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Abstract

:

The aims of this study were: (i) to provide evidence of reliability and validity regarding the dimensionality of the Spanish version of two correlated subscales measuring Academic Self-Concept (ASC); (ii) to analyze factorial invariance according to sex and the educational level; (iii) to analyze a higher-order model from the two ASC subscales; and (iv) to study the predictive relationship of the ASC to academic engagement. An observational, descriptive, and cross-sectional study was designed in which 681 undergraduate university students (Mage = 24.55; SDage = 5.35) (58% girls) and students of the Master’s in Teacher Education participated. The scale’s psychometric properties were analyzed using different exploratory and confirmatory analyses demonstrating that this instrument with two correlated factors (academic confidence and academic effort) is valid, reliable, and invariant in terms of gender and academic level. Higher-order factors from the two correlated factors showed an excellent goodness-of-fit. A regression model with latent variables was conducted showing a higher and positive prediction of academic self-concept for the two factors of academic engagement (willingness to study and satisfaction with studies). The ASC has shown itself to be a valid and reliable instrument for use with Spanish university students and may be of special interest, both to teachers and to the students themselves, as it allows us to reflect on the importance of developing confidence and effort during the students’ academic lives.
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1. Introduction


University education is considered a key tool for forming and developing intellectual capital which, in turn, is the most important factor of production in the modern economy [1,2]. This formative stage can be considered the last step in which young students are preparing to face an uncertain future where they will be expected to act as agents of change and innovation, or creators of the future, and thus adapt to the work environment [3,4]. However, during university training, some students may not have the necessary strategies and skills to meet the demands of academic life and thus develop negative attitudes as well as experience a decrease in self-confidence, which can lead to poor academic performance and even dropping out of studies [2,5,6].



For this reason, university training must go beyond imparting content, the evaluation of knowledge and the specialized skills acquired by the students; the confidence and adaptive motivation necessary for lifelong learning must also be developed in students [7]. Accordingly, the improvement in psychological variables, such as academic self-concept (ASC), while supporting student performance, is an essential and intertwined component of formal education, being an important predictor of future achievements [8]. The ASC is a theoretical construct that is defined as the perceptions that a person has regarding their own capacities in activities related to school [9]. This construct is the mental representation of the academic skills that a student makes for him/herself [10], which involve aspects of both self-description and self-evaluation [11], hence the importance of developing self-confidence and academic effort in students, as these are essential characteristics of ASC [12].



Various studies have found that ASC forms gradually in the first years of school [13], tending to decrease among students in early adolescence [14], and reaching its lowest point in mid-adolescence [15]. However, there is some controversy, since other authors state that ASC is formed at primary school age and reaches its maximum value in secondary school [16], and that it also tends to rise according to the increase in the students’ academic performance [10,17], which may be the cause and effect of that performance [18]. Furthermore, several studies have demonstrated that ASC may also be influenced by variables of context, well-being, and the gender of the student [13,14,19].



Most English versions of the measuring instruments studying the validity and reliability of ASC have done so by analyzing it as a subscale of general self-concept; that is to say, they measured the general self-concept, which is made up of various dimensions, one of which was academic self-concept [20,21,22]. In Spain, we find two instruments that measure this general self-concept. On the one hand, the most well-known and commonly used instrument has been the Autoconcepto Forma 5 (Self-concept Form 5), which includes the dimension of academic self-concept as one of the five dimensions that make it up, although it has only been validated in children and adults who do not attend school [23]. On the other, the 12-scale Dimensional Self-Concept questionnaire [24], which measures academic self-concept in two dimensions—verbal academic self-concept and mathematical academic self-concept—and does not focus on the academic self-confidence and effort so highlighted by the scientific literature [12,25]. There are few scales that only assess ASC, most of them being designed and validated on secondary school students. For example, we found the Academic Self-Concept Scale (ASCS), validated by Liu et al. [12] with Singaporean secondary school adolescents. This scale consists of two dimensions (academic confidence and academic effort) as well as a higher-order model to measure ASC. The instrument was later adapted and validated with Malaysian university students [25], responding to the need to validate a scale that measures ASC in university students.



The scientific literature has analyzed the relationship and prediction of academic self-concept with other academic and psychological variables. A negative relationship between academic self-concept and demotivation and a positive relationship with intrinsic and extrinsic motivation can be found, both in secondary school students [26] and in university students [27]. Furthermore, it positively predicts academic interest and negatively predicts academic anxiety [28]. The scientific literature is more abundant on the positive relationship between academic performance and future achievements [8,13,18]. The importance of affective aspects in modern education comes with pointing out individual’s self-concept. Authors as Li and Wang [14] closely relate academic self-concept to students’ perceived academic competence and their commitment, participation, and interest in school work. Recent studies, such as those by Bakadorova Lazarides, and Raufelder [29] or Tas [30] have linked the ASC with academic engagement. Engagement is defined as a positive mental state oriented to a particular task, a motivating and satisfying mental state [31]. More specifically, academic engagement is understood as the active involvement of students in learning activities and the tasks to be carried out [32]. Academic engagement can be studied from two dimensions, the predisposition that a student has towards studying and the satisfaction with their studies [33]. The present study arises from the strong relationship between engagement and ASC, the scarcity of studies that reinforce this relationship, and the need to adapt and validate an instrument that specifically measures ASC in Spanish university students.



For all of the above, the following objectives are proposed: (i) to provide evidence on the reliability and validity of the dimensionality of the Spanish version of two correlated subscales to measure ASC; (ii) to analyze the factorial invariance of the scale based on sex and the educational level; (iii) to analyze a higher-order model based on the two subscales of academic confidence and academic effort; and (iv) to study the predictive relationship of ASC with the academic engagement subscales.



The following hypotheses are established: first, it is hypothesized that the ASCS will obtain adequate validity and reliability values in a sample of Spanish university students (H1). Second, it is hypothesized that the factorial invariance will obtain adequate values based on sex and educational level (H2). Third, it is hypothesized that the higher-order model based on two subscales will obtain adequate validity and reliability values (H3), and lastly, that the ASC will positively predict the academic engagement subscales (H4).




2. Materials and Methods


2.1. Design


The design of this research was observational, descriptive, cross-sectional, and non-randomized. Spanish university students from different Spanish universities took part in the study. Data collection was carried out at the end of the second semester of the 2020/2021 academic year. The inclusion criteria to participate in this research were: (i) to be a student of the Master’s degree in Secondary Education Teaching or an in-person degree student of a university course related to the training of future teachers. The exclusion criteria were: (i) not having consented to the use of data in the research and/or (ii) not having filled out the data collection form completely.




2.2. Instruments


The Academic Self-Concept Scale (ASCS). The Matovu [25] scale of two correlated factors to measure ASC in university students was adapted to the Spanish university context: academic confidence (four items) and academic effort (six items). This scale is based on the original by Liu et al. [12], initially validated with secondary school students and based on the Academic Self-esteem subscale of Battle [34], the School Subjects Self-concept Scale of Marsh, Smith, and Barnes [35], and the General and Academic Status scale of Piers and Harris [36]. Additionally, academic confidence and academic effort served as endogenous variables to the general ASC. The version of Matovu [25] contains a total of 10 items and a Likert-type scale is used for the answers, ranging from 1 (strongly disagree) to 7 (strongly agree).



The Utrecht Work Engagement Scale (UWES-S). The Spanish version of the individual academic engagement scale adapted to the university context by Cachón-Zagalaz et al. [33] from the original by Schaufeli et al. [31]. This instrument is made up of two subscales that measure satisfaction with studies (seven items) and willingness to study (eight items). For the answers, a Likert-type scale is used ranging from 1 (completely disagree) to 5 (completely agree). The reliability and convergent validity values were acceptable: willingness to study, McDonald’s ω = 0.81, Cronbach’s alpha (α) = 0.81, AVE (Average Variance Extracted) = 0.52; satisfaction with studies, ω = 0.86, α = 0.86, and AVE = 0.51.




2.3. Procedure


The items of the ASCS by Matovu [25] were translated into Spanish using back-translation [37]. Two translators translated the 10 items into Spanish, and then two different translators translated the items back into their original language (back-translation). To assess the goodness of fit of the translation, the degree of agreement with the original version was taken into account. Following Lynn [38], four experts in university education analysed the final version to guarantee the adequate design of the items for measuring the construct they were intended to measure and for maintaining the original meaning. The experts evaluated the relevance and understanding of each item on a scale from 1 (Strongly disagree) to 4 (Strongly agree). If the mean scores of the items were <2.5, the items were reviewed. If an item was not classified by at least three of the four experts as within the theoretical dimensions of the scale, it was reviewed again. The global agreement of the four experts on relevance and comprehension was measured using the Intraclass Correlation Coefficient (ICC); the values obtained were ICC = 0.85 for relevance and ICC = 0.87 for comprehension. The Spanish version was administered to 45 university students between the ages of 18 and 27, each of whom expressed their full understanding of the items. Thus, the final Spanish version of the ASCS was obtained.



Subsequently, the heads and professors of the Faculties of Education Sciences and the Master’s in Teaching from different universities were contacted to request their collaboration and to inform them regarding the object of the research. Students were informed by email to participate in the study. The students were contacted by researchers who did not teach them. The final instrument was administered by means of an online form in which the importance of the research was briefly explained, as were the anonymity of the answers, the way to fill in the scale, the assertion that no qualification would be affected in any way, and that participation in the study could be abandoned at any time. All subjects gave their informed consent for inclusion before they participated in the study. The research was carried out in accordance with the Declaration of Helsinki and the protocol was approved by the Bioethics Committee of the University of Almería [Ref.: UALBIO2021/009].




2.4. Risk of Bias


Regarding the control of bias, it should be noted that there was no sample randomization because this was a convenience sample. There was blinding between the participants and the researchers in charge of the data treatment and analysis. Regarding selection bias, participation in the study was voluntary and communication with students was by email.




2.5. Sample Size


Regarding the sample size, the requirement stipulated by Carretero-Dios and Pérez [39] were met; namely, that there were 10 participants for each item to carry out a Confirmatory Factor Analysis (CFA). In addition, the Free Statistics Calculator v.4.0 [40] software was used, which calculated that a minimum of 549 subjects would be sufficient to detect effect sizes (f2) = 0.15 with a statistical power of 0.95 and a significance level of α = 0.05 in a structural equation model (SEM) with two latent variables and 10 observed variables. A total of 681 students participated in the study.




2.6. Statistical Analysis


The descriptive statistics were calculated for each item and the instrument’s factorial structure was evaluated using ESEM (Exploratory Structural Equation Modeling) and CFA (Confirmatory Factor Analysis). After analysing the items and verifying the factorial structure, a final model was obtained, and a CFA was performed to verify the factorial structure of the ESEM. The factors were correlated and, since the data were collected from different classes or groups of students, the cluster option, and the COMPLEX function of Mplus, were utilised to avoid non-dependence of the observations. The ESEM model was estimated taking into account the recommendations of Marsh, Morin, Parker, and Kaur [41]; all the rotated loads were freely estimated and the Geomin oblique rotation was chosen with an epsilon value of 0.5 to facilitate the subsequent comparison of the factorial structure obtained [42]. In the absence of a secondary factor load > 0.32, primary factor loadings > 0.50 were considered adequate [43] to maintain an item in a factor. The standardized factor loadings (λ) were reported.



The models (ESEM and CFA) were tested using the MLR estimation method (maximum likelihood robust) for continuous variables [44] while the models’ evaluation was based on the following goodness-of-fit indices: χ2/gl ratio values, CFI (Comparative Fit Index), TLI (Tucker–Lewis Index), RMSEA (Root Mean Square Error of Approximation) with its 90% Confidence Interval (CI), and the SRMR (Standardized Root Mean Square Residual). For the χ2/gl ratio, values < 2.0 or <5.0 are considered excellent [45] or acceptable [46], respectively; values < 0.95 or between 0.90 and 0.95 (CFI and TLI), below 0.06 or 0.10 (RMSEA), respectively, indicate an excellent or marginally acceptable fit [47], and SRMR values < 0.08 [46].



The reliability of the scale was evaluated with different parameters: composite reliability using the ω of McDonald [48], AVE (Average Variance Extracted) to measure convergent validity, and Cronbach’s alpha (α). Reliability values > 0.70 are considered acceptable. In addition, a temporal stability analysis was performed using the intraclass correlation coefficient (ICC) and its 95% CI, considering values ≥ 0.70 to be adequate [49].



The ASCS invariance was tested across sex and across educational level employing the MLR estimation. Four progressively more restrictive models were run for each of the two factors: (1) configural invariance; (2) weak invariance (i.e., invariance of the factor loadings/cross-loadings); (3) strong invariance (i.e., invariance of the factor loadings/cross-loadings, and intercepts); and (4) strict invariance (i.e., invariance of the factor loadings/cross-loadings, intercepts, and uniquenesses). In regard to the measurement invariance, the nested models were compared taking into account changes (Δ) in the goodness-of-fit indices (i.e., increases in RMSEA of at least 0.015 or decreases in the CFI and TLI of at least 0.010 indicating a lack of invariance) [50].



Given that the original two-factor dimensionalization proposed by Matovu [25] presented a high correlation between the latent variables of the CFA, a reflective higher-order factor [51] was also calculated, as proposed by Liu et al. [12]. Finally, to check the nomological validity of the scale, a regression model with latent variables was performed to check the predictive relationship of ASC to the dimensions of academic engagement. In this case, the effect size (f2) was calculated from R2 [40].





3. Results


3.1. Participants


In total, 681 university students aged between 18 and 57 participated (M = 24.55; DT = 5.35); 58% were women and 42% men. Regarding the educational level, 61.38% were undergraduate students and 38.2% were Master’s students. Two students did not consent to participate in the data collection and were not included in the study. The data were collected in May 2021. There were no missing values in the sample data included.




3.2. Descriptive and Exploratory Analysis of the Factorial Structure


In Table 1, the descriptive statistics of the items and the ESEM results can be checked. ESEM-1 was performed with all the items—items 1, 2, 4, 5, 6, and 7 showed primary factor loadings > 0.50 and secondary factor loadings > 0.32. Even item 9 showed a secondary factor loading > 0.32, indicating that it could be identified in the two factors. Items 3, 8, 9, and 10 were excluded from the following analyses. When performing ESEM-2 without these four items, all the remaining items showed primary factor loadings > 0.50 and no secondary factor loading exceeded the value 0.16. In the original theoretical model evaluated in ESEM-1, factor 1 (F1) consisted of four items and factor 2 (F2) consisted of six items, whereas in ESEM-2, both F1 and F2 are formed by three items. Of the two models evaluated, ESEM-2 presented excellent goodness-of-fit indices: ESEM-1: χ2/gl = 6.56, p = 0.000; CFI = 0.890; TLI = 0.810; RMSEA = 0.090 (90%CI = 0.078; 0.104); SRMR = 0.044; ESEM-2: χ2/gl = 3.08, p = 0.345; CFI = 0.989; TLI = 0.959; RMSEA = 0.055 (90%CI = 0.022; 0.092); SRMR = 0.016.




3.3. Factorial Structure and Reliability


Using the ESEM-2 model, a CFA was performed with the six items and two correlated factors that presented excellent goodness-of-fit indices: χ2/gl = 2.45, p = 0.007; CFI = 0.975; TLI = 0.952; RMSEA = 0.059 (90%CI = 0.036; 0.084); SRMR = 0.027. The standardized CFA factor loadings can be verified in Table 2. The reliability values were as follows: Academic confidence (F1), ω = 0.76, α = 0.71 and AVE = 0.52; Academic effort (F2), ω = 0.78, α = 0.77 and AVE = 0.54. The temporal stability analysis was evaluated using ICC for the two factors, with values > 0.83 obtained, for which the instrument was administered to an independent sample on two occasions with an interval of four weeks between the two data collections. Thus, H1 is met.




3.4. Measurement Invariance


The invariance of the ASCS was evaluated according to sex (i.e., male = 286, female = 395) and educational level (i.e., undergraduates = 418, Master’s = 263) based on the CFA model, the results of which are shown in Table 3 and Table 4. Starting with a configural invariance model (M0), invariance constraints were progressively added to the loading factors (i.e., weak invariance, M1), intercepts (i.e., strong invariance, M2), and residual variances (i.e., strict invariance). The values of these restrictive models were acceptable, except for strict invariance, since in the CFI and TLI, the results were outside the cut-off values. The weak and strong configural invariance models did not exceed the recommendations for RMSEA (Δ > 0.015), CFI (Δ > 0.01), and TLI (Δ > 0.01) but, as can be seen in Table 3 and Table 4, the strict invariance showed a decrease that slightly exceeded the limits of the recommended values, both according to the sex variable (ΔCFI = 0.019; ΔTLI = 0.013), and according to the educational level (ΔCFI = 0.018; ΔTLI = 0.024). H2 is met.



Although the correlation values between the two factors ensure discriminant validity [52], due to the high correlation between the two, it was decided to also calculate a higher-order model of the reflective type [51], as Liu et al. [12] did for the original scale. The goodness-of-fit indices of this higher-order model were excellent (χ2/gl = 1.72, p = 0.111; CFI = 0.996; TLI = 0.990; RMSEA = 0.033 (90%CI = 0.000; 0.065); SRMR = 0.034). The high correlation between the two latent variables indicates that the same subject may have high academic self-confidence and high academic effort. H3 is met, insomuch as the higher-order model demonstrates that a single higher-order latent variable can also be used: academic self-concept (ASC) (Figure 1).




3.5. Nomological Validity


To provide evidence of nomological validity, we conducted a regression model with latent variables from the higher-order model (Figure 2). In this model, the ASC prediction is tested on the two factors of academic engagement (χ2/gl = 4.42, p < 0.0001; CFI = 0.910; TLI = 0.900; RMSEA = 0.071 (90%CI = 0.066; 0.076, SRMR = 0.057). The direct predictive relationships of ASC to the willingness to study is high and significant (β = 0.84; p < 0.0001; effect size f2 = 2.33), with 70% of the explained variance. Likewise, the ASC prediction of satisfaction with studies (β = 0.79; p < 0.0001; effect size f2 = 1.56) is also high and significant, with 63% of the explained variance. Therefore, H4 is met.





4. Discussion


The objectives of this study were: (i) to provide reliability and validity evidence on the dimensionality of the Spanish version of two correlated subscales to measure ASC; (ii) to analyze the factorial invariance of the scale according to sex and educational level; (iii) to analyze a higher-order model of the academic confidence and academic effort subscales; and (iv) to study the predictive relationship of ASC to academic engagement. The four proposed hypotheses were met: the ASCS obtained adequate validity and reliability values in a sample of Spanish university students (H1); factorial invariance obtained adequate values based on sex and educational level (H2); the higher-order model from the two subscales obtained adequate validity and reliability values (H3); and the ASC positively predicted the academic engagement subscales (H4). The results from the present research have shown the scale’s reliability and validity for two correlated factors to measure ASC in the Spanish university context; this did not exist before. Goodness-of-fit evidence for the factorial structure has been provided by exploratory and confirmatory methods as well as by other reliability and validity indices, such as ω, α, and AVE, in addition to demonstrating the temporal stability of the instrument.



Regarding Cronbach’s alpha, similar results were found to those obtained by Liu et al. [12] and Liu and Wang [14] with samples of secondary school students. These authors did not report composite reliability data or AVE, indicators that were analyzed in the present study and which have proven adequate, following the line taken in the version by Matovu [25] with university students. However, it should be noted that none of the previous research studied the instrument’s temporal stability, an aspect that has been demonstrated in the present study, and which represents a relevant contribution to the scientific literature.



Regarding the results obtained from the CFA, the present study obtained an adequate model fit for the two correlated factors. From an exploratory study (ESEM) in which (following Costello and Osborne, 2005) primary factor loadings > 0.50 and an absence of secondary factor loadings > 0.32 were considered adequate to maintain an item in a factor. These results even improved on the fits obtained by Liu et al. [12] and Matovu [25], since the data obtained in their studies for the GFI and CFI were >0.90 but <0.95 (48). Nevertheless, it should be noted that, in the present study, four items from the scale were excluded from the Spanish university adaptation, compared to the 10 items in the original version (see Liu et al. [12], and the version by Matovu [25]). Accordingly, we can highlight that the ASCS is a valid and reliable instrument since it has been used in different countries and at different educational levels, and when adapted to the Spanish university context, good results were obtained for reliability, validity, temporal stability, and the goodness-of-fit indices of the two-factor model.



With regards to the factorial invariance, the present work found that the Spanish version of the instrument is invariant based on sex and educational level. Similar results were obtained [25] with university students, in which it was also found that the ASCS is invariant according to sex and educational level. However, Liu et al. [12] did not analyze factorial invariance in their study on secondary school students. Thus, this study contributes to the consistency of the ASCS’s psychometric properties, meaning it can be used in future research regardless of the sex and educational level of the students.



Furthermore, the present work presented a reflective higher-order factor [51] from the two subscales—academic confidence and academic effort—obtaining adequate goodness-of-fit values. This means that the same student can have high academic self-confidence and show high academic effort; furthermore, ASC can be used as a single latent variable. This is in line with the findings of Liu et al. [12] and Matovu [25].



The predictive model proposed in this work found that ASC predicted the dimensions of academic commitment (predisposition to study and satisfaction with studies) in a statistically significant way. These findings follow the same line as those of Engels, Aelterman, Van Petegem, and Schepens [53], since the development of the students’ self-concept, through self-confidence and effort, increases their satisfaction with the school and with their studies, making them feel more engaged when carrying out school activities. In addition, these authors consider it an important indicator of the quality of education. Our results coincide with those obtained by Bakadorova et al. [29], in which ASC, in addition to predicting school engagement, also predicted emotional school engagement. Likewise, Tas [30] found that when students feel they have the skills to carry out school tasks, academic engagement increases, although not significantly, highlighting the need for more research that relates both constructs. Therefore, the search for a high academic self-concept is not only a desirable objective, but also a way to facilitate later academic achievement and stimulate academic persistence and educational choice behaviors [10]. However, Supervía, Salavera, and Murillo [54] proposed a predictive model in reverse; that is, the engagement predicted ASC, without finding a direct significant relationship, although it did report achievement goals as having a mediating effect between the engagement and ASC. This could be due to the fact that if self-confidence and academic effort are not developed in the students, the willingness to study and satisfaction with studies will likewise not develop, as our results show.




5. Conclusions


In summary, the findings of this study have shown that ASC is a reliable and valid instrument when applied to Spanish university students and that it can be applied regardless of gender and educational level, thus demonstrating the instrument’s temporal stability. Moreover, they have shown that the ASCS can be used as a higher-order model, showing that this same scale can measure ASC in a unidimensional way and, in turn, the academic confidence and academic effort. This represents a significant contribution to the existing literature, since no higher education scale had previously been validated that measured ASC using the dimensions of academic confidence and academic effort. Finally, it should be noted that ASC predicts the dimensions of academic engagement, that is to say, the students’ predisposition to study and satisfaction with studies.



Nevertheless, certain limitations in the research should be highlighted. Amongst these were the sample selected, which was one of convenience rather than randomized; the greater participation of women than men; the educational levels selected, consisting only of undergraduate and Master’s students; and the type of studies that the participants were pursuing, which were not described. As future lines of research, it would be interesting to implement experimental designs that measure emotional intelligence, resilience, and academic performance, including longitudinal studies that analyze the type of work the graduates obtain and the economic level attained, in order to analyze whether higher ASC is related to better job prospects.



We consider that this research may be of special interest to the university sector, both to teachers and to the students themselves since it will allow both to reflect on the importance of developing academic confidence and academic effort. It is important to continue research of this kind given the repercussions it can have on the university environment and its direct impact on the students’ employment opportunities.
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Figure 1. Higher-order factor of the reflective type, with standardized weights and errors of measurement for academic self-concept. *** p < 0.001. 
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Figure 2. Regression model of academic self-concept for academic engagement. *** p < 0.0001. 
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Table 1. Descriptive statistics of the items and exploratory factor analysis of the Academic Self-Concept Scale.






Table 1. Descriptive statistics of the items and exploratory factor analysis of the Academic Self-Concept Scale.





	

	

	

	

	

	
ESEM-1

	
ESEM-2




	
Items

	
M

	
DT

	
Q1

	
Q2

	
F1 (λ)

	
F2 (λ)

	
F1 (λ)

	
F2 (λ)






	
(1) Puedo seguir el desarrollo de las clases con facilidad (I can follow the lectures easily).

	
5.22

	
1.43

	
−0.67

	
−0.19

	
0.67

	
0.13

	
0.78

	
0.15




	
(2) Puedo ayudar a mis compañeros de clase en su trabajo escolar (I am able to help my course mates with their schoolwork).

	
5.54

	
1.24

	
−0.72

	
0.16

	
0.73

	
0.00

	
0.82

	
−0.01




	
(3) A menudo hago mi trabajo de clase sin pesar (I often do my course work without thinking). *

	
3.98

	
1.68

	
−0.00

	
−0.85

	
0.21

	
−0.15

	

	




	
(4) Si trabajo duro, creo que puedo sacar mejores notas (If I work hard, I think I can get better grades).

	
5.88

	
1.36

	
−1.20

	
0.80

	
0.58

	
−0.08

	
0.57

	
0.01




	
(5) Presto atención al profesorado durante las clases (I pay attention to the lecturers during lectures).

	
5.07

	
1.49

	
−0.54

	
−0.23

	
0.17

	
0.65

	
0.16

	
0.66




	
(6) Estudio mucho para mis exámenes (I study hard for my tests).

	
5.12

	
1.48

	
−0.54

	
−0.34

	
0.05

	
0.57

	
−0.01

	
0.60




	
(7) Normalmente estoy interesado en el trabajo de clase (I am usually interested in my course work).

	
5.11

	
1.54

	
−0.64

	
−0.24

	
−0.01

	
0.87

	
0.00

	
0.86




	
(8) Haré todo lo posible para aprobar todas asignaturas este curso/semestre (I will do my best to pass all the courses this semester).

	
6.27

	
1.20

	
−1.74

	
2.42

	
0.42

	
0.03

	

	




	
(9) No me rindo fácilmente cuando me enfrento a una pregunta o tarea difícil en mi trabajo de clase (I do not give up easily when I am faced with a difficult question in my course work).

	
5.76

	
1.34

	
−0.96

	
0.19

	
0.33

	
0.41

	

	




	
(10) Puedo hacerlo mejor que mis amigos/as compañeros/as en la mayoría de las asignaturas (I am able to do better than my friends in most courses).

	
4.69

	
1.53

	
−0.40

	
−0.19

	
0.36

	
−0.08

	

	








Note. ESEM = Exploratory analysis of the factorial structure; M = Mean; DT = Standard deviation; Q1 = Asymmetry; Q2 = Kurtosis; F1 = Academic confidence; F2 = Academic effort; λ = Standardized factor loadings; Factor loadings >0.50 (primaries) are highlighted in bold; (*) Negatively worded items.
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Table 2. Confirmatory factor analysis; standardized factor loadings for each factor of the Academic Self-Concept Scale.
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Items

	
Confirmatory Factor Analysis




	
F1

	
F2






	
Item 1

	
0.74 ***

	




	
Item 2

	
0.85 ***

	




	
Item 4

	
0.55 ***

	




	
Item 5

	

	
0.78 ***




	
Item 6

	

	
0.59 ***




	
Item 7

	

	
0.81 ***




	
F1 with F2

	
0.67








Note. *** p < 0.001; F1 = Academic confidence; F2 = Academic effort.
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Table 3. Invariance test across gender for the Academic Self-Concept Scale.
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	Model
	χ2
	df
	RMSEA [90% IC]
	CFI
	TLI
	ΔRMSEA
	ΔCFI
	ΔTLI





	Measurement across gender
	
	
	
	
	
	
	
	



	1.Configural invariance
	60.428 *
	16
	0.092 [0.068–0.117]
	0.911
	0.914
	
	
	



	2.Weak invariance
	60.296 *
	20
	0.082 [0.060–0.105]
	0.911
	0.913
	−0.010
	0.000
	−0.001



	3.Strong invariance
	79.839 *
	23
	0.087 [0.066–0.108]
	0.986
	0.910
	0.005
	−0.005
	−0.003



	4.Strict invariance
	95.473 *
	29
	0.083 [0.065–0.102]
	0.967
	0.897
	−0.004
	−0.019
	−0.013







Note. χ2 = Chi square; df = degrees of freedom; RMSEA = root mean square error of approximation; 90% CI = 90% confidence interval of the RMSEA; CFI = comparative fit index; TLI = Tucker–Lewis index; * p < 0.01.
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Table 4. Invariance test across educational level for the Academic Self-Concept Scale.
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	Model
	χ2
	df
	RMSEA [90% IC]
	CFI
	TLI
	ΔRMSEA
	ΔCFI
	ΔTLI





	Measurement across educational level
	
	
	
	
	
	
	
	



	1.Configural invariance
	64.688 *
	16
	0.096 [0.072–0.121]
	0.908
	0.911
	
	
	



	2.Weak invariance
	74.119 *
	20
	0.091 [0.069–0.113]
	0.898
	0.905
	−0.005
	−0.010
	−0.006



	3.Strong invariance
	77.246 *
	23
	0.085 [0.064–0.106]
	0.898
	0.899
	−0.006
	0.000
	−0.006



	4.Strict invariance
	108.669 *
	29
	0.091 [0.073–0.110]
	0.880
	0.875
	0.006
	−0.018
	−0.024







Note. χ2 = Chi square; df = degrees of freedom; RMSEA = root mean square error of approximation; 90% CI = 90% confidence interval of the RMSEA; CFI = comparative fit index; TLI = Tucker–Lewis index; * p < 0.01.
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