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Abstract

:

Background: Self-evaluation is a multidimensional construct that has raised increasing interest within educational research at different educational stages. Different studies have pointed out the important role that Student Self-Assessment plays in improving student learning and ensuring the sustainability in instructional and evaluation processes. Method: The aim of this study with 630 university students is to analyze how engagement profiles and study strategies (measured by questionnaire) can predict the accuracy of students’ self-assessment of their achievements. For this purpose, the UWE-9 questionnaire was used to evaluate engagement, the Study Techniques Questionnaire scale to measure study strategies and a content-based test to evaluate performance, along with a self-assessment test in which the student had to estimate the level of achievement obtained in the content-based test, once the test had been completed. Results: The results show that both the academic engagement and the study strategies undertaken by students can be important factors that may influence different aspects of learning in the educational context. Students with higher performance and more engagement tend to show greater skills with student self-assessment (SSA) and students with better study habits tend to have better scores, greater confidence in the SSAs delivered and better skills for self-assessment. Conclusions: Findings suggests that providing opportunities for students to have a greater involvement in the construction of their learning and in its evaluation raises positive attitudes, which results in increased performance in order to achieve greater sustainability in the learning process assessment.
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1. Introduction


Self-assessment (SS) has been widely investigated in recent years. So far, it seems that there has been no consensus on its conceptualization and scope, as suggested by recent reviews [1,2,3], while leading to different approaches to its implementation [4]. In general terms, student self-assessment (SSA) can be defined as a person’s perception about the quality of their work and their academic skills [5]. Specifically, in the educational field, this multidimensional construct has been widely used as an evaluation mechanism for students, justified by the positive effects it has on their learning, etc., because of its potential to produce feedback during its construction [1]. Therefore, an important research body has focused on student self-evaluation, in relation to its conceptualization and typology [3], practical implications [6,7,8], its formative role [9], and possible factors that modulate it [2]. In general terms, the SSA is characterized by the development and application of a set of strategies, more or less directed, in order to assess not only a proportion of the work carried out, but also its action as a whole [3]. This assessment has to be contrasted with external assessment, in order to determine its validity and accuracy [10]. Regarding the contrast between self-assessment and that of an expert, the teaching staff tends to be considered as the expert agent with the highest level of competence, although there are also studies that involve the researchers of the studies themselves and in which peer group assessment is included. However, authors such as Andrade [1] argue for the term “consistency” to describe this contrast, as they consider that the teacher’s perception is not completely objective or precise and can become biased, based on classroom research. In this sense, she defines consistency as “the degree of alignment between students’ and expert raters’ evaluations” (p. 5). Coherence between student and teacher evaluations will facilitate sustainability in the instructional processes, as it will make it possible to establish a rationale to guide students towards a global, personal learning process that is connected to their own real needs [11], overcoming more traditional modalities of evaluation, which are unable to consider all the factors that are involved in learning. The variability of SSA in both its conceptual and practical scope means that SSA takes on multiple forms, ranging from the use of explicit criteria for self-assessment to the absence of such criteria; the intention behind SSA based on the interests or motivations of the students establishes a distinction, differing between verification of what has been learned, development of communication skills/verbalization of the learning process, and awareness and reflection on the progress of learning [12]; variations are also found in the instrument used to carry out such assessments, identifying versions in which checklists, criteria and their consequent grading with respect to qualification are used through examples, headings or scripts in question format [2]; other classifications focus on the role of the teacher in the self-assessment process [13], indicating that the teacher’s role will be the opposite to that of the student. In other words, the participation of teachers in the SSA process will be gradually reduced, as students become more involved and familiar with it, until they become autonomous.



The present study is based on this approach, taking into account the diversity found in the literature on self-assessment, and paying special attention to ensure that students achieve consistency in their self-assessments through processes of self-reflection aimed at achieving sustainable learning connected to their needs and to their environment. In this regard, the United Nations [14] have determined different educational proposals within the Sustainable Development Goals on which educational programs are needed in order to achieve sustainability after the COVID-19 pandemic. Among the 17 priority Sustainable Development Goals to be achieved in the next 10 years [14,15], we would like to highlight Quality Education (fourth place), as it is committed to the power of education to overcome inequalities. In relation to this study, learning forms of self-assessment involve increased student empowerment, which directly affects their ability to self-regulate their own learning, thereby increasing the quality and quantity of what they learn. At the same time, the implementation of these assessment modalities is advancing in relation to what is promoted by the United Nations, where the focus is placed more on people, in order to achieve changes in institutions. In this regard, empowering students, placing them as the main actors in their learning process, will contribute to improving educational institutions [15]. This investigation focuses on two factors closely related to metacognitive skills, SSA and self-regulation: engagement and study strategies. Specifically, the main objective of this paper is to analyze the relationship between engagement and study strategies with students’ academic outcomes and their ability to assess their own learning achievements (SSA).



Its use is justified by the importance of empowering students in their own learning process, contributing to a greater involvement in the construction of their own learning, where they are given the possibility of becoming aware of their findings and of their mistakes. This involvement is related to self-regulated learning, in terms of the deployment of processes of self-awareness and self-reflection. In this respect, SSA is related to Self-Regulated Learning (SRL) [7,16], where the first is used with the intention of evoking in students a consistent discourse about their learning progress, through self-reflection [3], from the feedback that emerges from their own act of learning and from the contrast between what they have learned and the path they have to follow [1] to acquire sustainable knowledge. The aim is not only to be able to attribute qualifications to the work done. Rather, its purpose is to seek an extended description, in metacognitive terms, of potentialities, errors and limitations in the work done, in order for the learner to be able to go back when necessary and to strengthen their learning appropriately [17]. On the contrary, in the literature there are also studies that advocate for an inverse position, considering that SSA is part of self-regulated learning [2], since it occurs during the whole learning process [18]. In any case, there is evidence pointing to the relationship between SRL and performance [19,20] and, consequently, between SSA and performance.



Thus, it is considered that if students know the purpose of the SSA and are familiar with the criteria by which they will be assessed, as well as with the SSA procedure, they will be able to regulate their efforts in the acquisition of such learning, achieving higher rates of performance and understanding (reflection), through the use of more complex learning and more accurate strategies [21,22].



In this regard, authors have established a difference between summative and formative SSA [23]. The difference between summative and formative SSA lies in the purpose. In the summative type, the purpose of SSA is to find out whether the learner is able to evaluate or measure in a specific test his or her performance, similarly to how the teacher does this (hence some authors call this ‘self-grading’). In the case of formative SSA the act of self-assessment takes “a learning-oriented purpose” and the use of these strategies is highlighted in order to self-regulate the learning process, internalizing what has been learned, including mistakes and emerging procedures of construction and reconstruction [9]. In the formative type, it is not common that students are aware of the assessment criteria, nor do they have experience in self-assessment or receive feedback on their own self-assessment [1,10]. Consequently, there is some agreement on assuming SSA’s formative approach impacts on the summative, because of its capacity to contribute positively to learning [1].



The conditions under which SSA is developed and incorporated into the instructional processes are another factor to consider, since, depending on how SSA is articulated, it can either favor learning, or have the opposite effect. Before delving into the proper conditions regarding ways of including SSA within the learning processes, it is necessary to highlight the pedagogical and formative importance of involving students in the construction of their learning, favoring their participation in this progress and their self-critical development [24]. These two issues are, without doubt, essential incentives to give meaning to the importance of engagement and the generation of proper study routines by students, aimed at improving their performance [25]. Authors such as Dearnley and Meddings [26] point out that self-assessment provides a greater dialogue between teacher-student, which results in improvements in critical thinking and reflectiveness, which are necessary in the development of metacognitive processes and, as a result, they transform the way in which students learn (study strategies), taking a lifelong learning approach. Other authors [27] support SSA and its important supporting role in the development of metacognitive and self-regulation skills, which are essential to achieve suitable assessment and self-regulated learning [11,28].



The promotion of metacognitive skills in students can be acquired through learning tools such as SSA, which are associated with certain study habits, where goals are established [29] and the focus is placed on those aspects in which the student consciously recognizes that he or she still needs to study in depth or needs further study [30].



In order to find the most suitable conditions for the successful implementation of SSA within the training process, the promotion of pedagogical conditions related to the implementation of SSA will contribute to its effectiveness. In this case, the teachers’ role and expectations when designing the educational act and promoting suitable spaces and opportunities to introduce SSA as a strategy will make it easier for students to gradually acquire the skill and incorporate it into their own study habits, even serving as an instrument of self-regulation [13]; and SSA will become an effective feedback tool/strategy in the achievement of educational objectives. Secondly, the moment at which the students find themselves in their learning is also an aspect to consider. This moment can be related to their engagement in learning. In this regard, a distinction is made between students who are just starting out in the field and so-called experts, because the number of cognitive resources aimed at solving certain tasks requiring some automatism will differ considerably [31]. Thirdly, students’ perception of the quality of their work, together with the existence or not of feedback, will also affect the accuracy and effectiveness of the SSA. These conditions will be related to the metacognitive processes that the student displays in carrying out and assessing their actions. In this manner, not only is awareness and knowledge about one’s actions promoted, but skills are developed to monitor and evaluate one’s progress [27]. Fourthly, we consider the students’ experience with SSA. Its existence will depend on the students’ accuracy in evaluating their own work and their ability to set up a formative, rather than a summative, self-evaluation process. Recently, a call has been made to investigate the cognitive and affective mechanisms of students that intervene when they are being assessed [1,32], although there is not enough evidence to explain to what extent they influence self-assessment.



Based on the findings reported in the literature, we hypothesized that those students who showed high levels of academic engagement and study strategies would have higher academic achievement than those who showed low levels of these factors. Likewise, given that students who are more accurate at self-assessment tend to be more competent students, we expect that higher levels of the measured factors would be related to better self-assessment skills.




2. Materials and Methods


2.1. Participants


The study involved 630 students from kindergarten education (57%) and primary education (43%) at the University of Jaén. Of the total number of participants, 83.96% were female and 16.03% male. These percentages are consistent with the distribution of males and females of the total population of students in Spain [33] The age of the participants was M = 22.36 (SD = 3.82).




2.2. Instruments


The Spanish version of the UWE-9 scale [34] was used to evaluate the students’ academic engagement. The scale consisted of nine questions divided into three dimensions associated with engagement: vigor, dedication and absorption. The degree of compliance of each item was evaluated using a 7-point Likert scale where 1 indicates “never” and 7 “always”. An adaptation of the Study Techniques Questionnaire scale was used to evaluate the students’ strategies [35]. The scale consisted of 12 items that addressed three dimensions: study organization strategies, pre-study strategies, and study strategies. A Likert scale of 7 points is used to evaluate frequency of compliance with each item, where 1 is “never” and 7 “always”. The scales are available in Appendix A. Table 1 shows a summary of the items and subfactors that make up each of the two factors measured by the scales.



The examination consisted of a multiple-choice test with 24 questions with three alternatives where only one of the alternatives was correct. In order to mark the test, the score was calculated using the following formula to remove the probability of success thanks to the final random grade = successes − (errors/(k − 1)), where k is the number of alternatives in response. That is, each correct answer adds 0.42 and each incorrect answer subtracts 0.21. Blank questions do not add or subtract to the final grade. At the end of the exam, the students had to write the answers to the questions using a template. Together with this template was the self-assessment question (SSA), where the students were asked to estimate, according to the established assessment criteria based on the performance in their exam, which grade they thought they would get on a scale of 0 to 10 (the same scale used by the teacher). In addition, a judgment of confidence (CJ) was requested on the estimation of this self-assessment on a five-point scale where 1 meant “not at all sure” and 5 “completely sure”.




2.3. Procedure


During the course, in the middle of the semester, students were asked to access a questionnaire using their mobile device (computer, tablet, or mobile), placed in the subject folder of the University’s virtual teaching platform. The questionnaire was implemented in Google Form. Once the students accessed the questionnaire, they were presented with an informed consent screen, which explained the purpose of the questionnaire, its duration and ethical characteristics in accordance with the ethical guidelines proposed in the Declaration of Helsinki [36]. The students provided the last five numbers of their ID card, which served to associate the answers given by the students in the questionnaire with the scores obtained in the other variables. Once this information was collected, any information that could identify the data was deleted, thus making the result data anonymous.



Before the examination, the students were given information about the examination procedure. They were informed that they could volunteer to indicate, once they had taken the exam and given their answers, their estimation of how well they would perform on the exam, and were asked to indicate on a scale their judgement of confidence in their estimation. The percentage of participation in the self-assessment test was 97.61% of total students.




2.4. Data Analysis


To analyze the psychometric characteristics of the scales used, a Confirmatory Factor Analysis (CFA) was performed and the Cronbach reliability α and McDonald ω were calculated. These analyses were performed with the r lavaan package [37]. The semTools package has been used to calculate Composite Reliability (CR) and Average Variance Extracted (AVE). Because the data showed a multivariate non-normal distribution (Mardia’s test, Zkurtosis = 18.91, p < 0.001), diagonally weighted least squares (DWLS) were used as the estimator [38]. The purpose of this analysis is to test the psychometric properties of the scales used in this population; moreover, and more significantly, to know the factor loadings of the items of the scales in order to scale the raw scores of the students and thus to have a more accurate measure of the factors measured [39].



After the factorial treatment of the scales and the latent variable scaling, the hypothetical theoretical proposal of the Structural Equation Modeling (SEM) was analysed. For the SEM analysis, maximum likelihood estimation with robust standard errors and the Satorra-Bentler scaled test (Maximum Likelihood Method, MLM) were used. The variables involved in the proposed model are the two scaled variables obtained through the questionnaires, engagement (ENG, onwards) and study strategies (STR) and the variables obtained through the academic assessment, test score of the students (EXA, onwards), the student self-assessment (SSA, onwards), the students’ confidence judgment on their SSA (CJ, onwards) and the students’ self-assessment ability (SSAS, onwards). The EXA score was the result obtained after evaluating the students’ tests (range 0 to 10). SSA and CJ were obtained through a self-report question at the end of the exam (range SSA 0 to 10; range CJ 1 to 5). SSAS was calculated by subtracting the student’s SSA score and the expert teacher’s assessment (exam). Scores close to 0 in this variable will indicate good student adjustment to self-assessment, positive scores will indicate overestimation of the student and negative scores will indicate underestimation.





3. Results


3.1. Factorial Treatment of the Scale Variables


To analyze validity and internal consistency of the scales used to measure engagement factors and study strategies, a Confirmatory Factor Analysis was performed for each of the scales. The results showed that both scales showed an excellent fit [38]. For the engagement scale, χ2 (24) = 61,353, p < 0.001, with Comparative Fit Index (CFI) = 0.980, Tucker–Lewis Index (TLI) = 0.970, Standardized Root Mean Square Residual (SRMR) = 0.054, Root Mean Square Error of Approximation (RMSEA) = 0.050 (RMSEA 90% CI [0.035, 0.065]), with Cronbach α = 0.79 and McDonald ω = 0.81. For the study strategies scale, χ2 (32) = 116,203, p < 0.001, with CFI = 0.933, TLI = 0.906, SRMR = 0.065, RMSEA = 0.065 (RMSEA 90% CI [0.052, 0.078]), with Cronbach α = 0.70 and McDonald ω = 0.71. Table 2 shows the factor loadings of the variables observed for each of the scales.




3.2. Structural Equation Model


The model proposed to understand the relationships between the personal factors (ENG and STR) and the academic variables (EXA, SSA, CJ and SSAS) is presented in Figure 1. In the figure, the latent variables are represented by the rectangular shapes, the one-way arrows indicating regression relationships between variables, while the two-way arrows represent correlation relationships between variables.



The SEM analysis result showed an excellent fit [40], χ2 (15) = 2287.43, p < 0.001, with CFI = 0.999, TLI = 0.999, SRMR = 0.001, RMSEA = 0.001 (RMSEA 90% CI [0.000, 0.001]). Table 3 shows the detailed results of the SEM analysis for the proposed model.



The results show how the ENG and STR factors significantly predict the variance of the scores derived from the assessment modalities (EXA and SSA), as well as the students’ ability to self-assess. In the case of STR, it also significantly predicts the confidence judgements on the students’ self-assessments (CJ), although this is not the case for the ENG variable. As expected, ENG and STR showed a significant correlation. Regarding the correlations between the evaluation variables, we can observe the absence of correlation between EXA and SSA, and between CJ and SSAS, while the remaining correlations were significant.





4. Discussion


This study aimed to analyze how engagement profiles and study strategies can predict students’ accuracy in self-assessing their achievements within the university population. This analysis is closely related to goal 4 of the Agenda established by the United Nations [14], which pursues Quality Education in order to achieve sustainable development among countries. It is also in accordance with the aim of achieving greater student ownership in order to achieve the Development of Educational Institutions [15]. Both issues are related to the changes that have taken place in recent years in Higher Education, where reforms and transformations have been implemented in order to achieve greater student autonomy, strengthen student employability and build meaningful learning that is transferable to different contexts. These changes have also had an impact on the role of teachers, turning them into guides and supports for students in acquiring and consolidating such learning. In particular, assessment is positioned as an important factor in the instructional processes, so in this study it has been analysed through the incidence of other related factors.



In this regard, it has been shown that academic engagement is an important predictor of performance, and even more accurate in SSA. This finding is consistent with research where performance and engagement have been related [41] and with studies on SSA [3]. This milestone suggests that providing opportunities for students to have a greater involvement in the construction of their learning and in its evaluation [4] raises positive attitudes, materialized in a greater involvement in their study, which results in increased performance [42]. Related to this, study strategies are positioned as another factor to consider in predicting academic performance [43]. In fact, findings from our study have shown that engagement and study strategies are predictors of SSA. In any case, both factors can be important factors in determining different aspects of learning in the educational context, because of their close link to self-regulation, self-efficacy and the use of different learning strategies [16], motivation and engagement [44] and critical thinking [45]. These qualities have not only been widely supported as predictors of academic success [46], but are positioning themselves as the basis on which to restructure current instructional processes, adding cognitive and emotional factors into the equation [32]. In this regard, some studies consider that sustainable assessment is one that responds to the students’ needs, placing itself in a formative rather than summative approach [1,23]. Thus, this type of assessment aims to reduce the gap between non-personalized assessments and student learning [11], through SRL, among others.



The findings of this study have shown positive relationships between ENG and STR factors and assessment modalities, as well as students’ ability to self-assess and students’ accuracy. Specifically, it has been shown that ENG and STR factors significantly predict the variance of the scores derived from the assessment modalities (EXA and SSA), as well as the students’ ability to self-assess (SSAS). These findings are consistent with previous research [47,48]. Furthermore, it appears that ENG is able to predict 0.54 of SSA, and its predictive ability is higher, compared to STR, which predicts only 0.27. As for the SSA variable, it is observed that both ENG and STR predict it moderately, with scores of 0.20 and 0.30, respectively. These results can be interpreted as meaning that students with high scores in ENG and STR will show high scores in EXA and SSA, so we could infer that these factors are associated with high levels of academic achievement.



Regarding the analysis of confidence judgments on the assessments (CJ), the high predictive ability of STR stands out, with a score of 0.60, in contrast to the low predictive ability of ENG, with a score of 0.03. These results suggest that students with better study strategies will be more confident about assessing their own achievement (SSA) [49,50]. However, this confidence is not found in students with high ENG scores. In this regard, the literature suggests that confidence in judgements may also be related to the development of metacognitive skills linked to SRL [27,29].



In contrast, ENG has been found to have a higher predictive value for student self-assessment skills (SSAS) (0.41), compared to STR with 0.28. This fact could be related to the importance of student involvement in self-regulating their own learning [51] and their awareness of the moment during their learning at which they are, identifying the learning gains they have achieved and the path they have to follow to achieve knowledge [52]. In terms of correlations, the correlation between STR and ENG is not surprising. However, in the case of academic evaluation scores, the high negative correlation between EXA and SSAS is noteworthy. This indicates that high scores on the test are related to low scores on SSAS, bearing in mind that SSAS indicates accuracy in self-assessment when scores are close to 0 (since SSAS is the result of SSA-EXAM). This is consistent with the literature indicating that academically proficient students tend to be more accurate in self-assessment and furthermore that the most outstanding students even tend to under-rate (negative SSAS scores) [53]. In turn, the high correlation between SSA and SSAS also supports this hypothesis, since high SSA scores will be related to high SSAS scores, indicating over-evaluation.



Furthermore, our research reports the interaction effects between engagement and study strategies as essential aspects of metacognitive skills [27]. This relationship emerges when we assert the role of metacognitive and self-regulatory skills as a guarantee of students’ academic success [24], while at the same time they are closely related to self-regulated learning [30]. As we have seen, self-regulated learning and student SSAs have a close relationship [54], and therefore they are placed in a significant position within any formative learning approach [55], where the active role of students when they are willing to learn something can be articulated and demanded [56]. In this regard, our findings have shown how students with high scores on these factors were able to predict high exam scores and have high confidence in the judgements made about the estimation of SSA, in line with Boud et al. [50].



On the other hand, students with better study strategies have been shown to have better scores in the exams, more confidence in the SSAs delivered and better ability in self-assessment. If we consider the close link between SSA and SRL [7], and the increasing interest in considering SSA as a formative learning strategy, which from the feedback it provides during progress favors the self-regulation of the student [41], this finding is not surprising [27]. There are already empirical investigations [57] and recent review studies [1,2,3], which point out the importance of using SSA for training purposes, beyond a summative evaluation, due to the multiple benefits it produces for student learning. In this regard, there is evidence that argues for the importance of implementing SSA in educational processes but, moreover, certain difficulties have been pointed out when it comes to unifying criteria in its application. Perhaps the direction to be followed is to know which factors best predict SSA, in order to be able to direct efforts towards training certain specific skills to improve the instructional processes themselves and the quality of the learning derived from them.



This study has several important limitations that must be mentioned. First, it has a cross-sectional design, so does not allow us to establish any causal effects between the study variables. Secondly, our study shows the relationship between two factors, students’ engagement and study strategies, and both academic performance and their ability and confidence in self-assessing their achievements. These factors were measured over the whole academic course, so the measure we obtained is the students’ self-reported measure at the time of the measurement. This study is not able to determine how changing these factors, e.g., as a result of an intervention to improve these competences, would affect academic performance and/or self-assessment. Future research could try to analyze this issue with a pre-post study with a control group. Another possible limitation of the study is that our sample was not distributed homogeneously for the sex variable. If there were any variance of the model across this variable, part of the effect found could be due to this unequal variance. Further research could analyze this innovation with a heterogeneous sample of men and women. It would be interesting also if further research on this subject were to consider and evaluate mediational models using a longitudinal design, to gain a better understanding of the associations between these variables.



Finally, this paper makes advances in the direction of achieving quality education in Higher Education. Taking into account the importance of assessment in the teaching and learning process and its close link with the achievement of self-regulated learning, this study explores the impact of introducing self-assessment modalities and how these can be subordinated or conditioned by study strategies and engagement.
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Appendix A. Questionnaire Used to Measure Engagement and Study Strategies


	
eng1.—My tasks as university student make me feel full of energy.



	
Eng2.—I feel strong and vigorous when I am studying or going to classes.



	
eng3.—When the day starts I feel like going to class or studying



	
eng4.—I am enthused about my studies



	
eng5.—My studies inspire me to do new things



	
eng6.—I am proud of doing this career



	
eng7.—I am happy when I am doing tasks related to my studies



	
eng8.—I am involved in my studies



	
eng9.—I “go with the flow” when I am doing my tasks as a student



	
str1.—I tend to plan the time I am going to spend studying



	
str2.—I start studying from the beginning of the course



	
str3.—I take notes of the teachers’ explanations.



	
str4.—I take notes from a classmate’s notes



	
str5.—When I take notes, I copy what the teacher says literally.



	
str6.—I expand the information with complementary bibliography.



	
str7.—I have difficulties in following the teacher’s explanations in class.



	
str8.—Before studying in depth I do superficial reading.



	
str9.—I make outlines of the material I am going to study.



	
str10.—My way of studying changes if the exam of the subject is a multiple-choice or essay exam.



	
str11.—When I study for an exam I think of questions that can be included in the exam.



	
str12.—I memorize the notes for the exam day.
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Figure 1. SEM model proposed. 






Figure 1. SEM model proposed.
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Table 1. Structure of the scales used.
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	Factors (Acronym)
	Subfactor
	Items





	Engagement (eng)
	vigor
	eng1 to eng3



	
	dedication
	eng4 to eng6



	
	absorption
	eng7 to eng9



	Strategy (str)
	organization
	str1 to str2



	
	pre-study
	str3 to str6



	
	study
	str8 to str12
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Table 2. Factor loading of the latent variables in Engagement and Strategies scales.
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Latent Factor

	
Indicator

	
B

	
SE

	
Z

	
p

	
β

	
R2

	
CR

	
AVE






	
Engagement (ENG)

	
vigor

	
eng1

	
0.822

	
0.040

	
20.449

	
<0.001

	
0.663

	
0.439

	

	




	

	
vigor

	
eng2

	
0.756

	
0.038

	
19.769

	
<0.001

	
0.611

	
0.373

	

	




	

	
vigor

	
eng3

	
0.858

	
0.042

	
20.602

	
<0.001

	
0.625

	
0.390

	

	




	

	
vigor

	

	

	

	

	

	

	

	
0.668

	
0.401




	

	
dedication

	
eng4

	
0.512

	
0.031

	
16.625

	
<0.001

	
0.665

	
0.442

	

	




	

	
dedication

	
eng5

	
0.772

	
0.044

	
17.386

	
<0.001

	
0.777

	
0.604

	

	




	

	
dedication

	
eng6

	
0.193

	
0.015

	
12.852

	
<0.001

	
0.493

	
0.243

	

	




	

	
dedication

	

	

	

	

	

	

	

	
0.722

	
0.516




	

	
absorption

	
eng7

	
0.521

	
0.038

	
13.891

	
<0.001

	
0.549

	
0.301

	

	




	

	
absorption

	
eng8

	
0.508

	
0.037

	
13.679

	
<0.001

	
0.494

	
0.244

	

	




	

	
absorption

	
eng9

	
0.507

	
0.042

	
11.971

	
<0.001

	
0.350

	
0.123

	

	




	

	
absorption

	

	

	

	

	

	

	

	
0.454

	
0.223




	
Study strategies (STR)

	
organization

	
str1

	
0.846

	
0.072

	
11.806

	
<0.001

	
0.548

	
0.300

	

	




	

	
organization

	
str2

	
0.724

	
0.061

	
11.806

	
<0.001

	
0.484

	
0.234

	

	




	

	
organization

	

	

	

	

	

	

	

	
0.421

	
0.268




	

	
pre-study

	
str3

	
0.505

	
0.040

	
12.606

	
<0.001

	
0.396

	
0.156

	

	




	

	
pre-study

	
str4

	
0.349

	
0.053

	
6.551

	
<0.001

	
0.202

	
0.041

	

	




	

	
pre-study

	
str5

	
0.710

	
0.051

	
13.966

	
<0.001

	
0.474

	
0.225

	

	




	

	
pre-study

	
str6

	
1.127

	
0.068

	
16.646

	
<0.001

	
0.679

	
0.461

	

	




	

	
pre-study

	

	

	

	

	

	

	

	
0.493

	
0.223




	

	
study

	
str8

	
0.641

	
0.061

	
10.546

	
<0.001

	
0.421

	
0.177

	

	




	

	
study

	
str9

	
0.635

	
0.062

	
10.176

	
<0.001

	
0.368

	
0.135

	

	




	

	
study

	
str11

	
0.375

	
0.047

	
7.923

	
<0.001

	
0.258

	
0.067

	

	




	

	
study

	
str12

	
0.776

	
0.069

	
11.211

	
<0.001

	
0.459

	
0.210

	

	




	

	
study

	

	

	

	

	

	

	

	
0.403

	
0.151
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Table 3. Regression and correlation factors from structural equation modeling.
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	Latent

Variables
	
	Estimate
	SE
	Z
	p
	Std.

Estimate





	ENG~
	
	
	
	
	
	



	
	EXA
	0.201
	0.033
	6.048
	<0.001
	0.201



	
	SSA
	0.540
	0.029
	18.400
	<0.001
	0.540



	
	CJ
	0.031
	0.031
	1.004
	0.316
	0.031



	
	SSAS
	11.555
	0.861
	13.418
	<0.001
	0.410



	STR~
	
	
	
	
	
	



	
	EXA
	0.303
	0.029
	10.428
	< 0.001
	0.303



	
	SSA
	0.270
	0.029
	9.458
	<0.001
	0.270



	
	CJ
	0.604
	0.039
	15.574
	<0.001
	0.604



	
	SSAS
	7.930
	0.697
	11.374
	<0.001
	0.281



	ENG~~
	
	
	
	
	
	



	
	STR
	0.322
	0.040
	7.970
	<0.001
	0.322



	EXA~~
	
	
	
	
	
	



	
	SSA
	0.051
	0.027
	1.895
	0.058
	0.077



	
	CJ
	0.193
	0.029
	6.569
	<0.001
	0.269



	
	SSAS
	−15.941
	0.869
	−18.347
	<0.001
	−0.756



	SSA~~
	
	
	
	
	
	



	
	CJ
	0.072
	0.026
	2.770
	0.006
	0.124



	
	SSAS
	8.299
	0.777
	10.681
	<0.001
	0.487



	CJ~~
	
	
	
	
	
	



	
	SSAS
	−1.317
	0.676
	−1.947
	0.051
	−0.072







Notes. EXA = Exam assessment; SSA = Student Self-assessment; CJ = Confidence judgment; SSAS = Student self-assessment skill; ENG = engagement; STR = Study strategies; ~ indicates regression relationship; ~~ indicates correlation relationship.
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