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A B S T R A C T 
 

This study examines the relationship between perceived and objectively 
demonstrated digital entrepreneurial competence (DEC) among female higher 
education students in Serbia. The aim is to assess the extent of calibration between 
self-assessed and knowledge-based measures of DEC and to explore whether 
demonstrated competence and calibration differ by employment status and study 
level. The study applies a cross-sectional quantitative design using two 
complementary instruments: a self-assessment questionnaire and a knowledge-
based test. The data originate from an online survey conducted between March and 
May 2025 among students in Serbian higher education institutions. The analysis 
focuses on the subsample of female students who completed both instruments (N = 
62). The findings indicate a systematic tendency toward overestimation of DEC. 
Employed female students demonstrate higher objectively assessed competence, 
while Master’s students show both higher demonstrated competence and smaller 
calibration gaps; however, these differences should be interpreted cautiously due 
to the overlap between employment status and study level in the subsample. The 
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results underline the importance of combining subjective and objective measures in 
the assessment of DEC and suggest that dual-assessment approaches can help 
educators and policymakers identify both competence gaps and self-assessment 
bias. 

 
KEYWORDS: digital entrepreneurial competence, calibration gap, self-
assessment, knowledge assessment, female students, higher education, Serbia  

Introduction 

The digital transformation of entrepreneurship has reshaped how 
entrepreneurial opportunities are identified, evaluated, and scaled (Prando et 
al., 2024). In a technology-driven global economy, digital platforms, data, 
and artificial intelligence (AI) increasingly influence both the feasibility of 
new ventures and the speed at which business models evolve (Figura et al., 
2025; Lazic et al., 2025; Moro-Visconti, 2024; Štavljanin et al., 2017). In 
this context, the ability to navigate digital environments is no longer an 
auxiliary skill, but a core element of entrepreneurial capability (Pennetta et 
al., 2023; Prokopenko et al., 2024). Research on the role of AI and big data 
in entrepreneurship suggests that these technologies are expanding the 
“opportunity space” and redefining how entrepreneurs create, deliver, and 
capture value (Obschonka & Audretsch, 2020). Related work on digital 
transformation further emphasizes that organizations and individuals operate 
within increasingly complex digital ecosystems shaped by data, analytics, 
and interdependent technological infrastructures (Pappas et al., 2018). 

As these shifts accelerate, DEC have emerged as a key concept in 
entrepreneurship education and related policy debates (Prendes-Espinosa et 
al., 2021). DEC refers to an integrated set of abilities that enable individuals 
to recognize digitally enabled opportunities, create value through digital 
technologies, collaborate in virtual contexts, and innovate through 
technology-enabled processes (Ivanović et al., 2025; Prendes-Espinosa et 
al., 2021). Importantly, DEC sits at the intersection of entrepreneurial and 
digital competence development, combining entrepreneurship-oriented 
value creation and initiative with the applied use of digital skills and tools 
(Bacigalupo et al., 2016; Vuorikari et al., 2022). This makes DEC 
particularly relevant for higher education, where curricula are increasingly 
expected to cultivate transversal competences that prepare students for 
digitally mediated work and entrepreneurial pathways (Bacigalupo et al., 
2016; Vuorikari et al., 2022; Popović Šević et al., 2025). 



Despite the growing importance of DEC, gender disparities remain 
significant in digital entrepreneurship (Gharagozloo et al., 2023). Women 
continue to be underrepresented in technology-intensive and high-growth 
entrepreneurial trajectories, with constraints that include unequal access to 
networks and resources, gendered expectations about technological aptitude, 
and structural barriers within innovation systems (Guzman & Kacperczyk, 
2019; Ranga & Etzkowitz, 2010). These patterns are consistent with broader 
evidence that the digital economy does not automatically translate into equal 
inclusion: rather, it can reproduce existing inequalities if capability 
development, access to support structures, and opportunity recognition 
processes remain uneven. 

Increasing attention to the gender dimensions of digital transformation 
has revealed how digitalization and digital competences intersect with 
women's inclusion and labor market outcomes, highlighting the practical 
relevance of digital skills for employability and participation in changing 
work environments (Jevtić et al., 2023; Mingaleva & Shironina, 2021). 
Complementary studies also address digital competence development 
through an inclusion lens, including gender and disability-related 
dimensions, contributing to a richer understanding of who benefits from 
digital transformation and under what conditions (Lazić et al., 2023). 
However, empirical evidence focusing specifically on female students’ 
DEC, and especially studies using dual assessment and calibration to 
contrast demonstrated and perceived competence, remains limited, leaving 
educators with an incomplete basis for designing targeted, evidence-
informed interventions. 

This study addresses that gap by examining DEC among female 
students through a dual measurement perspective that distinguishes between 
demonstrated competence (knowledge-based assessment) and perceived 
competence (self-assessment). This distinction is important because 
perceived competence can shape motivation, learning choices, and career 
intentions (Jeno et al., 2021), while demonstrated competence reflects the 
concrete capability base that education programs aim to develop 
(Ponomariovienė et al., 2025). By jointly analyzing these dimensions, the 
paper provides a more actionable diagnostic picture of competence 
development in women’s entrepreneurship education. Specifically, the study 
investigates the level and structure of DEC among female students, the 
extent to which perceived and demonstrated DEC align, and whether 



systematic differences in this alignment are associated with relevant student 
characteristics.  

The paper proceeds as follows. The next section reviews research on 
DEC frameworks, metacognition, and gender dimensions. The methodology 
section describes the dual-assessment design and sample. Results are then 
reported, followed by a discussion of implications for women's 
entrepreneurship education.  

Literature Review 

The concept and measurement of DEC have progressed alongside 
broader European competence frameworks. EntreComp conceptualizes 
entrepreneurship as a combination of knowledge, skills, and attitudes 
required to create value in diverse contexts (McCallum et al., 2018), while 
DigComp provides a structured view of citizens’ digital competences (Lazic 
et al., 2024), including updated examples of knowledge, skills, and attitudes 
relevant to contemporary digital environments (Bacigalupo et al., 2016; 
Vuorikari et al., 2022). Building on these foundations, the EmDigital model 
explicitly bridges entrepreneurial and digital competence development and 
has been used to frame digital entrepreneurship as a competence-based 
construct relevant for education and policy, including the development of 
measurement approaches (Prendes-Espinosa et al., 2021). 

Within this context, recent work has emphasized that DEC should be 
considered multidimensional and context-sensitive (Park & Kim, 2024), 
especially in higher education settings where students’ learning pathways, 
exposure to digital tools, and entrepreneurial intentions can differ 
significantly. Simović and Domazet (2021) reviewed frameworks for 
measuring university students’ digital competences and highlighted the 
diversity of approaches and the importance of contextualizing measurement 
instruments. In related work, Simović and Domazet (2023) offered a 
research roadmap and preliminary evidence on what drives students’ DEC, 
reinforcing the view that competence development reflects both individual 
characteristics and learning or experience environments. Empirical studies 
commonly operationalize DEC around opportunity recognition, digital value 
creation, virtual collaboration, and technology-enabled innovation (Prendes-
Espinosa et al., 2021; Simović & Domazet, 2023). Consistent with this, the 
present study adopts four DEC dimensions: opportunity identification and 



business modelling, personal and professional digital competences, digital 
value creation and collaboration, and innovation and risk management. 

Empirical evidence further suggests that DEC varies according to 
student characteristics and experiences. A pilot study focusing on 
opportunity identification as a component of DEC documented cross-
country insights for university students in Kuwait and Serbia (Simović et al., 
2022). More broadly, evidence on university students indicates that socio-
demographic and experience-related factors, including employment status 
and related exposure to practice environments, are associated with 
differences in DEC levels (Simović et al., 2023). Complementary research 
using DigComp-based approaches has also been applied to women’s 
entrepreneurship in Serbia, mapping competence levels across selected 
digital competence areas and indicating that targeted competence 
development remains relevant for women’s participation in digitally 
mediated entrepreneurial pathways (Ivanović et al., 2021). 

A second relevant strand concerns the metacognitive side of 
competence, namely how objectively demonstrated competences relate to 
self-assessed abilities. Research on the Dunning-Kruger effect shows that 
limited competence can be accompanied by inflated self-assessments, partly 
because the skills needed to perform well are often also needed to evaluate 
one’s performance accurately (Kruger & Dunning, 1999; Dunning, 2011). 
In education, calibration, defined as the alignment between self-assessed 
and actual performance, is linked to learning choices, persistence, and 
effective skill development (Hacker et al., 2000). Poor calibration can lead 
students to underinvest in skill development or overestimate their readiness 
for advanced tasks, with implications for both learning outcomes and career 
decisions. Related synthesis evidence also shows that self-evaluations are 
systematically biased in predictable ways across contexts, which supports 
treating perceived competence as an analytically distinct dimension rather 
than a direct proxy for demonstrated competence (Zell & Krizan, 2014). 
These insights motivate dual-assessment designs that jointly measure 
perceived and demonstrated competence when evaluating DEC. 

The gender dimension further strengthens the relevance of examining 
DEC among female students. Women remain underrepresented in 
technology-intensive entrepreneurship (Arvidsson, 2025) and may face 
constraints linked to access to resources and networks, gendered 
expectations, and structural barriers in innovation systems (Doargajudhur et 
al., 2026; Galmangodage et al., 2025; Guzman & Kacperczyk, 2019; Ranga 



& Etzkowitz, 2010). In Serbia, recent evidence has examined how 
digitalization and skills relate to women’s labor market inclusion and how 
gender intersects with digital competence development in inclusion-focused 
contexts (Jevtić et al., 2023; Lazić et al., 2023). Broader discussions of 
digital workplace transformation similarly underline that women can face 
distinct challenges in adapting to digitalized work environments (Mingaleva 
& Shironina, 2021). In parallel, research on women’s economic 
empowerment points to the relevance of financial inclusion, including its 
digital dimension, as part of the broader ecosystem that can support 
women’s entrepreneurship and economic participation (Antonijević et al., 
2024; Abdallah et al., 2025). Evidence on women entrepreneurs also 
indicates that entrepreneurship outcomes depend on a mix of technical, 
interpersonal, and planning-related competences, reinforcing the value of 
competence-based diagnostics in women’s entrepreneurship education 
(Marín et al., 2024). 

Taken together, the literature points to two limitations. First, many 
DEC studies rely primarily on self-report measures, which may not capture 
demonstrated competence. Second, fewer studies focus on female students 
and explicitly examine whether perceived and demonstrated DEC align, and 
whether this alignment varies by study level and employment-related 
experience. These gaps motivate a dual-assessment approach that 
distinguishes perceived from demonstrated competence and quantifies 
calibration. 

Educational progression from the Bachelor to Master’s level typically 
entails deeper engagement with subject matter, more complex analytical 
tasks, and greater opportunities for reflective learning and feedback. Thus, 
Master’s-level study may be associated with stronger domain-specific 
knowledge as well as more developed metacognitive awareness, that is, the 
ability to appraise one’s own capabilities more accurately (Dunning, 2011). 
Accordingly, Master’s students may exhibit both higher demonstrated 
competence and more accurate calibration between perceived and actual 
abilities. In parallel, employment alongside studies can provide practical 
exposure to digital tools and business processes, which may be associated 
with higher competence levels and more realistic self-evaluation (Simović et 
al., 2023; Slijepčević & Krstić, 2020). 

Addressing these gaps, the present study examines DEC among female 
students using a dual measurement perspective that distinguishes 
demonstrated competence (knowledge-based assessment) from perceived 



competence (self-assessment), quantifies the calibration gap, and explores 
how objective DEC and calibration patterns vary by study level and 
employment status. These theoretical considerations lead to four testable 
hypotheses. 

Building on the above literature, the hypotheses are formulated to 
reflect competence calibration dynamics and the expected differences by 
experience and educational level: 

H1: Female students, on average, overestimate their DEC, such that the 
alibration gap is positive. 

H2: Employed female students demonstrate higher objectively assessed 
DEC than non-employed female students. 

H3: Female students enrolled in Master’s programmes exhibit higher 
objectively assessed DEC than female students enrolled in 
Bachelor-level programmes. 

H4: Female students enrolled in Master’s programmes exhibit smaller 
calibration gaps than female students enrolled in Bachelor-level 
programmes. 

Methodology 

The study uses a cross-sectional quantitative design. DEC is measured 
with two complementary instruments: a knowledge-based assessment (KA), 
which captures objectively demonstrated competence, and a self-assessment 
questionnaire (SA), which captures students perceived competence. Using 
both instruments allows estimation of the calibration gap between perceived 
and demonstrated competence, which is the central outcome variable of the 
analysis. 

The data originate from a larger online survey on DEC conducted 
among students in Serbian higher education. The survey was administered 
between March and May 2025 and distributed across public and private 
higher education institutions in Serbia, targeting students enrolled in 
Bachelor’s and Master’s programmes. Data collection was organized to 
ensure broad institutional representation, and the gender composition of the 
overall sample was actively monitored throughout the survey period. 

This analysis focuses on the subsample of female students who 
completed both KA and SA instruments (N = 62). Limiting the analysis to 



female participants allows for a focused examination of competence and 
calibration patterns among women in higher education. This focus is 
motivated by evidence of gender gaps in high-growth entrepreneurship and 
access to external finance (Guzman & Kacperczyk, 2019), as well as 
evidence that women's digital knowledge and skills are relevant for 
inclusion and employment outcomes in a digitalizing labor market (Jevtić et 
al., 2023). Table 1 summarizes the characteristics of the female analytical 
sample. Most respondents are enrolled in Bachelor’s programmes (82.3%), 
while 17.7% are in a Master’s programme. Overall, 40.3% of respondents 
are employed alongside their studies. Importantly, employment status and 
study level overlap in this subsample: all Master’s students report being 
employed, whereas among Bachelor’s students 27.5% are employed. 
Accordingly, study-level comparisons (Bachelor’s vs. Master’s) are 
interpreted as descriptive contrasts rather than estimates of isolated 
educational effects. Percentages reported in Table 1 are calculated relative 
to the full female sample unless stated otherwise. 
 

Table 1: Sample characteristics  

Characteristic Category n % of 
sample 

Level of study Bachelor 51 82.3 
Master 11 17.7 

Employment status 
(overall) 

Unemployed 37 59.7 
Employed 25 40.3 

Employment by 
level of study 

Unemployed (Bachelor) 37 59.7 
Employed (Bachelor) 14 22.6 
Unemployed (Master) 0 0.0 

Employed (Master) 11 17.7 

Age (years) Mean (SD) 23.48 (5.79) - 
Range (min–max) 18 - 46 - 

Source: Authors’ calculation 
 

Item-level responses from SA and KA were aggregated at the 
respondent level using a unique email identifier. In the KA, responses were 
scored using an answer key (1 if the selected option matched the key, 0 
otherwise), and demonstrated competence was computed as the 
respondent’s mean score across items (0-1). To ensure comparability with 
SA, the KA score was linearly rescaled to the 1-4 metric: 



 
𝐾𝐾𝐾𝐾𝑖𝑖𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 1 + 3 × 𝐾𝐾𝐾𝐾𝑖𝑖 (1) 

 
Perceived competence was computed as the mean of SA item responses 

(1-4). Dimension-specific scores for both SA and KA were computed 
analogously using the four DEC dimensions: (1) opportunity identification 
and business modelling (Dim 1), (2) personal/professional digital 
competences (Dim 2), (3) digital value creation and collaboration (Dim 3), 
and (4) innovation and risk management (Dim 4). 

The calibration gap was operationalized as:  
 
𝐺𝐺𝐺𝐺𝐺𝐺𝑖𝑖 = 𝑆𝑆𝑆𝑆𝑖𝑖 − 𝐾𝐾𝐾𝐾𝑖𝑖𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (2) 
 

Positive values indicate overestimation and negative values indicate 
underestimation. 

Hypothesis testing follows the measurement logic of the study. H1 is 
evaluated using a one-sample t-test of whether the mean overall calibration 
gap differs from zero. H2 is evaluated by comparing objectively assessed 
DEC (KA, overall and by dimension) across employment status (employed 
vs. unemployed). H3 and H4 are evaluated by comparing KA scores and 
calibration gaps, respectively, across study level (Bachelor vs. Master’s). 
Given the overlap between study level and employment status in the female 
subsample, study-level comparisons are interpreted as descriptive contrasts. 
As an ancillary check, Bachelor-Master comparisons were also repeated 
within the employed-only subsample. Alongside the main parametric tests, 
distributional assumptions were assessed using the Shapiro-Wilk normality 
test and Levene’s test for homogeneity of variance. As robustness checks, 
between-group results were cross-checked using Mann-Whitney U tests. 
Effect sizes were reported as Cohen’s d with 95% confidence intervals, 
interpreted using conventional benchmarks (0.2 small, 0.5 medium, 0.8 
large). 

All statistical tests are two-tailed and evaluated at the 5% significance 
level, with effect sizes reported to complement p-values. Analyses were 
conducted in Stata 14. Participation in the online survey was voluntary and 
anonymous, and respondents provided informed consent prior to completing 
the instruments.  



Results 

Table 2 reports descriptive statistics for KA, SA, and the calibration 
gaps. For KA, mean scores across the four DEC dimensions are 
approximately 2.0-2.2 on the 1-4 scale (Dim 1 = 2.09; Dim 2 = 2.20; Dim 3 
= 2.21; Dim 4 = 2.01), with an overall KA mean of 2.12 (SD = 0.51), 
indicating moderate levels of objectively tested DEC among the female 
students. In contrast, SA means are consistently higher, ranging from 2.58 to 
2.83 across dimensions, with an overall SA mean of 2.72 (SD = 0.56). 
Calibration gaps are positive in all dimensions (0.57-0.72 points) and 
average 0.60 (SD = 0.71). The largest gaps emerge in Dim 1 (opportunity 
identification and business modelling; Gap = 0.72) and Dim 3 (digital value 
creation and collaboration; Gap = 0.61), while the smallest gap is observed 
in Dim 2 (personal and professional digital competences; Gap = 0.57). 
Although a few students slightly underestimate their competences (negative 
minimum values), the overall pattern indicates systematic overestimation of 
DEC.  
 

Table 2: Descriptive Statistics for DEC scores  

Variable Mean SD Min Max 
KA     
Dim 1 2.09 0.79 1.00 4.00 
Dim 2 2.20 0.48 1.00 3.18 
Dim 3 2.21 0.64 1.00 3.50 
Dim 4 2.01 0.59 1.00 3.25 
KA Total 2.12 0.51 1.07 3.13 
SA     
Dim 1 2.81 0.50 1.83 4.00 
Dim 2 2.77 0.54 1.18 3.64 
Dim 3 2.83 0.68 1.00 4.00 
Dim 4 2.58 0.66 1.00 4.00 
SA Total 2.72 0.56 1.16 3.67 
Calibration gap (SA - KA)     
Dim 1 0.72 0.89 -1.17 2.33 
Dim 2 0.57 0.62 -0.82 1.82 
Dim 3 0.61 0.85 -1.17 2.58 
Dim 4 0.57 0.88 -1.56 2.38 
Gap Total 0.60 0.71 -0.80 2.11 
Source: Authors’ calculation 



Table 3 compares DEC scores between female students who are 
employed alongside their studies and those who are not. Employed students 
obtain significantly higher demonstrated competence scores overall (KA 
Total: M = 2.31, SD = 0.52) compared to unemployed students (M = 1.99, 
SD = 0.48; t = 2.47, p = 0.016). At the dimensional level, this advantage is 
most pronounced in Dim 3 (digital value creation and collaboration; M = 
2.50 vs. M = 2.02, p = 0.003) and Dim 4 (innovation, risk, and improvement 
by digital technology; M = 2.19 vs. M = 1.89, p = 0.048), with a marginal 
difference in Dim 1 (opportunity identification and business modelling; p = 
0.054). 

In contrast, self-assessed competence does not differ significantly by 
employment status (SA Total: M = 2.74 vs. M = 2.71, p = 0.837). Similarly, 
the overall calibration gap does not vary significantly between employed 
and unemployed students (Gap Total: M = 0.43 vs. M = 0.72, p = 0.121), 
although unemployed students show a tendency toward larger 
overestimation. A significant difference does emerge for the Dim 4 
calibration gap (M = 0.29 vs. M = 0.76, p = 0.040), indicating that employed 
women exhibit smaller calibration gaps in innovation- and technology-
related competences. To maintain focus on the most theoretically relevant 
contrasts and avoid overloading the presentation with multiple tests, Table 3 
reports KA scores for all four dimensions but only total SA and gap scores, 
plus the single dimensional gap (Dim 4) that shows a statistically significant 
difference by employment status. 
 

Table 3: Comparison of DEC scores by employment status  

Variable Unemployed Employed t p 
 M (SD) M (SD)   
KA Total 1.99 (0.48) 2.31 (0.52) -2.47 0.016* 
Dim 1 1.93 (0.77) 2.32 (0.78) -1.95 0.054* 
Dim 2 2.15 (0.49) 2.28 (0.46) -1.02 0.310 
Dim 3 2.02 (0.58) 2.50 (0.65) -3.07 0.003* 
Dim 4 1.89 (0.53) 2.19 (0.63) -2.02 0.048* 
SA Total 2.71 (0.59) 2.74 (0.53) -0.21 0.837 
Gap Total 0.72 (0.69) 0.43 (0.72) 1.57 0.121 
Dim 4 0.76 (0.79) 0.29 (0.95) 2.10 0.040* 
Note. * p < 0.05 (two-tailed). 
Source: Authors’ calculation 
 



Table 4 compares DEC scores between Bachelor’s and Master’s 
students. Master’s students achieve significantly higher demonstrated 
competence scores overall (KA Total: M = 2.41, SD = 0.57) compared to 
Bachelor students (M = 2.06, SD = 0.49; t = 2.13, p = 0.037). This 
difference is particularly evident in Dim 1 (opportunity identification and 
business modelling; p = 0.018) and Dim 3 (digital value creation and 
collaboration; p = 0.010), with a marginal difference in Dim 4 (p = 0.056). 

Self-assessed competence does not differ significantly by study level 
(SA Total: p = 0.449). However, the overall calibration gap is substantially 
smaller among Master’s students (M = 0.19, SD = 0.64) than among 
Bachelor students (M = 0.69, SD = 0.70; p = 0.034). Significant differences 
in calibration gaps also emerge in Dim 1 (p = 0.022), Dim 3 (p = 0.024), and 
Dim 4 (p = 0.011), indicating that Master’s students combine higher 
objectively assessed DEC with more realistic self-evaluations. Because all 
Master’s students in this subsample are employed, whereas only a minority 
of Bachelor’s students are employed, study-level differences should be 
interpreted as descriptive contrasts that may reflect both educational 
progression and employment-related experience. 
 

Table 4: Comparison of DEC scores by study level 

Variable Bachelor Master t p 
 M (SD) M (SD)   
KA Total 2.06 (0.49) 2.41 (0.57) -2.13 0.037* 
Dim 1 1.98 (0.73) 2.59 (0.89) -2.43 0.018* 
Dim 2 2.20 (0.48) 2.19 (0.49) 0.08 0.935 
Dim 3 2.12 (0.61) 2.66 (0.64) -2.65 0.010* 
Dim 4 1.94 (0.55) 2.31 (0.68) -1.95 0.056 
SA Total 2.75 (0.58) 2.60 (0.44) 0.76 0.449 
Gap Total 0.69 (0.70) 0.19 (0.64) 2.17 0.034* 
Dim 1 0.84 (0.83) 0.17 (1.00) 2.35 0.022* 
Dim 3 0.73 (0.84) 0.09 (0.76) 2.32 0.024* 
Dim 4 0.70 (0.85) -0.04 (0.81) 2.64 0.011* 
Note. * p < 0.05 (two-tailed). 
Source: Authors’ calculation 
 

All Master’s students in the sample are employed (Table 1), whereas 
only 27.5% of Bachelor students hold jobs. This overlap implies that the 
observed study-level differences may reflect both educational progression 



and employment-related experience. Accordingly, Bachelor-Master 
comparisons are interpreted as descriptive contrasts rather than isolated 
educational effects. Notably, Master’s students exhibit smaller calibration 
gaps while showing no statistically significant differences in self-assessed 
competence (SA Total) (Table 4), which is consistent with the possibility of 
metacognitive gains beyond employment experience alone; however, this 
interpretation remains tentative given the sample structure. 

To partially address this overlap, we conducted an ancillary employed-
only comparison between employed Master’s students (n = 11) and 
employed Bachelor students (n = 14) (Table 4a). In this employed-only 
subsample, Master’s students show a modest advantage in demonstrated 
competence (KA Total: M = 2.41, SD = 0.57 vs. M = 2.23, SD = 0.49), but 
this difference is not statistically significant (t = 0.87, p = 0.394; Mann-
Whitney z = 0.99, p = 0.323; Cohen’s d = 0.35). The calibration gap is also 
numerically smaller among employed Master’s students (Gap Total: M = 
0.19, SD = 0.64) than among employed Bachelor students (M = 0.62, SD = 
0.75), although this contrast does not reach conventional significance levels 
given the small group sizes (t = 1.50, p = 0.148; Mann–Whitney z = 1.48, p 
= 0.139; Cohen’s d = -0.60). Overall, the employed-only comparison is 
directionally consistent with the main study-level patterns, especially for 
calibration, but inference is limited by low statistical power and by the non-
independence of education and employment in this subsample. 
 

Table 4a: Ancillary employed-only comparison of DEC outcomes 

Variable Bachelor 
(employed) 

Master 
(employed) t p z (Mann-

Whitney) p 

 M (SD) M (SD)     
KA Total 2.23 (0.49) 2.41 (0.57) -0.87 0.394 -0.99 0.323 
Gap Total 0.62 (0.75) 0.19 (0.64) 1.50 0.148 1.48 0.139 
Note. Two-tailed tests. z refers to the Mann-Whitney U test. 
Source: Authors’ calculation 
 

Table 5 summarizes robustness checks and complementary statistics. 
Shapiro-Wilk tests do not indicate departures from normality for the key 
variables (Panel A). Levene’s tests do not suggest heterogeneity of 
variances for KA_scaled and Gap_overall (Panel A). Mann-Whitney U tests 
confirm the main patterns. KA_scaled differs by employment status (z = -
2.29, p = 0.022) and Gap_overall differs by study level (z = 2.23, p = 



0.026), while the study-level difference in KA_scaled is borderline (z = -
1.96, p = 0.050) (Panel B). Effect sizes are in the medium to medium-large 
range (Panel C). The mean overall calibration gap is significantly greater 
than zero (t = 6.65, p < 0.001), supporting systematic overestimation in the 
sample (Panel D). 
 

Table 5: Robustness checks and effect sizes 

Panel A: Normality and homogeneity of variance 
Variable Shapiro-Wilk W p Levene's W p 

KA_scaled 0.98 0.41 0.77 0.38 
SA_overall 0.98 0.41 - - 
Gap_overall 0.99 0.71 0.37 0.54 

Panel B: Non-parametric tests (Mann-Whitney U) 
Comparison Variable z p  

Employment (Unemp. vs Emp.) KA_scaled -2.29 0.022*  
Study level (Bachelor vs 

Master) 
KA_scaled -1.96 0.050  

Study level (Bachelor vs 
Master) 

Gap_overall 2.23 0.026*  

Panel C: Effect sizes (Cohen's d) 
Comparison Variable d 95% CI Size 

Employment (Unemp. vs 
Emp.) 

KA_scaled 0.64 [0.12, 1.16] Medium 

Study level (Bachelor vs 
Master) 

KA_scaled 0.71 [0.04, 1.37] Medium-
large 

Study level (Bachelor vs 
Master) 

Gap_overall 0.72 [0.05, 1.38] Medium-
large 

Panel D: One-sample t-test (Is gap ≠ 0?) 
Variable Mean t df p 

Gap_overall 0.60 6.65 61 <0.001*** 
Note: * p < 0.05, *** p < 0.001. Effect size interpretation: 0.2 = small, 0.5 = medium, 0.8 = 
large (Cohen, 1988). 
Source: Authors’ calculation 
 

Taken together, the results support H1 and H2 and provide evidence 
broadly consistent with H3 and H4. H1 is supported by a positive overall 
calibration gap (Gap_overall, M = 0.60; t = 6.65, p < 0.001; Tables 2 and 5). 
H2 is supported by higher demonstrated competence among employed 



students (KA Total, M = 2.31 vs. 1.99, p = 0.016; Table 3), and the non-
parametric test corroborates this difference (Table 5, Panel B). Study-level 
differences are directionally consistent with H3 and H4. Master’s students 
show higher KA scores and smaller calibration gaps than Bachelor students 
(Table 4). The study-level gap difference remains significant in the Mann-
Whitney test (Table 5, Panel B), whereas the study-level KA difference is 
borderline in the non-parametric check (p = 0.050). However, because all 
Master’s students in this subsample are employed, these Bachelor-Master 
comparisons are interpreted as descriptive contrasts rather than isolated 
educational effects. An employed-only ancillary comparison (Table 4a) 
shows the same directions, especially for calibration, but it is underpowered 
for definitive inference. 

Discussion 

The finding that female students systematically overestimate their DEC 
(H1) is consistent with metacognitive accounts emphasized in the Dunning-
Kruger literature (Kruger & Dunning, 1999; Dunning, 2011) and extends 
evidence on self-assessment miscalibration to the domain of DEC. The 
positive calibration gap (M = 0.60) indicates that female students’ self-
assessed capabilities exceed their objectively demonstrated knowledge by 
more than half a scale point on average. This pattern aligns with prior 
evidence that self-evaluations show only moderate accuracy and are 
susceptible to bias and contextual moderators (Zell & Krizan, 2014; Zell et 
al., 2020). Notably, the magnitude and consistency of overestimation across 
all four DEC dimensions suggest that calibration challenges may be 
particularly salient in this competence domain. The largest gaps emerged in 
opportunity identification and business modeling (Dim 1: Gap = 0.72) and 
digital value creation and collaboration (Dim 3: Gap = 0.61), competence 
areas central to entrepreneurial value creation that may reflect uneven 
curricular emphasis or differential exposure in undergraduate business 
programs. These findings also align with recent work treating DEC as 
multidimensional and context-sensitive (Simović & Domazet, 2023), 
suggesting that calibration may vary systematically across distinct DEC 
facets. 

The association between employment status and demonstrated 
competence (H2) is consistent with the contemporary literature (Ivanović et 
al., 2025) and aligns with evidence showing that socio-demographic and 



experience-related factors significantly shape DEC levels (Simović et al., 
2023). Employed students achieved significantly higher objectively assessed 
DEC, with the strongest advantages in digital value creation and 
collaboration (Dim 3) and innovation, risk, and improvement (Dim 4), 
suggesting that work experience provides domain-specific exposure to 
digital tools and collaborative processes rather than broad-based competence 
gains. However, employment was not associated with smaller overall 
calibration gaps, although employed students showed more accurate 
calibration in innovation and technology-related competence (Dim 4). This 
indicates that workplace experience may improve metacognitive accuracy in 
directly applicable domains without generalizing across all DEC facets. In 
contrast, Master’s-level students exhibited smaller calibration gaps across 
multiple dimensions, implying that graduate-level study and employment 
may foster metacognitive accuracy through different mechanisms. 

The finding that Master’s students demonstrate higher objectively 
assessed DEC (H3) and substantially smaller calibration gaps (H4) is 
consistent with the view that increased expertise and exposure to 
performance feedback can support more accurate self-assessment, while 
miscalibration reflects metacognitive limits (Dunning, 2011). Master’s 
students scored higher on demonstrated competence (KA Total: M = 2.41 
vs. 2.06; p = 0.037) and showed markedly smaller overall calibration gaps 
(M = 0.19 vs. 0.69; p = 0.034), with gap differences evident in three of four 
dimensions, especially Dim 3, where calibration was close to zero (Gap = 
0.09). While some recent evidence reports higher digital entrepreneurial 
competencies among Bachelor's students (Ivanović et al., 2025), the present 
results should be interpreted in light of sample composition: all Master's 
students in the analyzed subsample were employed, conflating study level 
with work experience. Restricting the comparison to employed respondents 
yields directionally consistent results, although limited statistical power 
precludes firm conclusions. 

More broadly, the results highlight calibration accuracy as a distinct 
outcome alongside demonstrated and perceived competence. Self-assessed 
competence did not differ significantly by either employment status or study 
level, whereas objectively assessed competence and calibration gaps did, 
reinforcing that perceived competence should be treated as analytically 
distinct rather than a proxy for demonstrated competence (Zell & Krizan, 
2014). 



The findings have direct implications for entrepreneurship educators 
and curriculum designers. The systematic overestimation among female 
students suggests that courses should include elements that improve 
calibration accuracy, not only competence. Practical options include low-
stakes formative tests with clear performance criteria, rapid feedback, and 
structured reflection in which students compare self-ratings with objective 
benchmarks. Because gaps were largest in opportunity identification and 
business modeling and in digital value creation and collaboration, these 
domains warrant more explicit instruction, repeated practice, and feedback. 

Smaller gaps among Master’s students suggest that learning 
environments with intensive feedback and project-based work may support 
more realistic self-evaluation. However, since Master’s students in this 
subsample were also employed, the differences should be interpreted 
cautiously. For students, calibration accuracy matters for career planning 
and entrepreneurial entry because realistic self-assessment helps identify 
skill deficits early and target learning investments. Finally, the dual-
assessment approach offers a simple diagnostic tool. Using both knowledge 
tests and self-assessments allows educators to detect competence deficits 
and calibration bias and to tailor interventions by DEC dimension (Guzman 
& Kacperczyk, 2019; Ivanović et al., 2021; Jevtić et al., 2023; Simović & 
Domazet, 2023). 

Conclusion 

This study demonstrates that female students tend to systematically 
overestimate their DEC, while objectively demonstrated competence is 
higher among employed students and those enrolled in Master’s studies. 
Beyond these group differences, a key contribution of the study lies in 
showing that calibration accuracy represents a distinct analytical outcome, 
conceptually and empirically separate from both perceived and 
demonstrated competence. The results suggest that students may possess 
similar levels of knowledge or self-confidence yet differ substantially in 
how accurately they judge their own capabilities. By jointly measuring SA 
and KA DEC and explicitly quantifying the calibration gap between them, 
the dual-assessment design offers a practical and theoretically grounded 
diagnostic framework for entrepreneurship and digital skills education. It 
provides evidence that competence development should be evaluated not 



only in terms of what students know and what they believe they know, but 
also in terms of how well these two perspectives align. 

At the same time, the findings must be interpreted considering several 
limitations. The sample size is relatively small and restricted to female 
students, which is appropriate for the study’s analytical focus but limits 
broader generalizability. The cross-sectional design precludes causal 
inference regarding the effects of employment status or graduate-level 
education on either competence or calibration. Moreover, in this subsample 
all Master’s students were also employed, which conflates study level with 
work experience and prevents disentangling educational effects from those 
related to labor-market exposure. Measurement-related constraints should 
also be acknowledged. Although rescaling procedures enhance 
comparability between KA and SA measures, the observed calibration gap 
remains sensitive to test difficulty, the breadth and balance of item coverage 
across DEC dimensions, and potential heterogeneity in how respondents 
interpret self-assessment statements. 

Future research can extend these findings in several important 
directions. Longitudinal designs would allow examination of how 
calibration accuracy develops over time and whether improvements are 
associated with specific educational milestones, instructional methods, or 
workplace experiences. Experimental and quasi-experimental studies could 
test targeted pedagogical interventions, such as structured feedback, peer 
benchmarking, formative assessment, and reflective calibration training, 
particularly in competence dimensions where miscalibration is most 
pronounced. Larger and more diverse samples should include male students, 
multiple institutions, and cross-country settings to assess the robustness and 
contextual sensitivity of calibration patterns. Future work should also link 
calibration accuracy to downstream outcomes, such as entrepreneurial 
intentions, academic performance, and early venture behavior, to clarify 
when miscalibration primarily acts as a barrier to learning and effective 
decision-making, and when it may reflect adaptive confidence in early-stage 
entrepreneurial development.   
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