
in the context of gamified training for enhancing skills
of'engineering students.

The main objective of this research was discovering
the influence of the predictive factors (effect of
gamified training on Communication skills,
Adaptability and flexibility, Interpersonal skills,
Teamwork and relatedness, Competitiveness, Need
for Achievement, Creativity, and Problem-solving
skills) and the dependent factor- Self-Perceived
Performance (SP). The test was administered to find
out the prominent factors which may predict the self-
perceived performance of the engineering graduates.
The Model Summary results are shown in Table I1I.

Table 3 :
Model Summary

Modell & R Py S;(i.hError Change Statistics
ode Square| R Square OEt' © : R Square|F afilap Sig. F
stimate Change |Change Change
1 .919°(.845 | .840 1.308 .845 189.192| 8 |1278.000

a. Predictors: (Constant), Interpersonal skills, Adaptability and flexibility,
Communication skills, Teamwork and relatedness, Competitiveness, Need for
Achievement, Creativity, and Problem-solving skills

Table IV, Anova specifies the total significance of
the model; this advocates that the regression model is
statistically significant as the p-value is less than 0.05,
i.e., there is an association between self-perceived
performance and gamified training for enhancing the
skills of the engineering graduates.

Table 4 :
Anova

Sum of

Model Squares df Mean Square | F Sig.

1 Regression | 2588.577 | 8 323.572 189.192 | .000b

Residual 475.458 278 | 1.710

Total 3064.035| 286
Dependent Variable: SP

b. Predictors: (Constant), Interpersonal skills,
Adaptability and flexibility, Communication skills,
Teamwork and relatedness, Competitiveness, Need
for Achievement, Creativity, and Problem-solving
skills

As shown in Table V, the beta values and
significance p values were observed. Founded on the
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outcomes of the beta values, two predictive factors
were found to have no insignificance. T-values were
significant at a 95% level of confidence, which also
indicates the same. There exists a positive impact of
Gamified training for enhancing the Interpersonal
skills of the students on their self-perceived
performance as beta (0.008) is positive, but the p-
value> 0.05 indicates that the relationship is not
statistically significant. The same goes for Gamified
training for enhancing Adaptability and flexibility,
since beta (0.058) is positive, but p-value is more than
0.05. The impact Gamified training for enhancing
Communication skills on self-perceived performance
is significantly positive as the beta value (.105) is
positive and p is less than 0.05 (0.017). There exists a
positive and significant influence of Gamified
training for enhancing Teamwork and relatedness
(B=.151, p=.000), Competitiveness (f=.134. p=.001),
Need for Achievement (B=.164, p=.000), Creativity
(BO.115,p=.002), and Problem-solving skills (f=.503,
p=.000) on the dependent variable self-perceived
performance. In the light of these findings, all
hypotheses framed except H1 and H2 were validated.

The results presented in Fig. 1 help in
understanding the relationships between gamified
training for enhancing the skills of engineering

Table 5 :
Coefficientsa

Unstd. Std 95.0% Conf.

Coefficients | Coefficients| T Sig. | Interval
Model s

B - | Beta LL | HL

Error

(Constant) 087 | 301 289 | 773| -506 | .680
HE:GTfor = | 5o¢ | 055 | 008 153 | 879 -.100 | .117
Interpersonal skill:
H2: GT for
Adaptability and | .058 | .048 | .058 1214 | 226 -.036 | .152
flexibility
H3: GT for
Communication | .102 | .042 | .105 2.406 | 017| .186 | .019
skills
H4: GT for
Teamwork and 142 | 038 | 151 3.760 | .000| 068 | 217
relatedness
H5: GT for 134 | 039 | 133 3.441 | 001| 057 | 210
Competitiveness
He: GT for Need |- 1571 534 | 164 3.706 | .000| .060 | .195
for Achievement
H7: GT for 110 | .035 | .115 3.178 | 002 .042 | .178
Creativity
H8: GT for 351 | .031 | .503 11.319| .000| 290 | .412
Problem-solving

GT= Gamified training, LL =lower level, HL= higher level
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graduates and its impact on their perceived
performance. They also indicate the significance of
investigating gamified training further as a means of
motivating the engineering students and assisting
them in acquiring skills needed for the present era.

| Gamified lraining for enhancing the interpersonal skills

lmmnammmmmmmmsm

| g for anhancng st
[ = . l H4.5=,151 =000 s
rhancing P
L 1 3 p= 001 Performance
H5-5='13 P;.qu

| Gamified frauning for enhancing the compolitrveniss

l Garmitied Iraining for enhancing e need for achisvement

I Ganified training for anhancing the creativity

I ing for entsancng the. il

Fig. 1: Research Model based on authors’ calculations

5. Discussion

The main objective of the study was to explore the
association between each predictive variable (effect
of gamified training on select skills) and the
dependent variable (self-perceived performance of
undergraduate students). An extended and modified
proposed model, Fig. 1, was introduced and evaluated
using empirical data. Using the multiple linear
regressions, the following predictive variables were
examined: effect of gamified training on
Communication skills, Adaptability and flexibility,
Interpersonal skills, Teamwork and relatedness,
Competitiveness, Need for Achievement, Creativity,
and Problem-solving skills. The study was conducted
in two reputed institutes in the State of Rajasthan
using sample collected from engineering students
(n=289), who received gamified training for a period
of one year. It is worthy to note that high mean scores
of all the selected variables also indicated that
students consider them to be vital determiners of their
self-perceived performance.

The skills were selected based on their significance
grounded on extant literature. Hesketh (2000)
conducted a study where he ascribed communication
skills as one of the nine skills which play a prominent
role in getting him hired. According to Benett (2002),
teamwork and interpersonal skills are the foremost
employability skills and play a positive role in the
perceived performance of a learner. Humburg and
Velden (2015) also insisted on interpersonal skills to
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be the key factor in recruitment. Velasco (2012)
credited the personal qualities of an individual for
employability. Several studies emphasized
adaptability and flexibility as the core factors to
ensure employability skills of an individual (Wats &
Wats, 2009; Touloumakos, 2011; Robles, 2012;
Ballesteros-Sanchez et al., 2017). Several researchers
(Cimatti, 2016; Succi, 2019; Thompson, 2019)
consider creativity and problem-solving as the traits
needed in an individual for his employability.
Interpersonal skills including team building are
needed the most to be employed in any organization
(Kantrowitz, 2005; Bancino & Zevalkink, 2007;
Succi & Canovi, 2019; Thompson, 2019). Thus,
gamified training for improving each of these skills
can influence the students' self-perceived
performance, particularly gamified training for
enhancing communication skills, Teamwork and
relatedness, Competitiveness, Need for Achievement,
Creativity, and Problem-solving skills contributed
significantly to the prediction of the self-perceived
performance of the engineering graduates, indicating
the affirmative role of new technology with
gamification features. However, results indicated that
Gamified training for enhancing Interpersonal skills
as well as adaptability and flexibility of the
engineering students on their self-perceived
performance was positive, but the relationship was not
statistically significant.

Da Rocha Seixas et al. (2016) have argued that
gamification technique is a new technique which has
the potential to increase the engagement of the
participants by turning their tasks into more enjoyable
activities. Trusova (2018) has also agreed that the
participants can generate novel ideas through
gamified teamwork instead of non-gamified
teamwork. Gamified training has promoted teamwork
by motivating the different members and it also
improves their communication skills, helping them
perform better in all scenarios (Knutas et al., 2014).
Ozhan and Kocadere (2020) have stated that the
gamified tools instigate the curiosity amongst the
students which help them discover new things and
keep them motivated in the task. Mokeddem (2019)
has also agreed that the learners hone their cognitive
skills and adapt competitiveness to increase their
performance in all spheres with gamified training.
Bayat (2014) has confirmed that the use of
educational games ensures the participation from all
the students including even the shy ones and this helps
to arouse the interest and aptitude towards learning a
particular course. Active participation of the students

enables them to express their ideas and thoughts and
nurtures their creativity too (Uberman,1998).
Figueroa Flores (2015) remarks that gamified training
accords the students a sense of engagement, feedback,
feeling of achieving something and helps them
battling a challenge and overcoming it. Huang and
Hew (2018) have remarked that gamification requires
a challenge, some feedback, competitive spirit and
levels of achievement.

4. Recommendations

The consequences of the current study have
several practical and theoretical implications.
Looking at the relevance of gamification techniques
and apps in enhancing the employability skills
amongst the engineering the graduates, it will be vital
for administration to implement the gamified training
for enhancing the engineering students’ skills. A lot
needs to be done in sensitising people towards the
benefits of these gamification elements and their
proper implementation in higher education. There is a
lot of scope for technical departments to develop and
provide gamified training and resources which can
help train the students for the competitive job market.
Moreover, the faculty should also be trained and be
ready to take up the initiative and learn the nuances of
applying these techniques in their classes so that its
success can be ensured. The policy makers can
organise sessions to spread the awareness about
gamified training so that the techniques can be
implemented in other institutes as well. The
policymakers, technical department, educators and
government bodies need to be proactive in seeking
ways of augmenting the use of gamified training.

7. Limitations & Future Scope

The sample size in this study is not enough to
generalize the outcomes, due to financial and time
constraints. Thus, it is suggested to increase the
sample size in future studies to generate more reliable
results. This study only gathered information from
students of two select institutes from the state of
Rajasthan; therefore, it is not a representable
population. Secondly, the study should be conducted
in other States in India as well to validate the proposed
model. The study is based on a few selected skills;
more skills may be studied in forthcoming researches
to broaden the focus of research. Our study's reliance
on a single test may not capture the full spectrum of
employability skills. Moreover, due to time
constraints, the study's duration was relatively short,
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potentially limiting the depth of insights into long-
term effects.

Conclusion

The study explored the connection between
gamified training for enhancing the skills of students
and their self-perceived performance. The topic under
research is critical for enhancing the employability of
engineering graduates since getting employment after
the completion of professional education is the
ultimate aim of all professional students. The study
concludes that gamified training using new
technologies played a major role in improving the
self-perceived performance of engineering graduates.
It is important to note that the students were highly
positive about gamified training they received. Living
in a world of technology, relying on self-paced and
self-directed modes of training, enticed them. Hence,
their perception, observation and implementation are
paramount. The study concludes that new
technologies with gamification features and gamified
training have immense potential to improve the skills
of'the students as well as their performance.

Appendix Questionnaire

Questionnaire on the use of new technologies with
gamified elements for enhancing Communication
skills, Adaptability and flexibility, Interpersonal
skills, Teamwork and relatedness, Competitiveness,
Need for Achievement, Creativity, and Problem-
solving skills on engineering students' Self-Perceived
Performance.

The Likert scale ranges from 1 to 5, where 1
represents "Strongly Disagree" and 5 represents
"Strongly Agree."

[ Gamification tools refer to tools with gamification
features including Blinkist, Kahoot, Quiz Up,
Duolingo, Socrative, Tiny Cards, Maven, Course
hero, Memrise, etc.

Interpersonal Skills (3 Items)

Gamified elements in new technologies assist me
to relate with other people and communicating with
them in everyday interactions.

Gamified elements in new technological tools

make me confident of speaking/ presenting
comfortably in front of an audience.

JEET

I can overcome hesitation, interact with new people
and make connections easily using Gamified
elements.

Adaptability/ Flexibility (3 Items)

Technological tools with Gamified elements are
easy touse.

Gamified elements in new technologies provide
me a flexible learning environment which can fit well
inmy daily schedule.

Through Gamified elements present in new
technologies I can complete tasks at my own pace.

Communication (3 Items)

Gamified elements in new technologies help me
learn new words (vocabulary).

Due to the assistance provided by Gamified
elements of technologies I am more comfortable
speaking during verbal discussions with my
colleagues.

Gamified elements provided by new technologies
help me learn correct sentence structures.

Team Work/ Relatedness (3 Items)

Gamified elements in new technologies facilitate
working in groups which saves time.

Technologies with Gamified elements help to
work together on tasks in order to make the best use of
everyone’s skills.

Through Gamified elements provided by new
technologies [ can guide and support others in order to
accomplish something.

Competitiveness (3 Items)

The integration of new technologies with gamified
elements motivated me to compete with others.

The leaderboard and competitive features in the
new technologies encouraged me to strive for better
performance.

The interactive and engaging nature of the
gamified elements fueled my competitive spirit and
pushed me to improve my skills.
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Need For Achievement (4 Items)

The use of new technologies with gamified
elements provided a sense of accomplishment when |
achieved goals or milestones.

The badges and rewards system in the new
technologies motivated me to complete tasks and
challenges.

The clear objectives and targets set within the
gamified elements of the new technologies inspired
me to work harder and achieve more.

The progress tracking and analytics features in the
new technologies helped me monitor my
achievements and progress over time.

Creativity (3 Items)

The incorporation of gamified elements in new
technologies stimulated my creative thinking and
problem-solving abilities.

The interactive challenges and puzzles in the new
technologies encouraged me to come up with
innovative solutions.

The immersive and exploratory nature of the
gamified elements in the new technologies inspired
me to think outside the box and explore new ideas.

Problem Solving Skills (4 Items)

The use of new technologies with gamified
elements improved my ability to analyze problems
and find effective solutions.

The problem-solving scenarios and simulations
provided by the gamified elements in the new
technologies helped me develop my skills.

The real-time feedback and guidance provided by
the gamified elements in the new technologies
enhanced my problem-solving approach.

The collaborative features within the gamified
elements of the new technologies allowed me to work
with others and solve complex problems more
effectively.

Self-perceived Performance (3 Items)

Gamified elements within new technologies help
me learn efficiently.

Gamified elements within new technologies
provides me find authentic learning material.

Through the new technologies with Gamified
elements, [ can take control of my own learning.
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