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Abstract

Orientation: Entrepreneurial competence (EC) is important for entrepreneurial success. Situational judgement test (SJT) is a promising tool for assessing EC, but its construct validation often faces methodological challenges.

Research purpose: This study aims to re-examine the factor structure of the short version of the Indonesian Entrepreneurial Competence Inventory (IECI), an SJT for measuring EC in the Indonesian context.

Motivation for the study: Previous studies produced conflicting findings: exploratory factor analysis supported a three-dimensional model, while confirmatory factor analysis (CFA) indicated nine-dimensional model. This disparity most likely caused by the limitations of CFA in modelling complex SJT data, creating validity ambiguity.

Research approach/design and method: Data were collected from 498 entrepreneurs in the micro, small, and medium enterprises sector in Indonesia. The IECI factor structure was analysed using exploratory structural equation modelling (ESEM) and bifactor ESEM.

Main findings: The bifactor ESEM model provided the best fit, revealing one strong general factor (g-factor) and three weaker specific factors. These findings reconcile previous studies by demonstrating that EC has a hierarchical structure.

Practical/managerial implications: The total IECI score has been proven to be a highly reliable measure of general EC. However, the interpretation of sub-dimension scores must be done with caution because of their smaller variance contribution.

Contribution/value-add: This study resolved on the IECI’s dimensionality by applying more appropriate psychometric method. The findings advance the theoretical understanding of EC as a bifactor construct and strengthen the IECI’s validity.
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Introduction

Entrepreneurship is crucial in promoting economic growth, driving innovation, and creating job opportunities (Audretsch et al., 2001). The success of entrepreneurial ventures depends heavily on the capabilities of entrepreneurs themselves (Johnson, 1990; Shane & Venkataraman, 2000). Central to these capabilities is entrepreneurial competence (EC), a construct encompassing the knowledge, skills, and attributes essential for navigating the complexities of business world and achieving superior business performance (Bird, 2019; Mitchelmore & Rowley, 2010). Given its direct impact on business outcomes, the accurate measurement of EC is important, particularly for the development and evaluation of entrepreneurship training programmes.

A significant challenge in this area is the cultural specificity of most measurement tools. Instruments developed in Western context often lack suitability for different cultural settings, like Indonesia, where entrepreneurial behaviours and values may differ (Cronk, 2017). In response to the concern, Riyanti and Suwartono (2018) and Wulani et al. (2019) developed a specific EC instrument for the Indonesian context. While these instruments were found to be valid and reliable, they primarily assessed perceptions rather than actual competencies. To address this limitation, Suryani et al. (2021) developed a new instrument, known as the Indonesian Entrepreneurial Competence Inventory (IECI), using the situational judgement test (SJT) model.

Although the SJT model presents numerous advantages, including its ability to explain incremental variance in relevant criteria (Weekley & Ployhart, 2005; Whetzel et al., 2020), support training and evaluation (Fritzsche et al., 2006), offer greater efficiency than some traditional tools (Joiner, 2002; McDaniel et al., 2001), and elicit positive participant reactions owing to high face validity (Anderson, 2003; Hausknecht et al., 2004; Lievens et al., 2005), various validity and reliability concerns related to the model are not properly addressed (Christian et al., 2010; Weekley & Ployhart, 2005). Empirical evidence from numerous studies has indicated significant challenges in identifying factors measured by the SJT because of overlapping construct characteristics (Whetzel et al., 2020). Additionally, the model frequently lacks adequate consideration of the constructs it aims to assess (Schmitt & Chan, 2013). This limitation also pertains to the IECI SJT model, which exhibits validity and reliability concerns.

The validation process of the IECI revealed significant inconsistencies in terms of construct structure and reliability. These inconsistencies were clearly evident when comparing two key studies in its development. The initial development study by Suryani et al. (2021) used exploratory factor analysis (EFA) successfully identify a valid and reliable three-dimensional structure (Cronbach’s Alpha values ranging from 0.71 to 0.78). This resulted in a shortened version of the instrument with 22 items. However, a subsequent validation study by Riyanti et al. (2022) applied confirmatory factor analysis (CFA) to the long version of the instrument and found support for a valid nine-dimensional structure. While the nine-dimensional model showed acceptable model fit, its internal reliability was reported to be relatively low (Cronbach’s Alpha values per dimension ranged from 0.48 to 0.70). The clear difference between the EFA findings, which yielded a reliable three-factor structure, and the CFA findings, which supported a nine-factor structure with lower reliability, creates conceptual and psychometric ambiguity. This indicates that the latent structure of the IECI is unstable and highly dependent on the analytical method used.

This issue likely comes from the methods used in conventional factor analysis for instruments as complex as SJTs. Modern psychometric literature shows that CFA models, with their strict assumptions such as zero cross-loadings (each item measures only one-factor), are often too restrictive and unrealistic for modelling human response data, especially for scenario-based items (Marsh et al., 2014). Situational judgement test items are inherently multidimensional (Whetzel et al., 2020). This means that a single problem scenario can trigger various competencies at the same time in order to be solved. When you apply simple structures to complex data using CFA, you might get the wrong results. For example, you might have a model that does not fit or a solution that makes reality too simple.

To deal with these methodological limitations and resolve the IECI factor structure debate, a more flexible and advanced analytical approach is needed. Exploratory structural equation modelling (ESEM) and the bifactor ESEM model are better solutions (Morin et al., 2020; Reise, 2012). Exploratory structural equation modelling allows for cross-loadings between factors, enabling more accurate modelling of complex relationships between items and latent constructs. Meanwhile, bifactor models can test the existence of a general factor that explains the common variance across all items, as well as several specific factors that explain unique variance. This approach is very important for EC, which is believed to have one main skill and several more specific sub-skills. This study aims to take another look at the factor structure of the short-form IECI by using the ESEM and bifactor ESEM methods.

Specifically, this study will compare the fit of the three-factor ESEM model (one general factor and three specific factors) with the bifactor ESEM model to determine the most valid and theoretically accurate representation of the factor structure. This study has three contributions. Firstly, the study uses the latest standards for psychometric analysis, which are better for validating SJT instruments. Secondly, the study tries to resolve previous conflicting findings about the dimensionality of EC by testing a more comprehensive hierarchical model. Thirdly, the results of this study will provide a stronger foundation for the use of IECI as an assessment and evaluation tool in entrepreneurship development programmes in Indonesia.

Literature review

The concept of entrepreneurial competence

The study of EC has grown significantly since Boyatzis (1982) introduced the concept of competencies, emphasising the role of knowledge, skills, and abilities (KSA). In entrepreneurship, EC is broadly defined as the capacity to think, act, and adapt effectively in various business situations (Guion, 2011).

Key definitions from Bird (2019), Man et al. (2002) and Mitchelmore and Rowley (2010) converge on the idea that EC comprises fundamental characteristics-including knowledge, skills and personality trait that enable entrepreneurs to succeed. Despite variations in specific components, these three elements consistently form the core of the EC construct.

Measurement of entrepreneurial competence

The measurement of EC in various studies to date has varied considerably. Among the most frequently referenced is the model developed by Man et al. (2008). This instrument has played a central role in shaping EC research by offering a structured approach to assessing six core competency domains: opportunity, relationship, conceptual, organisational, strategic, and commitment. This framework was later expanded to include two supporting domains (Man et al., 2008). However, despite this broader structure, most studies tend to focus only on the six domains, often neglecting the supporting domains, which limit a full understanding of the construct. To enhance its comprehensiveness, Man et al. (2008) added additional rational competencies—such as ethical competence, familism, social responsibility, and technical competence—into the model. The foundational structure of this framework has been widely accepted by other researchers to develop instruments tailored to specific research contexts and cultural settings (Draksler & Sirec, 2021; Lans et al., 2011; Rahman et al., 2015; Wulani et al., 2019).

Beyond the Man et al. model, another significant theoretical foundation for EC assessment is the EntreComp framework developed by Bacigalupo et al. (2016). This framework is gaining popularity, but most assessment tools derived from it do not fully implement its original structure. Instead, researchers often select and adapt its dimensions and sub-dimensions to suit the specific context of their studies, making it difficult to assess their conceptual grounding. The original EntreComp document itself has been excluded from some academic reviews because it was not published in a peer-reviewed journal and lacked a formal psychometric analysis of its dimensions and reliability.

Despite this variation, most EC instruments demonstrate strong internal consistency, with reported reliability coefficients (e.g. Cronbach’s alpha or McDonald’s omega) meeting or exceeding accepted standards. In terms of validity, the evidence presented in various studies ranges from moderate to strong. However, theoretical and structural inconsistencies among these instruments suggest that, to date, there is no universally accepted best measure for assessing EC.

Challenges in measuring entrepreneurial competence using situational judgement test

The selection of the SJT to measure EC is based on its superiority in assessing an individual’s ability to apply knowledge and skills in scenarios relevant to real-life contexts. Unlike the Likert scale, which measures self-perception or beliefs (self-efficacy), SJT is designed to measure applied judgement. Participants are not asked ‘can you do it’; they are asked ‘what would you do’ in a given situation. This provides a more accurate picture of actual competence. However, this advantage also brings significant psychometric challenges. Scenario-based SJT items are inherently complex and multidimensional.

A single business problem scenario – for example, facing a new competitor – may simultaneously require competencies in strategic analysis, achievement orientation (ACH), and persuasion to be resolved effectively. Conventional analysis methods, such as CFA, which assume that each item measures only one-factor (no cross-loading), are no longer adequate. As Sorrel et al. (2016) have clearly demonstrated, approaches rooted in Classical Test Theory (CTT) often fail to capture the multidimensional nature of SJT scores. This explains why previous validation studies using CFA on IECI faced issues such as poor model fit and low convergent validity.

The dimensional structure of entrepreneurial competence: A transition from multidimensional to hierarchical

The main debate in the EC literature concerns its dimensional structure. The predominant perspective regarding EC is that it is multidimensional in nature. The framework developed by Man et al. (2002), for instance, categorises EC into six areas: opportunity, relationship, conceptual, organisational, strategic, and commitment. The framework developed by Spencer and Spencer (2008), which served as the basis for the development of the IECI instrument, identified 13 distinct competency dimensions. Early EFA studies of the IECI also supported this multidimensional view by identifying three distinct factors (Suryani et al., 2021).

However, the findings of Riyanti et al. (2022) suggest the possibility of a more complex structure, given their indication that a single-factor model is more suitable in CFA analysis. In response to this, editors and scholars in the field of modern literature have proposed the consideration of hierarchical models, such as second-order or bifactor models, as superior alternatives. This perspective is corroborated by numerous studies that demonstrate EC is most effectively conceptualised as a hierarchical structure. For instance, Man et al. (2008) posit the existence of intercompetency relationships that can be modelled hierarchically within their framework. Other studies, including those by Cárdenas-Gutiérrez et al. (2021), which sought to validate an entrepreneurship competency scale for secondary school students, have also found support for a more complex structure than that which can be explained by independent factors alone.

The bifactor model is of particular theoretical interest because of its assumption of a unifying EC factor (g-factor) that influences all items, as well as several specific factors that explain the unique variance of certain groups of items (Reise, 2012). This theoretical framework has the capacity to reconcile findings that initially appear contradictory. Specifically, the g-factor elucidates the rationale behind the emergence of a unidimensional model as a suitable solution, while distinct factors illuminate the factors that give rise to the identification of a multidimensional model. Consequently, the bifactor model does not compel researchers to opt for either unidimensional or multidimensional structures. Rather, it integrates both into a more comprehensive and realistic framework.

Research framework and hypotheses

Based on the above literature synthesis, this study adopts a conceptual framework that EC is a hierarchical construct. The disparity between the EFA and CFA findings in previous IECI studies is not seen as a contradiction, but rather as an artefact of the methodological limitations of CFA in modelling complex SJT data.

Therefore, this study hypothesises that the bifactor ESEM model will provide the most theoretically valid and accurate representation of the factor structure for the short-form IECI. Specifically, this model hypothesises the existence of:


	one general factor (g-EC) representing general EC

	three specific factors representing sub-dimensions: Opportunity Recognition, Achievement Orientation, and Strategic Influence, after accounting for variance from the common factor.



Testing these hypotheses will provide a deeper and more accurate understanding of what the IECI actually measures and how EC is structured in the context of micro, small, and medium enterprises (MSMEs) in Indonesia.

Research design

Instrument

The short version of the IECI covered three dimensions, comprising 22 items. These dimensions included (1) strategic influence (INF), with a total of 7 items, (2) ACH, with a total of 7 items, and (3) opportunity recognition (OP), with a total of 8 items. The questions were presented as cases, which describe situations experienced by entrepreneurs, followed by answer choices in the form of response-based constructs, particularly behavioural tendencies (Whetzel et al., 2020). Each option represented a different level of competence ranging from 1 (least effective) to 4 (most effective). Participants were invited to select the response option that they believed to be the most probable when confronted with a comparable case or situation while managing a business. Examples of items, scores and rationales can be found in Appendix 1: Table 1-A1.

The following is an example of the question the participants were asked to select the response option: James runs a photo studio and does wedding photography. James did not have much money when he started his business. What should James do?


	Get money from the bank by borrowing it.

	Add his portfolio.

	Make everything by himself and focus on getting new people.

	Work with hotels and wedding planners to find customers.



Participants

The survey was conducted among 512 entrepreneurs residing in major cities across the Indonesian island of Sumatra. The criteria for participation were as follows: (1) owners of MSMEs and (2) those that had been actively running their businesses for at least 3 months. The participants were selected using a non-probability method, particularly convenience sampling. The selected participants consisted of 72.65% females and 23.34% males. They were within the age range of 18–72 years (M = 36.59, standard deviation [s.d.] = 15.45), with an average length of business of 8.75 years (s.d. = 8.67). The majority of the participants had a high school diploma (51.17%), followed by university graduates (36.91%). Before participation, participants were provided informed consent after receiving details about the study’s objectives.

Test administration and scoring

The data collection was conducted between July 2024 and August 2024 using both offline and online methods using Google Forms. Combining online and offline data collection methods is quite effective for expanding the scope and depth of research (Roberts & Voorpostel, 2023). All participants were first directed to review the case questions associated with each number before being inquired about their potential actions when confronted with a comparable scenario in the present business operations. Participants were also prompted to choose one from the four response options (A, B, C, or D). It was essential to acknowledge that no responses were correct or incorrect. Furthermore, participants were directed to select the option that most accurately reflected their individual circumstances. The mean duration attached to the completion of the questionnaire was 20 min.

The response options are presented as behavioural tendencies using a rating scale. Respondents are requested to evaluate the effectiveness in addressing the scenario using a 1–4 Likert scale. A high score indicates the most effective answer choice, while a lower score suggests a less effective answer choice. The subject matter experts, including entrepreneurship scholars and accomplished entrepreneurs, already predetermined the effectiveness level of each option (Suryani et al., 2021).

Data analysis

Prior to the main analysis, initial data screening was conducted to assess the fulfilment of statistical assumptions. Missing data were handled using the listwise deletion method (Dong & Peng, 2013). Normality was evaluated through skewness values, while multivariate outliers were identified using Mahalanobis Distance. The data screening process was carried out using Jamovi version 2.6.44 and SPSS version 23.

Given the multidimensional nature of SJT items and issues identified in previous CFA analyses, this study adopted the ESEM approach. Exploratory structural equation modelling offers greater flexibility compared to traditional CFA by allowing cross-loadings, enabling a more realistic representation of complex factor structures (Marsh et al., 2014). Exploratory structural equation modelling and bifactor ESEM modelling in this study utilised the Robust Maximum Likelihood (RML) estimator, which is considered superior to the conventional Maximum Likelihood (ML) estimator. While ML is commonly used in structural equation modelling, RML provides specific advantages when dealing with data that violate the assumption of multivariate normality. It automatically applies the Satorra-Bentler correction to standard errors and Chi-square test statistics, thereby yielding more accurate parameter estimates, particularly in the presence of skewed distributions, excess kurtosis, or outliers. A target rotation was applied in the ESEM analysis to specify approximate zero loadings on non-hypothesised factors while retaining exploratory flexibility (de Beer & van Zyl, 2019). This rotation method allows for a blend of confirmatory and exploratory approaches, making it particularly suitable for complex factor structures. All data analyses were conducted using Mplus version 7 (van Zyl & Ten Klooster, 2021).

Ethical considerations

Ethical clearance for this study was obtained from the Health Research Ethics Committee at Faculty of Nursing Universitas Airlangga with approval (reference no.: 3106-KEPK). All procedures performed in this study were conducted in accordance with ethical standards. Ethical principles, such as informed consent and confidentiality, were upheld. Prior to participation, all potential participants were provided with a detailed written information sheet outlining the study’s objectives, procedures, potential risks and benefits, the expected duration of their involvement, and their right to withdraw at any point without consequence. We provided a detailed explanation of the study and ensured all participants fully understood the information before providing their consent. Signed consent forms were obtained and securely stored for all participants. Participation in the study was voluntary, and participants could withdraw from the study at any time.

Results

Missing values

The research data consists of three factors (OP, ACH, and INF) with 512 respondents. The OP is measured by eight items, the ACH by seven items, and the INF by seven items. A total of 24 missing data points were identified, distributed across 14 rows of respondent answers, constituting 2.7% of the total number of respondents. The utilisation of complete cases, which involves the exclusion of respondents with missing data, is permissible under certain conditions. Specifically, this approach is justifiable when the proportion of missing data is less than 5%, as outlined in the study by Dong & Peng (2013). The data employed in the ensuing analysis are derived from 498 subjects. Table 1 shows a list of missing data categorised by item.
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Data normality

Normality checks on complete case data were performed by evaluating the skewness items. According to Hair et al. (2014), skewness values between −1 and +1 are considered very good, but values between −2 and +2 are generally still considered acceptable. Based on Table 2, all items have skewness values between –2 and +2, indicating acceptable normality, except for item INF2 with a skewness of –2.07. This may be because of the options offered by item INF2 being too biased towards one choice that is normatively considered the most appropriate, namely option D. This skewness violation is minor and still acceptable in practice, especially with an adequate sample size.
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Outlier checking

To ensure the validity of the data distribution assumptions in the bifactor ESEM analysis, a check was conducted to detect the potential existence of outliers. Outlier detection was performed using two approaches, namely Mahalanobis Distance and the total Z-score of respondents.

Firstly, Mahalanobis Distance was calculated to detect multivariate outliers, i.e. respondents who collectively showed answer patterns that were very different from the majority. The calculation was performed on 22 scale items, and the cutoff value was determined based on the Chi-square distribution with 22 degrees of freedom at a significance level of 0.001, which was 48.27. The results showed that there were 10 respondents with Mahalanobis Distance values exceeding the cutoff. This indicates that there were a small number of individuals who deviated multivariately from the general response pattern.

Secondly, to avoid losing data that could reduce the representativeness of the sample, a univariate examination was also conducted using Z-scores for the total scores of each respondent. The Z-score criterion used was ±3.29, in accordance with the general limits for detecting extreme outliers in normal distributions (Tabachnick & Fidell, 2013). The results of the examination showed that only one respondent had a Z-score outside this range, namely −3.41, indicating a very low total score. Based on the screening results, the researcher decided to retain all 498.

Exploratory structural equation modelling and bifactor exploratory structural equation modelling

The ESEM modelling on these data was able to achieve convergence, whereas the bifactor ESEM modelling did not initially achieve convergence on the data of this study. The failure of convergence in the bifactor ESEM model is likely because of the complexity of the model structure, which requires estimation of multiple parameters (general and specific factors simultaneously), as well as potential model identification issues. After diagnostic evaluation, modifying the model by freeing the parameter θ (residual covariance) between items ACH6 and ACH4 successfully resulted in a converged bifactor ESEM model with adequate goodness-of-fit.

Conceptually, the residual covariance exemption between ACH4 and ACH6 has a strong theoretical justification. The two items do have similar cognitive and affective load characteristics, which both describe real crisis situations that are both financially urgent and concerning business continuity. This situation is fundamentally different from other ACH items that tend to represent internal, administrative, or procedural problems. While the other items present more mundane operational challenges, ACH4 and ACH6 display higher stress as they pose a direct existential threat to business continuity. This qualitative difference explains why the two items share a unique variance beyond the general and specific factor structures established in the model.

From a psychological response perspective, ACH4 and ACH6 have the potential to trigger more intense emotional reactions and require a faster decision-making process than other items. It is these special characteristics that likely cause the two items to require special handling in modelling. The modifications made not only resolve technical convergence issues but also improve the substantive validity of the model by accommodating the psychometric reality of the measured constructs. Path diagrams for ESEM and bifactor ESEM can be seen in Figure 1 and Figure 2.
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The ESEM modelling results show the following goodness-of-fit:

Based on Table 3, the ESEM and bifactor ESEM models are generally equally good and fit with slight differences. Both models show good fit based on the root mean square error of approximation (RMSEA) values (0.031 and 0.033 < 0.05) and Tucker-Lewis Index (TLI) (0.918 and 0.906 > 0.90). The CFI index above 0.95 is very good, while both models have CFI = 0.940, which is still classified as good. The Akaike Information Criterion (AIC) value in bifactor ESEM is smaller than the AIC of ESEM, while the BIC value in bifactor ESEM model is larger than ESEM. The slight difference in several fit indices can be caused by the more complex model form in bifactor ESEM (more parameters or factors) than the ESEM model. The p-value in the Chi-square test of both models shows a significant value, indicating that the model does not fit the data. However, Hooper et al. (2008) suggest that the Chi-square statistic is a statistical significance test that is sensitive to sample size, meaning that the Chi-square statistic almost always rejects the model when the sample is large (Bentler & Bonett, 1980; Jöreskog & Sörbom, 1993). Hu and Bentler (1999) recommend CFI, TLI and RMSEA to test model fit rather than the Chi-square criterion.
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Table 4 displays factor loadings and cross-loadings in ESEM and bifactor ESEM modelling. The reliability values of Omega ESEM and bifactor ESEM were calculated using factor loadings and residual variance based on Rodriguez et al. (2016) and Raykov & Marcoulides (2016), namely Equation 1:
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In the ESEM model with three factors (OP, ACH, INF), most items loaded strongly onto the corresponding factors. For example, items OP3 and OP6 showed high loadings on the OP dimension, and items ACH1–ACH7 also had dominant loadings on the ACH dimension (between 0.24 and 0.65). However, there are some indications of issues, such as items OP2 and OP7 loading negatively or very weakly on the OP factor, as well as relatively high cross-loadings (e.g. OP5 also loads strongly on the ACH factor at 0.43). Overall, the internal reliability (ω) for each factor is good, particularly for ACH (ω = 0.808) and INF (ω = 0.759), while OP remains moderately reliable (ω = 0.536). The overall reliability of this model is 0.73, calculated from Equation 2:
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The bifactor ESEM model has a general factor alongside three specific factors. In this model, items OP1, OP3, and OP6 still show strong loadings on the specific factor OP, while several other items (such as OP2, OP7, and OP8) show low or even negative loadings. In the ACH factor, it was found that items ACH1, ACH5, and ACH6 had negative loadings on their specific factors but showed stronger loadings on the general factor. The ACH4 had weak loadings on its specific factor and strong loadings on the general factor. ACH2, ACH3, and ACH7 had sufficient loadings on their specific factors, but the general factor loadings were still more dominant. This indicates that the items in ACH may be too general, less discriminative of ACH, and more representative of the general factor than the specific sub-dimensions. The pattern of weak item loadings on specific factors, non-significant loadings, and more dominant loadings on general factors than specific factors is commonly observed in bifactor models, where specific factors may be less distinct from certain general factors (Burns et al., 2020; Eid et al., 2017; Heinrich et al., 2023). The presence of a general factor influences all items and explains the common variance of all items, while specific factors only explain the additional variance unique to a group of items. This model remains a viable choice when it demonstrates better model fit compared to the regular ESEM model. In the INF factor, the items have adequate loadings on the specific factor, although item INF5 has a stronger loading on ACH. Further checking and refinement are needed for item INF5. The overall reliability of this model is 0.83 (very good), calculated from (Equation 3):
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The ESEM model produces a cleaner and more consistent factor loadings structure for specific dimensions, supported by good internal reliability values. On the other hand, the bifactor ESEM model allows us to recognise the contribution of general factors to items, as well as revealing that some items (such as OP2 and ACH1) tend to be more general than specific.

Discussion

This study aims to re-examine the factor structure of the IECI using a more sophisticated and appropriate analytical approach, in response to inconsistent findings and methodological criticisms in previous studies. The main results clearly show that the bifactor ESEM model provides a statistically and theoretically superior fit compared to the three-factor ESEM model. These findings not only resolve the conflict between the initial EFA study (Suryani et al., 2021), which identified three dimensions, and the findings from the validation study using CFA (Riyanti et al., 2022) that concluded a one-factor model was more appropriate, but also provides a deeper and more nuanced understanding of the EC construct measured by the IECI.

The most significant finding of this study is the presence of a strong general EC factor (g-factor), which explains most of the common variance among all items. The presence of this dominant g-factor effectively explains why restrictive analytical approaches such as CFA, applied in the initial validation study (Riyanti et al., 2022), tend to produce a single-factor model that is more fit. When most items measure the same general construct, the unidimensional model forced by CFA will appear more parsimonious and valid than a multidimensional model that forces independence among factors.

On the other hand, the presence of three specific factors (albeit weaker) in the bifactor model of this study explains why EFA analysis in the instrument development study (Suryani et al., 2021) was able to identify three distinct dimensions. These specific factors capture the remaining unique variance not explained by the g-factor. Thus, the bifactor model does not reject either of the previous findings but integrates both into a coherent hierarchical framework. This resolves the ‘unidimensional vs. multidimensional’ debate and replaces it with the understanding that EC in this context has a bifactor structure: one common core with several specialisations.

Theoretically, this study provides strong empirical support for conceptualising EC as a hierarchical construct, in line with modern views in the literature (Cárdenas-Gutiérrez et al., 2021; Man et al., 2008). This confirms that EC is not merely a collection of separate abilities, but rather an integrated system in which there are core abilities that are general and underlie various specific manifestations of competence.

Furthermore, this study highlights the importance of alignment between construct complexity and the statistical methods used. The limitations of conventional CFA models in initial validation studies are not an indication that the instruments are poor, but rather that the analytical methods are not flexible enough to capture the complex reality of SJT data. These findings provide important lessons for researchers in Industrial and Organisational Psychology to exercise caution when applying restrictive measurement models to scenario-based instruments and to consider ESEM or bifactor models as more valid alternatives (Sorrel et al., 2016).

The results of this study have clear practical implications for IECI users, including human resource (HR) practitioners, consultants, and entrepreneurship training programme providers [RB8]. Given the dominance of the g-factor and the high reliability of total scores (ω = 0.83), IECI total scores are the most valid and reliable indicator of an individual’s level of general EC. This is particularly useful for selection purposes, potential assessment, or overall programme impact evaluation. Moreover, the reliability of specific factors (especially ACH) is much lower after common variance is removed. This means that sub-scores per dimension should be interpreted with great caution. These sub-scores are not reliable enough to make important decisions about specific strengths or weaknesses of individuals. Instead of being used for definitive diagnosis, these sub-scores are better used as a starting point for further discussion or exploration. Entrepreneurship training programmes should not only focus on developing specific dimensions separately but should also target the development of general core competencies, such as analytical skills, decision-making under uncertainty, and perseverance, which are likely to be at the core of the g-factor.

Limitations and directions for further research

Although this study has addressed several significant weaknesses of previous studies, some limitations need to be acknowledged to guide future research. Firstly, although the bifactor model showed model fit, the parameter analysis indicates the presence of several problematic items (e.g. cross-loading on item INF5 and weak ACH factor specificity). This indicates that further item revision and refinement are needed to improve the psychometric quality of the instrument. Secondly, the sample of this study was limited to entrepreneurs in Sumatera, Indonesia. To increase the generalisability of the findings, cross-validation studies are highly recommended on more diverse samples, both in other regions of Indonesia and in different cultural contexts globally. This will test whether this bifactor structure remains stable across different populations. Thirdly, this study focused on ESEM and bifactor ESEM. Future research could explore more sophisticated psychometric models, such as Multidimensional Item Response Theory (MIRT) or Cognitive Diagnosis Models (CDMs), to gain a deeper understanding of how each individual interacts with each answer choice on SJT items.

Conclusion

In conclusion, this study successfully resolved the ambiguity regarding the factor structure of the IECI by demonstrating that the bifactor ESEM model is the most valid and informative representation. The main finding is that the IECI predominantly measures a strong and reliable general EC construct, with smaller contributions from three specific sub-dimensions. The contribution of this study is to provide a more robust theoretical and methodological foundation for understanding and measuring EC, as well as clearer practical guidelines for the use of the IECI in the assessment and development of entrepreneurs in Indonesia.
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TABLE 1: Missing value categorised by item.

Item orP3 oP5 or7 oP8 ACH2 ACH3 ACH4 ACH5 ACH6 ACH7 INF1 INF2 INF3 INF4

Missing value i 2 1 2 1 i 2 5 i 5 i 3] i 1

OP, opportunity recognition; ACH, achievement orientation; INF, strategic influence.
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TABLE 3: Fit indices.

Model 7 ar P RMSEA CFI T AIC BIC
ESEM 249.915 168 0.0000 0.031 0.940 0.918 28021.600 28472.134
Bifactor ESEM 230.548 148 0.0002 0.033 0.940 0.906 28018.248 28552.994

df, degrees of freedom; RMSEA, root mean square error of approximation; CFl, comparative fit index; TLI, Tucker-Lewis Index; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.
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TABLE 2: Skewness table.
Item SD Skewness Item SD Skewness

OP1 112 -0.45 ACH4 0.764 =Ll
OP2 0.80 -131 ACH5 1.02 -0.71
oP3 1.10 -0.03 ACH6 0.92 -1.60
OP4 0.94 -1.25 ACH7 0.89 -1.16
OP5 1.05 -0.93 INF1 0.97 -1.10
OP6 0.98 -0.31 INF2 0.78 -2.07
OP7 1.07 -0.74 INF3 0.99 -1.34
OP8 0.80 -1.71 INF4 1.05 -1.26
ACH1 1.03 -0.94 INFS 0.67 -0.86
ACH2 0.89 -1.38 INF6 0.86 -0.87
ACH3 0.81 -1.18 INF7 0.99 -0.84

OP, opportunity recognition; ACH, achievement orientation; INF, strategic influence; SD,
standard deviation.
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TABLE 1-A1: Sample items from the Indonesian Entrepreneurial Competence Inventory.

Scenario and response option

Bahasa Indonesia

English translation

Rationale

Source: Partly adapted from Suryani, A.
Entrepreneurship Journal (AEJ), 27(5), 1-11.

James adalah pemilik studio foto dan jasa
fotografi pernikahan. Saat membuka usaha,
modal yang dimiliki James sangat sedikit. Apa
yang sebaiknya dilakukan oleh James?

A. Meminjam uang ke bank untuk modal.
B. Menambah portofolio hasil karyanya.

C. Mengerjakan semuanya sendiri dan fokus
mencari pelanggan baru.

D. Bekerja sama dengan hotel dan wedding
planner untuk mencari pelanggan.

Sebagai seorang penjual baju dan aksesoris
online, Siti menyadari bahwa barang yang ia
jual sama seperti barang yang telah banyak
beredar di pasaran. Pesaing Siti cukup banyak
dan pembelian menjadi menurun. Apa yang
sebaiknya Siti lakukan?

a. Mencoba memasarkan di konsumen
berbeda dari yang di pasar

b. Mencari barang yang tidak pasaran
lainnya dan tetap kompetitif di market

c. Memberikan nilai plus terhadap
penjualannya dari kompetitor, lebih
inovatif

d. Memperbaharui strategi marketing
dengan menggunakan jasa endorse
selebgram

Doni merupakan seorang pemilik rumah
makan. Pada suatu ketika, terdapat rumah
makan baru di dekat usaha milik Doni. Hal ini
membuat Doni khawatir jika konsumennya
akan beralih ke rumah makan pesaingnya.
Apa yang sebaiknya ia lakukan?

a. Menambah live music
b. Menurunkan harga agar dapat bersaing

c. Melakukan inovasi untuk meningkatkan
nilai tambah

d. Memahami keunggulan produk sendiri
kemudian meningkatkan kualitas mutu
servis/layanan dan produk

Yuli sudah berbisnis baju tidur selama 3
tahun. Dalam 1 tahun terakhir, ditemukan
bahwa 85% pembeli lebih menyukai baju
tidur yang berwarna gelap, bahkan ada
permintaan khusus pesanan baju warna
gelap. Apa yang sebaiknya Yuli lakukan?

a. Meningkatkan promosi baju berwarna
cerah agar laku terjual

b. Membuat kreasi baru pada produk baju
tidur sehingga warna selain gelap tetap
diminati

¢. Menjaga identitas produk/usaha dan
memperbanyak warna gelap sesuai
permintaan

d. Memperbanyak stok warna gelap tetapi
tidak melupakan yang berwarna cerah,
karena selera konsumen bisa berubah

James is the owner of a photo studio and
wedding photography services. When he
started his business, James had very little
capital. What should James do?

A. Borrowing money from the bank for
capital.

8. Adding to his work portfolio.

C. Doing everything himself and focusing on
finding new customers.

D. Collaborating with hotels and wedding
planners to find customers.

As an online seller of clothes and accessories,
Siti realised that the items she sold were
similar to those already widely available on
the market. Siti had quite a lot of competitors
and sales were declining. What should Siti
do?

a. Try marketing to consumers who are
different from those in the market

b. Look for other items that are not available
in the market and remain competitive

¢. Provide added value to sales compared to
competitors, be more innovative

d. Revamp marketing strategies by using
celebrity endorsements

Doni is a restaurant owner. One day, a new
restaurant opened near Doni’s business. This
made Doni worried that his customers would
switch to his competitor’s restaurant. What
should he do?

a. Add live music
b. Lower prices to be more competitive
c. Innovate to increase added value
d

. Understand the advantages of your own
products, then improve the quality of your
services and products

Yuli has been in the sleepwear business for 3
years. In the past year, she has found that
85% of her customers prefer dark-coloured
sleepwear, and there have even been special
requests for dark-coloured items. What
should Yuli do?

a. Increase promotion of brightly coloured
clothing to boost sales

b. Create new designs for sleepwear so that
colours other than dark colours remain
popular

¢. Maintain product or business identity and
increase the number of dark colours in
response to demand

d. Increase stock of dark colours but do not
neglect bright colours, as consumer tastes
may change
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Option D is rated most effective (score 4)
because it demonstrates competence in
recognising strategic opportunities by
building networks for efficient customer
acquisition. Option B (score 3) is effective but
more focused on internal product
development. Option A (score 2) is a common
solution but carries debt risk. Option C (score
1) is considered the least effective because it
i not scalable and consumes the
entrepreneur’s energy.

Option C is rated most effective (score 4)
because it demonstrates competence in
opportunity recognition by creating a
sustainable market position through
innovation and added value. Option B (score
3) s effective but more focused on identifying
existing market gaps rather than creating
new, intrinsic value. Option D (score 2) is a
common marketing tactic but fails to address
the core problem of product differentiation.
Option A (score 1) is considered the least
effective because it is an unstrategic pivot
that ignores the fundamental product
weakness.

Option D is rated most effective (score 4)
because it demonstrates a high achievement
orientation by focusing on internal standards
of excellence and systematic quality
improvement. Option C (score 3) is effective
as it shows a drive to innovate, but is less
focused than D's approach. Option B (score 2)
reflects a lower-quality achievement drive
that competes on price rather than
excellence. Option A (score 1) is considered
the least effective because it is a superficial
tactic that avoids improving core business
performance.

Option D is rated most effective (score 4)
because it demonstrates high strategic
influence by acting decisively on current data
while maintaining long-term flexibility. Option
C (score 3) is effective in its data-driven
response but lacks the explicit foresight of D.
Option A (score 2) is a poor use of influence,
attempting to push an unpopular product
against clear market data. Option B (score 1)
i considered the least effective because it
actively invests resources to fight a strong
market trend, showing a lack of strategic
awareness.

Riyanti, B.PD., & Sandroto, CW. (2021). The construction of entrepreneurial competence test: situational judgment test model. Academy of
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TABLE 4: Factor loading and cross-loading in exploratory structural equation
modelling and bifactor exploratory structural equation modelling.

Item ESEM Bifactor ESEM

s s s sp sp PGP
OP1 0.368 -0.001 0.046 0.333 -0.177 -0.013 0.200
oP2 -0.040 0.272 0.286 -0.078 -0.030 0.095 0.476
oP3 0.574 -0.169 0.087 0.556 0.055 0.113 0.135
OP4 0.183 0.253 0.221 0.128 -0.096 0.066 0.499
OPS 0.234 0.430 0.001 0.186 0.027 -0.110 0.516
OP6 0.446 0.128 -0.089 0.406 0.059 -0.072 0.231
oP7 -0.041 0.057 0.101 -0.042 -0.076 0.017 0.124
oP8 0.058 0.293 0.205 0.017 0.168 0.082 0.464
® 0.536 - - 0.626 - - -

ACH1 0.257 0.291 0.154 0.207 -0.080 -0.002 0.516
ACH2 0.114 0.242 0.288 0.061 0.193 0.178 0.499
ACH3 -0.212 0.654 0.081 -0.242 0.145 -0.080 0.603
ACH4 0.033 0.490 -0.018 -0.037 0.052 -0.047 0.452
ACHS 0.078 0.241 0.237 0.021 -0.296 0.046 0.480
ACH6 0.285 0.514 -0.148 0.228 -0.132 -0.212 0.495
ACH7 0.079 0.535 0.032 0.039 0.174 -0.101 0.574

® N 0.808 - - 0.737 - -

INF1 0.090 -0.044 0.366 0.047 -0.178 0.218 0.293
INF2 0.027 0.102 0.499 -0.018 0.037 0.283 0.503
INF3 -0.103 0.158 0.432 -0.121 -0.020 0.186 0.457
INF4 0.062 0.015 0.485 0.014 0.121 0.350 0.414
INFS 0.075 0.067 0.049 0.068 0.208 0.062 0.120
INF6 0.138 -0.137 0.570 0.085 -0.069 0.380 0.378
INF7 -0.015 0.123 0.284 -0.055 -0.035 0.164 0.336
® - = 0.759 = = 0.620 0.823

ESEM, exploratory structural equation modelling; OP, opportunity recognition; ACH,
achievement orientation; INF, strategic influence.
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OP, opportunity recognition; ACH, achievement orientation; INF, strategic influence.

FIGURE 1: Exploratory structural equation modelling.





OPS/SAJIP-51-2321-E2.jpg
(2] (2] +(Ee)
RIS TR

7244203741738

7
172442037 +1738+ 073






OPS/SAJIP-51-2321-E1.jpg
%
" ey

[Eqn 1)





OPS/SAJIP-51-2321-F2.jpg
IIN

KX

WL

188

% g e
SRR LK .
e TR

750
630
718
693
780 200
476
976 138
499
2750 516
231
687 124
\ .
678 16
—
499
547 s

VAN
e

RN
XK P
SRR

' / NN
2 O
2T N

ey,
35 0y X
NS ER KA
“:‘1:"’&’0"“$““ i

LRI X
R

N

378,
336

“

749

695

932

685

858

OP, opportunity recognition; ACH, achievement orientation; INF, strategic influence.
FIGURE 2: Bifactor exploratory structural equation modelling.
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