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Abstract—Technology integration at mass level can help the
emerging economies to fill the skill gaps by enhancing the digital
competency in young fellows, particularly female students. The
study aims to understand and craft the predictors of digital
competency among female students. Therefore, a research
framework was hypothesized by enlisting the personal
innovativeness, facilitating condition and social influence
towards behavioral intention to become the digital competent.
An online survey was conducted to collect data from female
students in two developing economies i.e., Pakistan and
Bangladesh. The survey resulted in 254 responses with 130 from
Pakistan and 124 from Bangladesh. Structural equation
modeling analysis was conducted to comprehend the behavior
factors. The results portrayed that grouped responses conferred
all predictors significant towards behavior intention while in
Bangladesh scenario, the social influence had no impact on
female students’ behavior towards becoming the digital
competent. The study results will support the stakeholders to
comprehend the predicaments of digital competency in females
from developing countries.

Keywords—digital competence, female innovativeness,
behavioral intention.

I. INTRODUCTION

In our world, territories and nations are classified on the
basis of ethnic, social, economic, and geographical values that
mainly become the reason of their development and
prosperity. Different countries structure the coalitions and
regional blocs for mutual cooperation and sustainable growth
however many nations wouldn’t be able to make it happen due
to certain factors and therefore strive for development for long
time. Such developing countries primarily focus on managing
their budget deficit, import exports ratio, inflations, tax
collections, etc. while improving the literacy rate,
technological integration, skilled higher education, research
enabled environment becomes the least priority. However
global technological infusion, through widespread use of
internet and its social, professional and governance
implications, has enabled the developing countries to update
various sectors of society and governance. Such integration of
digitization prompts the citizen and particularly the university
students to opt for self-reliance strategy in career enhancement
through technology learning and management instead of
solely relying on government’s development programs. This
includes the learning of modern digital tools and techniques
for personal and professional requirement and the way to
achieve the digital competency in study and job purposes [1].
This behavior to self-made digital competent yields in fruitful
conclusions for university graduates and overall economy in
terms of entrepreneurial mindset, freelancing and small
business initiatives in information technology sector.
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The developing countries like Bangladesh and Pakistan
that shared the common history with economic and social
systems are top in list of most internet users as Bangladesh has
more than 116 million internet users i.e., 69.8% penetration
rate [2] while Pakistan has more than 101 million internet
users i.e., 46.4% penetration rate [3]. As learning materials are
highly pervaded over the internet in form of videos, lectures,
demos, live sessions, notes, podcasts, and tutorials. This
encouraging usability of internet in two developing countries
can possibly support for learning and development on self-
directed basis for university students and graduates. Becoming
the digital competent is voluntary decision of individuals [4]
however numerous contextual, social and cognitive elements,
among students, may enhance the process or become hurdle
on the way [5]. As per the sustainable development goals
(SDGs) of United Nation, the SDGS5 represents the enhancing
gender equality in all fields of life. While discussing about
digital literacy and digital competency for girls and women,
the research in this area is still at initial stage and needs more
work to bring in the ways, methods, and predictors for their
inclusion in digital ecosystems.

Previous studies featured the work contemplating the
female and male students’ comparison on basis of their digital
literacy elements and particulars in Spanish universities[6].
While another study based on independent and collaborative
learning pattern for information and communication
technologies (ICT) among female university students
portrayed the ways of digital competency enhancements [7].
However, these works were conducted in developed nations
and the predicaments towards behavior change were also not
discussed that could explore the behavioral shaping and
prediction. Conferring the usability behavior of technology for
digital learning among university students in developing
countries signals the impact of personal innovativeness,
performance expectancy, facilitating conditions, perceived
usefulness, social influence, role of gender [8]-[10]. To
comprehend and craft the behavioral intention towards digital
competency among female students’ a study based on social,
contextual, and cognitive aspects would help to understand
more resonance about female digital competency. As such
research work which orchestrates the behavioral factors
towards harnessing the digital competence in developing
economies remained inattentive in the literature, therefore this
paper aims to formulate the research framework based on
cognitive feature i.e., personal innovativeness, contextual
element i.e., facilitating condition and social aspect i.e., social
influence to elucidate the behavior towards digital
competency among female university students in two
developing countries (i.e., Pakistan and Bangladesh). By
doing so, the surveyed results analysis would conclude the
factor of importance to heed on for bringing the female part in
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digital economy. The research work also provides the
comparative analysis of both developing countries in our
proposed framework that could be helpful for academician
and industry experts.

II. LITERATURE REVIEW

A. Personal Innovativeness

Personal innovativeness (PI) is an important and dominant
factor of individual end user’s innovative behavior. According
to [11], an individual’s innovativeness is usually regarded as
having risk-taking behavior. Such behaviors stimulate a
person to involve in innovative experiences [12]. In general,
PI means an individual’s readiness to cope with advanced
technology. In this study, PI refers to one’s inherent tendency
to experiment with technological change [11]. Students with a
higher level of innovativeness are more willing to refuel more
positivity than less innovative ones. The innovative students
may pay attention to their desired didactic initiatives, where
they wish to be able to acquire new knowledge and adjust their
learning activities [13]. Such positivity is conceivable to
improve students’ behavioral intention to become digitally
competent.

According to [14], though females’ eagerness still derives
from rational behaviors, they are more likely to be innovative
than males. Even though females are advanced like males in
creating innovative thoughts, a female’s views are sometimes
undermined compared to the perceptions of a male colleague,
and they are not as much frequently applied in the workplace
[15]. However, females and males are not equally considered
for a similar task. The females’ views are less valued because
of the absence of collegiality, and they are lag behind in
getting priority. In fact, ladies have more innovativeness than
men, but they face certain restrictions [16]. Prior studies
verified that PI positively impacts users’ behavioral intention
(BI) using information technology [8], [12]. [13] showed that
PI has a positive relationship with students’ BI. [17] also
proved that highly innovative students tend to hold a positive
BI to adopt digital learning environments. Thus, the
hypothetical connection is expected as follows:

Hypothesis 1 (H1): PI has positive influence on female
students’ BI towards digital competency.

B. Social Influence

Unified theory of acceptance and use of technology
(UTAUT) model determines performance expectancy, effort
expectancy, social influence, and facilitating conditions as
influential predictors of behavioral intention [18]. Social
influence (SI) means ‘“the extent to which individuals’
feelings, views, or actions are influenced by others in a
certain period” [18]. This research contemplates SI as the way
in which students can take support from others, for example,
teachers, colleagues, friends, family members, top
management of the university, and academic superintendents,
to embrace modern technologies and utilize them to develop
themselves. Studies showed that SI coming from instructors,
colleagues, and friends significantly influences students’
behavioral intention using digital learning environments [19],
[20]. On the other hand, several studies revealed that SI does
not significantly impact students’ BI using information
systems [9], [21]. Notably, Tsourela and Roumeliotis [22]
proved that SI is a stronger determinant for females’ BI to use
any technology. Indeed, users can gain knowledge,

communicate effectively, improve their creativity, and
develop their learning skills through SI, which supports them
to use information and communication technology easily
[23]. Drawing upon these deliberations, the subsequent
hypothesis has been proposed:

Hypothesis 2 (H2): SI positively influences female students’
BI towards digital competency.

C. Facilitating Conditions

Facilitating condition (FC) are supporting elements for
certain behaviour or action and the FC can support to achieve
the certain task. As defined by Venkatesh et al. [18],
facilitating conditions (FC) considers as the degree to which
individuals believe that the organizational and technological
infrastructures are accessible to support the system usage.
Our study deliberates FC as the availability of technical skills
development platforms and technology infrastructures within
academia that may enable an individual to be digitally
competent. Such digital competencies consist of an
individuals’ knowledge, proficiencies, talents, and other
characteristics that support them to be able to do their certain
duties proficiently and effectively by using digital devices.
The connections between FC and users’ BI are statistically
significant as found by previous researchers [20], [22], [24].
Contrary to this outcome, another study’s findings identified
that FC fails to be a significant forecaster of students’ BI [25].
However, recent research confirmed that female students are
more concerned about FC than male students [21]. Further,
the study evidenced that there is still required the availability
of technology characteristics to upsurge ones’ intention to be
digitally competent [23]. Based on such evidence, following
hypothesis is proposed:

Hypothesis 3 (H3): FC has positive impact on female
students’ BI towards digital competency.

D. Research Framework

After carrying out the thorough review of past studies, the
proposed research framework has been outlined. This
research framework combines three determinants of female
students’ behavioural intention towards digital competency:
personal innovativeness, social influence, and facilitating
conditions. Collectively, the framework encompasses the
direct effects of these predictor variables on female students’
behavioral intention. The Fig 1 summarizes the overall
research framework that consists of three hypotheses. This

Fig.1 Research Framework
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framework was assessed by the quantitative survey and then
data analysis was managed through Structural Equation
Modeling (SEM) analysis.

III. METHODOLOGY

Crafting the behavior pattern through three factors, the
study aligns with causal study technique with quantitative
survey analysis. Data was collected based on adopted
questionnaire items with 5-point Likert scale. A close-ended
questionnaire was disseminated through internet to female
university students in Pakistan and Bangladesh. The
convenience sampling methodology was applied due to
difficulty in face-to-face data collection amid Covid-19
practices. Data collection was completed around 06 weeks’
time as initiated on April 05, 2021 and adequate sample size
was managed on May 16, 2021. Questionnaire was based on
two segments with section-A for demographic variables (age,
region, studied subjects, study level) and Section-B for model
variable questions. In Section-B, there were 20 questionnaire
items from 04 variables (i.e., PI, SI, FC and BI) that adopted
from previous validated studies [8]-[10]. Partial Least
Squares Structural Equation Modeling (PLS-SEM) was
implied to deduce the behavior predictor towards digital
competency. PLS-SEM is based on set of analysis techniques
including reliability and validity, HTMT ratio of correlation,
factor loadings, f-squares, R-squares, path coefficients,
regression significance values. Three different models were
constructed to conclude inferences through SmartPLS 3.0 as
one model for combined sample of both countries and two
models for respective country-wise samples.

IV. RESULTS

A. Demographic Results

Responses were resulted in total number of 254 from both
countries with Pakistan=130 samples and Bangladesh=124
that are valid for PLS-SEM analysis. The demographic of
collected samples are mentioned in Table I with region
classification, age groups, subject studied and education
level. Most of the participants were from Pakistan with 130
responses, 18-25 age group was dominant in survey, business
studies students were main part of survey and bachelors’
students mainly provided the answers to our online survey.

TABLE I - DEMOGRAPHIC RESULTS

Region Age Group

Pakistan 130
Bangladesh 124 | 1805 years 212

Subject Study 26-34 years 2
Social Science 29
Business 110 Education Level
Information Technology 67 Bachelors 175
Engineering 48 Masters 79

B. Reliability and Validity Analysis

Construct reliability directs the measure of internal
consistency between indicators in the same construct, which
is specified by Cronbach's alpha (o)) and composite reliability
(CR) value. The threshold value of both a and CR should be
>(.7 to identify how sets of measurement items stipulate each
construct [26]. As per our findings in Table II, it was found
that both o and CR values for each variable were >0.8,

therefore, all constructs were contemplated as highly reliable.
To determine the convergent validity, the average variance
extracted (AVE) was assessed in our study. Our findings in
Table IT showed that the AVE value was >0.5, demonstrating
that the threshold value had an acceptable level of variance to
establish the convergent validity [26].

TABLE Il — RELIABILITY & CONVERGENT VALIDITY RESULTS

Variables o rho_A C.R AVE
Behavioral Intention 0.83 0.854 0.888 0.668
Facilitating Conditions 0.839 0.845 0.888 | 0.616
Personal Innovativeness 0.872 0.878 0.904 0.611
Social Influence 0.867 0.894 0.904 | 0.656

On the other hand, the Heterotrait-Monotrait (HTMT)
ratio of correlation was assessed in order to establish
discriminant validity. The HTMT is an approach measuring
the similarity between latent variables. If the threshold value
for the HTMT criterion is < 0.85, the discriminant validity can
be viewed as determined [27]. In our study, this criterion
(HTMT ratio <0.85) wasfound while analyzing the
discriminant validity as shown in Table III.

TABLE III - HTMT RATIO OF CORRELATION

Variables BI FC PI SI
Behavioral Intention (BI)

Facilitating Conditions (FC) 0.735
Personal Innovativeness (PI) 0.753 0.65
Social Influence (SI) 0.466 | 0.345 | 0.38

C. Factor Loadings and VIF

Our analyses in terms of factor loadings assessment
specify the indicator reliability, while variance inflation factor
(VIF) indicates the amount of multicollinearity in regression
analysis [28]. Manifest variables with outer loadings of > 0.7
are regarded as reliable results., while VIF values from 1
upwards show that there is statistical relevance of indicator
weights in the measurement model [28]. Our study meets both
criteria shown in Table IV.

D. Path Analysis

In this study, the PLS-SEM was applied to test the
proposed hypotheses. The path analysis was performed using
SmartPLS 3.0 version. In the Bangladesh context, Fig. 3
divulges that the R2 value of the female students’ BI was
0.602, representing that all independent variables brought
60.2% changes to female students’ BI. Based on these
findings, PI (B=41.7%) and FC (B=37.5%) had a statistically
significant impact on BI, while SI (B=11.7%) had an
insignificant effect. Hence, H1 (PI—-BI) and H3 (FC—BI)
were accepted, while H2 (SI-BI) was rejected. After
assessing the responses of 130 Pakistani female students, our
results (as per Fig. 4) indicated that all the independent
variables had acceptable predictive capabilities for BI
towards digital competency: PI (= 36.4%), SI ($=23.2%),
and FC (B=37.3%); thus all proposed hypotheses were
supported. Fig. 2 illustrates the overall findings of the path
analysis in a combined way. The results showed that PI (B=
38.8%) had a high level of predictive ability for BI, followed
by SI FC (B=37.2%), and (P=16.9%). Our results also
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confirmed that PI, SI, and FC explained together 56.6% of the

TABLE V — F-SQUARE AND R-SQUARE

variance in BI. Certainly, all these variables were found F-SQUARE
statistically significant for foreseeing BI (p < 0.001 and t Sample R Sa. R Sq.
. . P q Adjusted
>1.96), as shown in Fig 5. Hence, H1, H2, and H3 were FC P1 SI
accepted. Indeed, Table VI shows the total results of path Combined | 021 | 0223 | 0.057 | 0.566 0.560
analysis of structural equation modeling, p-value, and t- Bangladesh | 0201 | 0235 | 0.028 | 0.602 0592
statistics. On another note, the F-square(F2) effect sizes - g - - . i
shown in Table V. According to Sarstedt et al. [28], F? value Pakistan | 0229 | 0.217 | 0.109 | 0.559 0.548
> 0.30 indicates a strong path coefficient, while value <0.02
is negligible. Interestingly, all relationships’ F? effect sizes
are found strong and moderate level in our analysis. | PIt \ \ P2 \ \ Pi3 | \ P4 \ \ ps | Pi6 |
L LS T a ¥ G
« * K 0794 0798 0758 0758 o785 /D/ﬁ(jﬁ — B
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TABLE VI— PATH ANALYSIS AND HYPOTHESIS RESULTS OF 3 GROUPS

Combined Samples Bangladesh Sample Pakistan Sample
Hypotheses
Beta M S.D | T Stat. P Beta M S.D |T Stat. P Beta M S.D |T Stat. P
H1 | PI - BI | 0.388 | 0.389 | 0.062 | 6.244 | 0.000 | 0.417 | 0.413 | 0.098 | 4.25 | 0.000 | 0.364 | 0.358 | 0.08 | 4.521 | 0.000
H2 | SI—>BI| 0.169 | 0.169 | 0.045 | 3.762 | 0.000 | 0.117 | 0.134 | 0.069 | 1.698 [ 0.09 | 0.232 | 0.238 | 0.067 | 3.466 | 0.001
H3 |FC—BI| 0.372 | 0.373 | 0.07 | 5.356 | 0.000 | 0.375 | 0.366 | 0.101 | 3.694 | 0.000 | 0.373 | 0.376 | 0.093 | 4.024 | 0.000
programs (free/ discounted registered and licensed versions
E— | P'Z.\ | | ?3 | | o | [ ] | for professional working), and mentors (online or face-to-
FC1 ,4\\ I //' / o face). The country-wise result also depicted the significance
m N Pl - and positive relationship between FC and behavioral intention
r2 e Tl anc postive Ship between 1. and - e
— [N 5 = in both nations while in Pakistan it is yielded with highest
¥ 9539 16827 regression weight or higher prediction power as compared to
O, U o o2 / B2 Bangladesh scenario. In our study, through hypothesis 3,
— ‘\\16,238 \\ * 17080 impression of society also proved the important role to
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| s ) g A and grow into useful segment of digital ecosystem in
| e s e i \ N, combined samples. The main distinction in this hypothesis
- 515.066\\\\\ g 10121 | BB | i.e., H2 was appeared in country-wise case where social
R N influence in Bangladesh scenario found insignificance
‘ 18.115 g g
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Fig. 5 — Structural Model (Combined Sample)

V. CONCLUSION

The purpose of this study was to elucidate and
comprehend the behavioral intention of female university
students towards becoming the digital competent by assessing
the impact of personal innovativeness, facilitating conditions,
and social influence. Hypothesis findings show that all three
hypotheses resulted true with significance value less than 0.05
and t-statistics more than 1.96 in combined samples as per Fig.
5. While all hypotheses in country-wise results also appeared
true except H2 in Bangladesh scenario. The PLS-SEM
analysis conferred that behavior to become the digital
competent is impacted by personal innovativeness, facilitating
conditions and social influences. As Fig. 2 shows more than
56% change in behavioral intentions (BI) of female students
due to PI, FC, and SI in both developing countries while Fig.
3 portrays the 60% change in BI from Bangladesh group and
Fig. 4 demonstrates around 56% change in BI from Pakistan
group. Such inferences determine the impact of behavioral
pattern of female students towards digital skill development in
developing countries.

The study inferences formulate that technological mindset
and cognitive ability to involve in innovative activities enable
the female digital competence i.e., hypothesis 1. With
country-wise model analysis, conclusions appeared
statistically significant in both Pakistan and Bangladesh cases.
In hypothesis 2, combined samples results explored that in
order to prepare female students for vital part of digital
economy, facilitating condition play positive and crucial role.
Facilitating condition are based on digital devices (i.e., laptop,
computer, tablet, smartphone), internet (economical packages,
higher speed, access to online contents), software and

towards behavioral intention while demonstrated significant
in Pakistan scenario.

The reason behind ineffective impact of society on female
behavior towards digital competence in Bangladesh is
possibly due to less awareness of digital competence in the
society as its IT services diffusion is less implemented at
government level as compared to Pakistan’s scenario where
E-governance is thriving for citizens’ welfare and tech
awareness [29]. Interestingly, Bangladesh model showed
more impact on behavior i.e., 60% variance as in Table V
besides no social support. This plausibly happened due to
higher level of literacy rate in young female population (15-
24 years) i.e., 96.1% [30] as compared to Pakistani female
youngsters (15-24 years) i.e., 67.5% [31]. As technology
literacy is basic usage understanding of computer which each
student in schools and colleges happen to know while being
competent in this field is next step that depends on certain
elements[32]. It also explains that the importance of
technological learning behavior wouldn’t be merely approved
by social influence, but literate female usually self-realizes the
prominence and value addition of digital competence for her
career and personal life. Our research also explored that
country with higher internet penetration results in positive
behavior towards digital competence among females. The
feeble part of social influence in Bangladesh results signals
that higher literacy rate and proliferation of internet access
could boost the digital competency. In returns this competence
of technological expertise can provide higher level of
entrepreneurial activities, skilled workforce, and qualified
graduates. Startups and small IT businesses in developing
countries are backed by higher level of technological expertise
[33], [34].

Our study provides the insights into cognition mechanism
of digital competence in females which was not addressed in
previous studies. Role of gender towards assessing the digital
competence among university students was discussed in
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earlier studies [6], [7] which portrayed merely the scale of
competency of using information technology tools. By
depicting the role of predicaments towards female digital
competence behavior, this research emerged as sole
contributor and pioneer in the literature of digital skills and
development in developing countries context. Likewise
contemplating for United Nations SDGs, our study contributes
to the gender equality goal in developing countries i.e., SDGS,
by technological competence behavior assessment that will
help to bring in the female youngsters in digital ecosystem and
enable these to earn the benefits of technology. Females in
Bangladesh and Pakistan have common standards of culture,
social system, and religion therefore hypotheses results were
orchestrated at almost parallel extent in both countries.
However, due to disparity in literacy rate and internet access
in both countries, novel inferences have been incurred such as
social influence has no impact on behavior for being digital
competent when literacy rate is higher and internet facilities
are accessible.

The study findings can help the stakeholders to focus on
enhancing the innovativeness level in academia towards
digital transformation culture among young females. This
would boost the numbers of females in tech industry. Beside
this arranging the facilitating condition for digital competency
by governments, NGOs, civil society, or wealthy countries in
terms of mentorship programs, technological devices or
digital setups would be helpful for women empowerment in
digital economy. Societal influence and social support also
accommodate the mindset towards digital competence
eagerness. Initiating the tech-friendly programs and drafting
the scenarios to create awareness for digital competence also
fruitful. Social influence specifically works better towards
digital competence behavior where literacy rate is
comparatively lower and internet diffusion is of less scale.

Several limitations are noticeable in this study; thus, future
work is recommended. For instance, the sample sizes might
be extended covering more developing countries beyond the
Bangladesh-Pakistan context, recognizing the cultural value
differences that could influence the users’ BI towards
technology adoption in a digital learning platform. Obviously,
such large sample sizes might derive the possibility to
evidence the more generalizable outcome of the results. On
the other hand, our study only examines three factors as
predictor variables towards digital competence behavioral
intention. Therefore, further study is recommended on
different factors (i.e., digital literacy, compatible intentions,
self-efficacy) to assess numerous behavior patterns.
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