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Abstract


Social entrepreneurship has emerged as a strategic approach to addressing collective needs through innovative and sustainable solutions. While many instruments have traditionally focused on business and organizational metrics, a significant gap remains in tools specifically validated for the professional and cultural context of health sciences in Latin America. Grounded in a multidimensional theoretical framework of social entrepreneurship traits, this study aimed to validate a questionnaire designed to measure social entrepreneurship among 1129 Mexican health science students. Following exploratory factor analysis using principal axis factoring and confirmatory factor analysis, a refined 17-item three-dimensional structure was identified, comprising innovative, execution, and social traits. The model demonstrated moderate fit (χ2 = 580.468, p <0.001; CFI = 0.831; RMSEA = 0.084) and preliminary internal consistency. Measurement invariance across sex and semester was also supported. These findings provide a context-specific tool for exploring initial entrepreneurial potential, enabling higher education institutions to design targeted programs that foster proactive innovation and social commitment toward sustainable development.
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1. Introduction


One of the most relevant concepts in contemporary social and economic discourse is social entrepreneurship (SE). Globally, SE has gained momentum as a mission-driven approach to addressing complex social problems while aligning with sustainability principles and the objectives of the 2030 Agenda. Furthermore, it has emerged from the need to confront the challenges generated by the global capitalist model—particularly inequality, poverty, and environmental degradation—while filling the gaps left by government social policies that have increasingly emphasized deregulation and economic liberalization [1]. In this sense, SE represents a pivotal mechanism for achieving the Sustainable Development Goals (SDGs), promoting systemic changes that foster social inclusion, environmental resilience, and ethical economic growth, directly contributing to building a sustainable future [2,3]. As a complementary model to traditional market-oriented entrepreneurship, SE contributes to improving the overall economic system by making it more equitable and efficient [4]. The main distinction between SE and traditional entrepreneurship lies in the fundamental mission of the enterprise and its market impact. While conventional models focus primarily on market needs, social entrepreneurs act as agents of change, seeking innovative solutions to meet societal needs and alleviate social challenges [5,6,7].



Due to the high prevalence of social problems in developing countries, SE often emerges as a response to the inability of governments and markets to meet the basic needs of the population [8]. In middle-income countries such as Mexico, persistent gaps in social welfare, healthcare access, and equity further underscore the need for innovative models capable of delivering high-impact social solutions. Despite Mexico’s growing interest in social innovation, the implementation of SE remains uneven across the country, often hindered by a lack of standardized metrics to evaluate the entrepreneurial orientation within its diverse population [9,10]. It is noteworthy that approximately 68% of global SE activity is concentrated in developed countries, highlighting a significant opportunity for countries like Mexico to adopt and adapt strategies that address social problems more effectively [7].



Higher education institutions (HEIs) play a fundamental role in this advancement, given their commitment to innovation across disciplines and to promoting interdisciplinary education. HEIs serve as key incubators of innovation, leadership, and problem-solving skills, and therefore occupy a strategic position in training future social entrepreneurs. In the Mexican context, HEIs are increasingly recognized not only as centers of academic excellence but also as vital catalysts for regional development and social transformation [11,12]. This role is reinforced by a growing consensus regarding the need to develop new business and organizational models capable of addressing contemporary social challenges [13]. SE projects enable students to apply their academic expertise in real-world problem-solving environments, thereby enhancing both their technical and soft skills [14].



Identifying and fostering SE traits among university students in health sciences is therefore crucial. This disciplinary focus is strategic, as health professionals are on the frontline of addressing the “social determinants of health”—the non-medical factors such as poverty and lack of education that influence health outcomes [15,16]. These competencies can contribute to tackling current challenges related to healthcare access and community care [17]. This is especially relevant in health sciences due to the intrinsic link between healthcare professions, social mission, and community-oriented problem-solving. By equipping future health professionals with SE traits, HEIs can foster “change agents” capable of designing sustainable health interventions that transcend traditional clinical care and address systemic health disparities [18,19,20].



However, establishing effective strategies to cultivate a robust SE culture requires an accurate diagnosis based on the assessment of individual tendencies and characteristics [21]. As the field of SE continues to expand, there is an increasing demand for reliable tools to assess the potential and skills of prospective social entrepreneurs [22]. Traditionally, many existing instruments have been developed either to measure organizational capacity or to evaluate the impact of business projects [21,23]. Consequently, there remains a need for tools specifically validated to assess the predispositions and traits of students within diverse cultural and disciplinary contexts, such as health sciences in Latin America [24]. This gap is particularly evident in the region, where psychometric validation studies are scarce and many available tools have not been systematically adapted to specific professional fields.



In this regard, several theoretical proposals have identified key traits and characteristics associated with social entrepreneurs, including opportunity recognition, creativity, ethical commitment, risk-taking propensity, and achievement motivation [22,25]. While international literature has validated these constructs in business and general education contexts [26,27,28,29,30,31], a significant gap remains in instruments specifically adapted for health-related disciplines. This distinction is critical, as the entrepreneurial orientation of future healthcare professionals is uniquely driven by the ethical mandate to address the social determinants of health rather than traditional market dynamics [15,19,32,33]. Thus, evaluating these characteristics in health disciplines provides crucial evidence of the inherent psychometric challenges of quantifying entrepreneurial traits in populations bound by strong prosocial mandates. Consequently, the proposal by Capella Peris et al. [34] is especially relevant as it provides a multidimensional theoretical framework of SE traits that—once psychometrically refined for the health sciences—can serve as a preliminary tool to evaluate the specific innovative, execution, and social characteristics required to foster change agents in this sector.



Therefore, this study aimed to analyze the factorial structure of the Questionnaire to Measure Social Entrepreneurship [34] to address the following research question: Is the three-dimensional factor structure—comprising innovative, execution, and social traits—a viable baseline model for assessing SE traits within the Mexican health sciences student population? By evaluating its psychometric properties, this study provides a context-specific tool for exploring innovative entrepreneurial profiles and for guiding the development of educational programs designed to train effective social entrepreneurs committed to sustainable development. Ultimately, this research contributes to addressing sustainability-related challenges by providing the empirical foundation necessary to measure and enhance the human capital required to drive social and economic transitions in emerging economies.




2. Methodology


2.1. Research Framework


This study employed an instrumental methodological design to validate the Questionnaire to Measure Social Entrepreneurship [34] in Mexican health sciences students.




2.2. Participants


Sample size estimation was performed using the Epidat software package (version 4.2), applying the formula for estimating a confidence interval for a proportion. An unknown prevalence (p = 0.50) was assumed, with a 95% confidence level and a 5% margin of error. After applying the finite population correction for first-semester students (N = 1859) and final-semester students (N = 1382), the minimum participant targets were set to 319 and 301 for each group.



The sample consisted of 1129 Mexican undergraduate students enrolled at the University of Guadalajara, specifically at the University Center for Health Sciences (Centro Universitario de Ciencias de la Salud). The sample covered the following academic programs: Forensic Sciences, Nutrition, Dental Surgery, Psychology, Medicine, Nursing, Podiatry, and Physical Culture and Sports. The mean age was 21.5 ± 3.5 years. Regarding sex, 66% of participants identified as female, 33% as male, and 1% chose not to specify. In terms of academic enrollment, 48.4% were in their first semester, 50.3% were in their final semester, and 1.3% did not indicate their semester.




2.3. Instruments


A survey was administered to collect sociodemographic information, including sex, age, academic program, and semester of enrollment. The Questionnaire to Measure Social Entrepreneurship [34], previously validated in a Spanish population, was used. Given that the original instrument was developed in Spain, a preliminary semantic review was conducted by the research team to ensure cultural and linguistic appropriateness for the Mexican context. Upon review, it was determined that the phrasing of the items was consistent with standard Spanish and did not contain regionalisms or syntactic structures that could hinder comprehension among Mexican university students. Consequently, the instrument demonstrated adequate face validity for this population, and the items were administered in their original form without modification. This instrument consists of 30 items rated on a five-point Likert-type scale and assesses three dimensions inherent to the social entrepreneur: innovative, execution, and social traits. In its original version, the overall scale reported a reliability coefficient of α = 0.809 (Cronbach’s alpha).



Additionally, for external convergent validation, the Social Innovation Tendency Scale [35] was employed. This unidimensional instrument comprises nine items rated on a five-point Likert scale, ranging from strongly disagree (1) to strongly agree (5), and reported a reliability coefficient of α = 0.858 (Cronbach’s alpha) in its original validation.




2.4. Procedure


Using non-probabilistic convenience sampling, intact groups from the different academic programs at CUCS were invited to participate during sessions held in the computer laboratory. Participants completed a Google Form (Google LLC, Mountain View, CA, USA) that included giving informed consent to participate, followed by sociodemographic questions and the corresponding measurement scales.




2.5. Ethical Considerations


The study protocol was evaluated and approved by the corresponding institutional ethical and scientific review boards (assigned protocol number: 023/2023). The study was conducted in accordance with national ethical guidelines established in the General Health Law on Health Research. All participants were informed about the voluntary nature of their participation and the confidentiality of their responses through an informed consent form included in the Google Form prior to instrument administration.




2.6. Data Analysis


Data were analyzed using SPSS (version 25) and JASP (version 0.95.2.0). Descriptive analyses were performed by summarizing continuous variables using mean values and standard deviations (SDs), whereas categorical variables were summarized using frequencies and proportions. Two random subsamples were generated from the original dataset to conduct the exploratory (EFA) and confirmatory (CFA) factor analyses, respectively.



Sampling adequacy for the EFA was assessed using KMO values greater than 0.80 and a significant Bartlett’s test (p < 0.05). A three-factor extraction was performed using principal axis factoring (PAF) with oblimin rotation to account for the expected correlations between dimensions. The selection of a three-factor structure was theoretically driven to ensure consistency with the original instrument, supported by a preliminary parallel analysis.



To perform the CFA, a robust maximum likelihood estimation approach was applied, using both saturated and independent models for comparison. The following goodness-of-fit indices were examined: χ2, IFI, TLI, CFI, and RMSEA. To evaluate convergent validity, Pearson correlation analyses were conducted with the Social Innovation Tendency Scale [35] along with the computation of the Average Variance Extracted (AVE). Multigroup analysis was conducted to evaluate measurement invariance [36].





3. Results


For the EFA, the sample was randomly divided, and one subsample (n = 566) was used for this analysis. A KMO coefficient of 0.899 and a significant Bartlett’s test result (p < 0.001) were obtained, both of which provide strong evidence that the dataset is appropriate for factor analysis. The parallel analysis initially suggested an eight-factor structure. However, to maintain theoretical consistency with the original instrument and to ensure a more parsimonious and interpretable model for the health sciences context, a three-factor solution was retained. This decision aligns with the foundational dimensions of SE: innovative, execution, and social traits. Table 1 presents the factor loading matrix, which only includes items with loadings < 0.40, in accordance with psychometric standards commonly applied in the social sciences.



The resulting factor structure showed differences compared to the original version of the questionnaire. A total of 13 items (1, 2, 6, 10, 11, 12, 13, 17, 22, 23, 28, 29, and 30) were removed from the adapted version of the instrument due to low factor loadings (<0.40). Despite the exclusions, the scale demonstrated conceptual coherence across the remaining 17 items, resulting in a three-factor solution: a first factor associated with innovative traits (encompassing capacity for change, improvisation, generation of novel solutions, opportunity identification, creativity, and idea generation); a second factor related to execution traits (including self-sufficiency, goal determination, and risk-taking); and a third factor corresponding to social traits (including peer support, prosocial behavior, and willingness to collaborate with NGOs). The cumulative variance explained by the three factors was 30.6%. This result is consistent with findings typically observed in multidimensional constructs involving social and behavioral traits [37,38].



A CFA was performed on the second subsample using the robust maximum likelihood estimation method. The model fit was determined based on the following indices: χ2 reached 580.468 (p <0.001), while IFI, TLI, and CFI obtained values of 0.832, 0.802, and 0.831, respectively. The RMSEA was calculated to be 0.084. Furthermore, all factor loadings were statistically significant (p < 0.001) (Figure 1).



To further support the validity of the Questionnaire to Measure Social Entrepreneurship, convergent validity was examined through correlation analysis with the Social Innovation Tendency Scale [35]. Mean scores were calculated for each of the three dimensions—innovative (7 items), execution (6 items), and social traits (4 items)—and subsequently correlated with the overall score of the Social Innovation Tendency Scale. Moderate, positive correlations were obtained for all three dimensions (Table 2), indicating that the constructs are conceptually related yet non-redundant, as theoretically expected.



Convergent validity was also assessed using AVE and internal consistency indices. The analysis showed an AVE of 0.389 for the innovative factor (α = 0.808, ω = 0.806). The execution factor produced an AVE of 0.381 (α = 0.768, ω = 0.756), whereas the social factor generated an AVE of 0.256 (α = 0.574, ω = 0.580). Although the social dimension showed lower values, it was retained to preserve the theoretical integrity of the three-dimensional model [37].



Finally, measurement invariance was assessed by sex and academic semester to ensure the instrument’s stability across groups. The unconstrained models for both variables showed moderate fit indices, supporting configural invariance. When equality constraints were progressively applied to factor loadings (metric), intercepts (scalar), and residuals (residual), the changes in fit indices remained within recommended thresholds. Specifically, the observed changes did not exceed ΔCFI = 0.007, ΔRMSEA = 0.002, or ΔSRMR = 0.006. These findings indicate that the model is invariant across participants’ sex and semester of enrollment, allowing for meaningful comparisons between these groups (Table 3).




4. Discussion


The primary objective of this research was to examine the validity of the Questionnaire to Measure Social Entrepreneurship among undergraduates in Mexican health science programs. By applying a multidimensional theoretical framework of SE traits using PAF, this study supports the viability of the three-dimensional structure originally proposed by Capella Peris et al. [34]. Although initial empirical indices suggested a more complex structure, the decision to retain three factors was prioritized to maintain theoretical consistency and parsimony, resulting in a refined 17-item model specifically tailored to the health sciences context. Within this validated structure, a reorganization of item loadings was observed: social traits became more clearly differentiated into a distinct factor, and items related to creativity and idea generation—originally categorized as personal and social traits—loaded onto the innovative traits dimension. This finding underscores the importance of contextual adaptation when applying SE assessment tools [24]. By addressing the socially and contextually constructed nature of entrepreneurial perceptions, these results suggest that, within this specific population, entrepreneurial initiative is perceived as a proactive and transformative process rather than solely a relational competence.



With regard to the dimensions identified in this questionnaire, the innovative traits factor—encompassing the ability to manage unforeseen situations, generate and exploit opportunities, and develop novel solutions—aligns with theoretical models that emphasize opportunity recognition and exploitation as core components of entrepreneurship [13,25,39,40]. This dimension is closely related to entrepreneurial cognition frameworks, reinforcing the notion that innovation-oriented thinking typically precedes execution behaviors in complex problem-solving processes. Likewise, the inclusion of creativity within the innovative dimension is consistent with other assessment instruments [24,41], which conceptualize these attributes as central drivers of entrepreneurial initiative rather than exclusively social competencies.



The execution dimension was characterized by traits related to risk-taking, determination, and confidence in achieving goals. The results are consistent with the model proposed by Saxena [42], as well as with instruments assessing SE coefficients [22], entrepreneurial orientation [43], and orientation toward SE [44]. These findings support the relevance of execution-oriented traits as a distinct yet complementary component of SE. Finally, social traits—comprising items related to interpersonal support, prosocial role models, willingness to collaborate with NGOs, and the use of dialogue for conflict resolution—emerged as a clearly differentiated dimension in the refined 17-item model. Although this factor demonstrated lower internal consistency and AVE values compared to the other dimensions, its retention is theoretically justified as it captures the foundational mission of SE directed toward generating positive community impact [5]. This dimension is consistent with the social proactivity component of the IEO instrument [43], which assesses engagement in collective action and community improvement, as well as with the social passion dimension proposed by Satar et al. [28], which prioritizes social interaction and collective benefit over individual gain.



4.1. Theoretical Contributions


The primary theoretical contribution of this study lies in the empirical validation of SE as a multidimensional and contextually situated construct. By addressing the socially constructed nature of entrepreneurial perceptions, the application of a systematic extraction method enabled the identification of a refined 17-item structure. This contribution addresses the methodological debate on the “boundary conditions” of SE constructs [45,46], demonstrating how professional socialization in the health sciences acts as a structural filter that influences the statistical behavior and internal structure of the measurement model. Within this framework, the decision to retain the social traits dimension, despite its lower AVE and internal consistency values, was a deliberate choice [37]. In the context of health sciences, omitting the social component to achieve better statistical fit would result in a conceptually incomplete model [7,8]. By prioritizing this multidimensional nature, the model provides a more authentic representation of the entrepreneurial profile in this sector, where social mission acts as the primary driver of innovation [43,47].



From a theoretical perspective, these results provide a nuanced understanding of SE by framing it as a dynamic process that integrates cognitive orientation, action capacity, and social purpose [6]. Specifically, the findings suggest that, within the health sciences context, innovation-oriented thinking and creativity act as cognitive catalysts that transform social awareness into proactive pathways [48]. Furthermore, the results reinforce the theoretical necessity of individual agency—expressed through self-sufficiency and determination—as the essential mechanism that drives the transition from social intent to measurable community impact [49,50]. Finally, the persistence of social traits as a distinct factor confirms that social purpose is not merely an external objective but an internal psychological driver rooted in altruistic motivation and collective identity. The identification of these traits reinforces the idea that entrepreneurial orientation in health sciences is not a fragmented set of skills, but a cohesive psychological structure aligned with social value creation. Additionally, the moderate and positive correlations observed with social innovation tendency provide empirical support for the close conceptual relationship between these constructs [35,51].




4.2. Practical and Policy-Related Contributions


The relevance of these traits is particularly pronounced among students in the health sciences, where entrepreneurship extends beyond business ventures to address the social determinants of health. Regarding practical implications, the resulting metric provides academic institutions with a useful initial screening tool to identify entrepreneurial characteristics among students. This, in turn, enables the design of targeted educational strategies and training programs that emphasize critical competencies, such as entrepreneurial initiative in clinical and community settings and social risk management. By equipping future health professionals with these traits, HEIs can foster “change agents” capable of designing sustainable interventions that transcend traditional clinical care and address systemic health disparities, such as food insecurity or limited healthcare access [32,47], thereby aligning medical education with urgent social determinants of health priorities [33,52].



At the policy level, this study supports a strategic shift from reactive healthcare models towards more holistic, social-impact-driven public health approaches, as emphasized in international frameworks [17,53]. The scale facilitates institutional comparisons and the development of evidence-based academic policies that promote SE. This is particularly critical in developing countries such as Mexico, where universities are increasingly expected to serve as catalysts for regional development and social transformation [13], bridging institutional gaps and harnessing the entrepreneurial potential of the student population [9]. By providing a standardized metric, the tool enables institutions to align their educational goals with the sustainable development needs of the region, ensuring that human capital is prepared to drive the social and economic transitions required for community well-being.




4.3. Study Limitations


A notable limitation affecting construct validity is that the AVE values were below the traditional 0.50 threshold across all factors. However, for the innovative and execution traits, the construct validity remains acceptable. As argued by Lam, an AVE close to 0.40 is acceptable when internal consistency is above 0.60 [54]. Conversely, the AVE was particularly low for the social traits dimension (AVE = 0.256). In the context of health sciences, social traits are heavily influenced by the ethical mandates and prosocial baseline inherent to the profession [15,32]. This homogeneity often creates ceiling effects and increases susceptibility to social desirability bias in self-report measures [55,56], thereby depressing common variance and complicating the operationalization of the construct. Despite this limitation in construct validity, the factor was retained due to its strong theoretical relevance and the preliminary viability of the model. Future research may explore whether refining item wording or incorporating culturally specific prosocial indicators improves AVE values and composite reliability. Furthermore, the observed fit indices indicate a marginal model fit relative to traditional thresholds [37,57]. This suggests that while the 17-item structure is a viable baseline for this specific population, it should be treated as a preliminary model that requires further structural refinement in future cross-cultural research.



Several limitations should be acknowledged. Participants were recruited via non-probabilistic convenience sampling, limiting the sample exclusively to undergraduates enrolled in health science programs at one specific university. As an inherent limitation of survey-based research, the use of self-report measures may introduce social desirability bias, particularly regarding prosocial traits, where participants may align their responses with perceived professional expectations. Thus, the findings might reflect an inherent academic focus dedicated to societal betterment and enhancing human well-being, thereby constraining the external validity and applicability to areas such as business or engineering. Furthermore, the cross-sectional nature of the data provides a static snapshot, which does not allow for the examination of how these traits evolve over time. Nevertheless, the large sample size and diversity of health sciences academic programs included support the internal stability of the factor structure for an initial validation study.




4.4. Future Directions


Future research should extend this validation to students from other academic disciplines and institutions across different regions of Mexico to confirm the stability of the factor structure. Additionally, the cumulative explained variance and AVE values suggest the need for further refinement of the measurement model, particularly within the social traits dimension. From a psychometric standpoint, subsequent studies should examine predictive and criterion validity, including associations with entrepreneurial behaviors and participation in social ventures. Longitudinal designs would also be valuable for determining whether these traits evolve throughout professional training or translate into observable social innovation outcomes after graduation. Similarly, replication using alternative estimation methods (e.g., WLSMV) and multi-institutional or cross-cultural samples could strengthen external validity and further support measurement invariance beyond sex and academic seniority.





5. Conclusions


The factor structure of the SE questionnaire provides a preliminary distinction among innovative, execution, and social dimensions within a refined 17-item model. Although the three-factor structure remains consistent with the original theoretical framework, the migration of creativity and idea generation into the innovative dimension—along with the reduction to a more parsimonious set of items—highlights the socially and contextually constructed nature of entrepreneurial perceptions in the Mexican context. These findings underscore that entrepreneurial traits are not universal constants but are shaped by cultural and professional environments, particularly within the health sciences, where practice is guided by ethical mandates and the social determinants of health.



This study provides HEIs with a useful initial screening tool to identify entrepreneurial potential and to design targeted programs that foster “change agents” committed to sustainable development. Although further research is needed to test the scale’s stability across other disciplines, this validated 17-item instrument represents a valuable first step toward informing evidence-based educational policy in Latin America.
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	AVE
	Average variance extracted



	CFA
	Confirmatory factor analysis



	CFI
	Comparative fit index



	CUCS
	Centro Universitario de Ciencias de la Salud



	EFA
	Exploratory factor analysis



	FA
	Factor analysis



	HEI
	Higher education institution



	IFI
	Incremental fit index



	KMO
	Kaiser-Meyer-Olkin



	NGO
	Non-governmental organization



	PAF
	Principal axis factoring



	RMSEA
	Root mean square error of approximation



	SD
	Standard deviation



	SDGs
	Sustainable Development Goals



	SE
	Social entrepreneurship



	SPSS
	Statistical package for the social sciences



	TLI
	Tucker–Lewis index



	α
	Cronbach’s alpha



	ω
	McDonald’s omega
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Figure 1. Confirmatory factor analysis of the Questionnaire to Measure Social Entrepreneurship responses. 
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Table 1. Results of the EFA for the Questionnaire to Measure Social Entrepreneurship *.
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	Item
	1
	2
	3





	27. I am good at handling unexpected situations
	0.636
	
	



	26. When plans are changed, I improvise without difficulty
	0.633
	
	



	25. I enjoy finding good solutions to problems that no one has solved yet
	0.606
	
	



	20. I see new uses for common objects
	0.499
	
	



	19. I get to do things imaginatively and differently than other people do
	0.496
	
	



	21. I can create opportunities and take advantage of them
	0.428
	
	



	24. I am able to make suggestions to improve the projects in which I participate
	0.423
	
	



	9. I consider myself self-sufficient, so I can achieve what I set out to do
	
	0.670
	



	3. I am a determined person and willing to achieve my goals
	
	0.646
	



	4. I think it is necessary to take risks in order to progress
	
	0.622
	



	8. I believe in my possibilities
	
	0.616
	



	5. I believe that people who take risks are more likely to succeed than those who do not
	
	0.495
	



	7. I see myself capable of dealing with most situations
	
	0.486
	



	15. I like to help my class/work friends
	
	
	0.632



	16. People who help others are an example to follow
	
	
	0.602



	14. I would love to collaborate for free in an NGO
	
	
	0.490



	18. Coexistence problems can be solved through dialogue
	
	
	0.445



	Explained Variance
	12.1
	11.3
	7.2



	Coefficient α
	0.789
	0.776
	0.623



	Coefficient ω
	0.788
	0.775
	0.628







* Items with factor loadings below 0.40 were eliminated. EFA, exploratory factor analysis.













 





Table 2. Correlation analysis between the Social Innovation Tendency Scale and the factors of the Questionnaire to Measure Social Entrepreneurship.
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	Dimension
	Mean
	SD
	Correlation





	Innovative traits
	3.85
	0.57
	0.419 **



	Execution traits
	4.23
	0.50
	0.352 **



	Social traits
	4.19
	0.49
	0.431 **







** p <0.001.













 





Table 3. Analysis of invariance across sex and academic semester.
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Invariance

	
RMSEA

	
SRMR

	
CFI

	
ΔRMSEA

	
ΔSRMR

	
ΔCFI






	
Sex

	
Configural a

	
0.088

	
0.071

	
0.821

	
-

	
-

	
-




	
Metric b

	
0.086

	
0.077

	
0.816

	
0.002

	
−0.006

	
0.005




	
Scalar c

	
0.086

	
0.074

	
0.809

	
0.000

	
0.003

	
0.007




	
Residual d

	
0.084

	
0.075

	
0.805

	
0.002

	
−0.001

	
0.004




	
Semester

	
Configural e

	
0.085

	
0.065

	
0.829

	
-

	
-

	
-




	
Metric b

	
0.083

	
0.071

	
0.826

	
0.002

	
−0.006

	
0.003




	
Scalar c

	
0.081

	
0.071

	
0.826

	
0.002

	
0.000

	
0.000




	
Residual d

	
0.079

	
0.073

	
0.824

	
0.002

	
−0.002

	
0.002








a Unconstrained baseline model across males and females. b Equality constraints applied to factor loadings. c Equality constraints applied to item intercepts. d Equality constraints applied to residuals. e Unconstrained baseline model across first and final academic semesters.
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