The Relationship between Teaching Skills, Academic Emotion, Academic Stress and Mindset in University Student Academic Achievement Prediction
Abstract 

This cross-sectional study conducted to develop a model for predicting academic achievement of university students by investigating the relationship between teaching skills, academic emotions (positive and negative), and academic stress associated with Mindset (growth and fixed) using structural equation modelling. The statistical population consisted of 360 students of Islamic Azad University of Hamedan who were selected randomly using relative stratified method. The study was descriptive and correlational. The data was analysed by SPSS version 25 and SmartPLS version 3.2.8. First, validity of the model was estimated using Cronbach's alpha, composite reliability, convergent validity, and divergent validity; then, the coefficient of determination, effect size, and Stone-Geisser criterion were calculated for evaluating the structural model. The results showed that validity and adequacy of the suggested model was suitable. Thus, it could be used in different situations by experts in the related areas. The relationship between growth Mindset and academic achievement was significant; growth mindset moderated. The effect of negative emotion and stress on academic achievement the key role of professor skills in academic achievement of students was confirmed directly or through its effect on positive emotion. The effect of teaching skills was not significant on academic achievement of students with fixed Mindset, while the effect of academic stress was confirmed on these students. Therefore, identification of students with fixed mindset and psychological interventions for these students can be effective in their academic achievement and their mental health. 
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1. Introduction

Education and promotion of education quality at various academic and professional levels is one of the undeniable factors in development of countries [1]. Higher education has always been closely associated with in the promotion of sustainability and development of human societies [2]. Universities in the world are already training tens of millions of students in order to meet the needs of their people and their countries; knowledge-based economics is a priority for advanced countries. Many developing countries have placed higher education in the top of their policies in order to meet and adapt to social demands [3]. Meanwhile, assessment and prediction of academic achievement as one of the most important factors in describing the quality of education and the extent to which educational goals are achieved are very important. With advancement of psychology, the effects of many environmental and cognitive factors have been studied on academic achievement; these studies have led to small and large changes and modifications in details and in some cases, even in educational organizations in different countries. The importance of academic achievement, in addition to its effect on national macroeconomic and educational policies, is evident, as academic achievement of students is one of the determinant factors in assessment of educational quality [4].  
1.1. Teaching Skill
In its report on analysis of workforce skill and innovation in 2011, the Organization for Economy and Development (OECD) points out skill as a challenging concept, which involves skill as merely a combination of formal education, informal learning and experience due to disagreement of theorists in achieving a single definition. Like skill, definition of teaching is a challenging topic among experts in the field of education. Some argue that viewpoint of different scholars about definition of teaching is not focused on the search for a single definition; rather than a theoretical discussion of teaching and its related subjects, one can speak of a variety of good teaching [5]. The role of teachers as the main actors is evident in the field of education and in reformation and promotion of the quality of education [6]. Educational assessment has been the focus of many educational studies in Spanish universities, which has probably attracted the most attention [7]. Almost all academic institutions in Spain have set up a new evaluation systems to assess the quality of professors’ activities, the purpose of which is to implement a kind of teaching and training that accomplishes the following objectives [8,9]:

A. Training of professional, social and cultural requirements in different branches

B. Knowledge Governance in the field of education

C. Development of practical and applied knowledge

D. Problem solving skills, team work, ethical orientation in professional work

E. Encouragement of students to self-control and self-efficacy in learning to institutionalize lifelong learning in students

F. Application of information and communication technology and Web facilities, such as scientific databases, online education, and empowerment of students to use them effectively

In evaluating the special teaching skills of university professors, Camara, Lopez and Huertas [10] consider simultaneous attention to reliable knowledge based on scientific findings and practical implementation of this knowledge set during teaching. Accordingly, they developed a model for assessing the teaching skills of university professors, which involves five skills of teaching including teaching method, planning and lesson guide, beliefs and attitudes of professors, resources and up-to-date media used in teaching and evaluation of teaching. A unique point of the study by Camara et al. [10] is that the suggested model is based on needs of students and their attitudes about skills of professors. While many assessment models are based on policies of institutions or administrations of higher education.

1.2. Academic Emotion

Academic emotion is one of the topics which has been considered in the last decade. Educational researchers have examined emotions in educational settings. Researchers believe that education is a process full of emotions [11] and emotions play an important role in education, learning and social communication of students [12]. Emotions are always present in academic and clinical environments. These emotions are most likely to influence readiness, motivation to cope with problems and efforts of students and even their strategies for apprehension [13]. Emotions which directly relate to educational activities or outcomes are defined as academic emotions [12]. Students experience a wide range of positive and negative emotions during their studies, including enjoyment, hope, anxiety, shame and anger [12]. In this context, some scholars consider emotions as important factors which explain motivation and academic success. The results of the studies show that emotions have an important effect on education and academic learning and, in other words, facilitate or prevent education. In other words, academic emotions are associated with consequences related to advancement of academic goals, goal orientation [12], academic achievement [12], self-regulation and self-directed learning [13], and perceived behaviour control [11]. Through a study, Pekrun [12] concluded that there is a significant relationship between positive emotions such as enjoyment and hope and midterm exam scores of the students. On the other hand, negative emotions such as anger, anxiety, shame, hopelessness and frustration were negatively related with midterm scores of students. One of the skills needed for future generation of teachers is the ability to teach how to recognize and control emotions. One of the skills required for future generation of teachers is the ability to recognize academic emotions during teaching and how to control those [15].

1.3. Academic Stress

One student commits suicide per hour [16]. The most important cause of this disastrous situation is academic stress [17]. Academic stress refers to the sense of the need for knowledge and one’s simultaneous perception that there is not enough time to acquire knowledge. Pathological factors of these stresses may include inability to manage time, the lack of academic skills of competing with classmates [18]. Students manifest a series of physical and psychological responses to stressors [19]. Stress manifestations include physical injury, chronic energy shortages, motivational poverty, headache, digestive problems, and sleep problems or disorders [20]. Academic stress usually brings poor academic performance [20,21].

1.4. Mindset 

One of the successes of psychology is development of intelligence tests. Intelligence tests represent predictive phenomena and are one of the highly valid instruments which are widely used in various fields, particularly in educational areas [22,23]. According to findings of neurologists, the scores obtained in intelligence tests are related to functional characteristics of the brain [23,24,25]. Despite advertisements about increasing intelligence through cognitive interventions or mental exercises [24], these claims are unfounded and myth. 

Psychologists and specialists in education have studied this from another perspective. Implicit belief of people about incremental or entity nature of intelligence plays a fundamental role in academic achievement of people [26-28]. The effect of these beliefs is exhibited in stressful situations and educational challenges [29]. Do intelligence and talent are fixed and unchangeable features or can they be expanded by effort?

According to Dweck [30], the answer that people give to this question reflects their kind of Mindset. Based on this, Dwek defines two types of mindset: a) growth; b) fixed.

Mindset of people affects their way of confronting problems and challenges. People with growth Mindset will probably struggle despite these obstacles. Those students who believe that mental abilities are developable features can achieve higher levels of education during the course of study and overcome more challenging problems. These people believe that they can overcome the problems by working more and using more effective strategies. In a fixed mindset, people believe that their intrinsic qualities, such as intelligence or talent, are just fixed features and only talent without effort leads to success. The effect of mindset on academic achievement has been confirmed by many studies. People with growth mindset tend to be diligent and persevering; their goals of learning are for personal growth and personalization; they have effort skill strategies to overcome higher educational disadvantages and they believe that achievements can be made by effort. Recent studies indicate that these beliefs have a significant effect on academic achievement [29,31,32]. In the area of mindset research, the focus has been on the period before the university and there is a gap in the field of mindset research on university students.

1.5. Academic Achievement 

Academic achievement is one of the most important criteria which plays a significant role in examining the ability of students to complete university education and graduate. Bussato, Prins, Elshout and Hamaker [33] argue that explanation of academic achievement has been one of the pivotal issues for educational psychologists. A set of individual and environmental factors or cognitive and non-cognitive factors affects academic achievement. Expanding research and findings at higher education level rejects any kind of simplistic thinking to explain academic achievement. Academic achievement can be measured in a variety of ways, including the extent to which progress is made in each of the courses individually, the progress achieved in the training courses, annual GPA, GPA in an educational program. Due to its individual and social consequences, educational progress is one of the most important educational constructs which are important in education of students.

1.6. Objective 

This study tended to develop a model for predicting academic achievement of university students by examining the relationship between teaching skill, academic emotion (positive and negative), academic stress and mindset (fixed and growth) by using the structural equation modelling PLS approach and hypothesised that. (1) Teaching skills will be associated with growth and fixed mindset, academic emotion, academic stress 2) The interactive effects of teaching skills, academic emotions, stress, and mindset will predict academic achievement in university students.

3) Growth mindset and fixed mindset have a significant effect on academic achievement. 4) Mindset (growth and fixed) would moderate the relationship between other variable with academic achievement.
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Figure 1. The suggested model of relationship between teaching skills, academic emotions (positive and negative), academic stress and mindset (growth and fixed) in predicting academic achievement

2. Materials and Methods

This was a cross sectional descriptive correlation study which was carried out using structural equation modelling. The statistical population consisted of students of Islamic Azad University, Hamedan Branch. An important question in factor analysis is to determine minimum sample size [34,35]. According to many scholars, minimum sample size of 200 can be reasonable [34]. One of the methods used to determine sample size in PLS-based models is to use the "10-time" method [36,37]. Minimum sample size should be 10 times the highest input and output paths to the latent variable which has the highest index in the measurement model. Finally, the sample size of the present study was 350, which were selected randomly by relative stratified method in three stages.

2.1. Instruments 

2.1.1. Teaching skills

The instrument used to measure teaching skills of the professors was developed. Validity and reliability of the Persian version of this questionnaire were confirmed by Nazari [38]. Cronbach's alpha was reported for teaching method (α = 0.92), lesion guide (α = 0.90), beliefs and attitudes (α = 0.93), resources (α = 0.91), and evaluation (α = 0.89) and for the whole questionnaire (α = 0.91).

2.1.2. Academic emotions

The questionnaire developed by Pekrun et al [12], which is the corrected version of previous versions, was used to calculate academic emotions. Among academic emotions, the emotions associated with attending the classroom was considered. The items related to enjoyment and pride were selected to measure positive emotion and the factors related to anxiety and shame and anger were selected to measure negative emotions (according to Table 1). These factors are related to emotions associated with the teaching environment and the academic successes and failures during education.

Table 1. Items and factors of academic emotions [39]
	Subscale
	Item
	Reliability

	Enjoyment
	1-9-14-18-26
	0.75

	Pride
	7-17-23-30-37
	0.80

	Anxiety
	2-12-27-33-42
	0.73

	Shame
	20-24-29-35-41-11-15-4
	0.77

	Anger
	16-21-31-36
	0.81


2.1.3. Academic stress

The Persian version of the academic stress questionnaire (ASQ), which was validated by Shokri et al. (2010), was used in this study. The items related to university performance and academic performance in the classroom (Table 2) were extracted from sources of academic stress related to the presence in the educational environment.

Table 2. Items and factors of academic stress

	Subscale
	Item
	Reliability

	Assignments
	1-5-6-9-14-22-24-26-29
	0.80

	Interaction with classmates
	3-4-7-10-12-23-30-20
	0.82


2.1.4. Mindset 

The Dweck mindset questionnaire, which consists of 6 items, identifies two types of growth (incremental) and fixed (entity) mindset in people. The items 3, 4 and 6 measure growth mindset and items 1, 2 and 5 measure fixed mindset.

2.1.5. Academic achievement 

The overall GPA was considered in this study. It was obtained from the head of the department of education in each faculty by providing a permission and student number.

2.2. Methods 

This was a cross-sectional study conducted using a representative Sample Islamic Azad University Hamadan branch. in according to official reports, 25000 student were studying between 2017and 2018 in 4 faculties. All teachers agreed to participate in this study and they provided enough time for students to complete questionnaires. In the first step, the subjects were randomly selected from each faculties according to the number of students and educational grade by relative method. For studying reliability of the mindset scale, a preliminary study was first done on 30 students and the resulting Cronbach's alpha was <0.6 for items 1 and 4. As a result, these two items were deleted. Cronbach's alpha was obtained after removing these two items (α = 0.91). In the next stage, 362 questionnaires were distributed. The participants were assured that none of their responses would influence their course grade and briefed about confidentiality and study objectives. GPA self-reported by students and used as a criterion for honesty and verification. In examining and inserting the data, self-reported GPA did not match in 10 questionnaires with information obtained from head of education and deleted. Data from 8 participant with missing value, removed too. Finally, 342 questionnaires with no outlier were approved. The data was computerized by SPSS version 25; structural equation modelling was used to test the model. SmartPLS version 3 (the latest versions available) was used.

3. Results 

There were no missing values in the assessed variables, and no imputation method was implemented. Demographic characteristics of participants are listed in Table 3.

Table 3. Demographic characteristics
	Gender
	Grade
	%
	Total

	
	BS
	MA
	PhD
	
	

	Male
	104
	70
	8
	52.8
	182

	Female
	100
	55
	5
	47.2
	160

	Total
	204
	125
	13
	100
	342


3.1. Measurement Model evaluation

To validate the measurement model in PLS, convergent validity and divergent validity were used.

3.1.1. Convergent validity

According to Gefen and Straub [40], convergent validity shows a large correlation between a construct and its indices. For this purpose, composite reliability and average variance extracted (AVE) were used. Validity and reliability of the constructs and goodness of the instruments were also evaluated using Cronbach's alpha. The third criterion of convergent validity is factor load value of the observed variable with its latent variable.

3.1.2. Divergent validity

Divergent validity is the third criterion for fitting the measurement models in PLS. Divergent validity measures the degree of correlation of questions and factors of a latent variable with other uncorrelated latent variables. Hetrotrait-Monotrait coefficients were used to examine divergent validity [41].

Table 4. The results of model measurement (convergent validity)

	Column 1
	Cronbach's Alpha
	C.R
	AVE

	Academic achievement
	1
	1
	1

	Academic stress
	0.718
	0.876
	0.78

	Fixed mindset
	0.809
	0.913
	0.839

	Growth mindset
	0.895
	0.95
	0.905

	Negative emotion
	0.716
	0.84
	0.639

	Positive emotion
	0.81
	0.913
	0.84

	Teaching skills
	0.868
	0.905
	0.655


Table 5. HTMT (Hetrotrait-Monotrait) values

	Variable
	Academic achievement
	Academic stress
	Fixed Mindset
	Growth Mindset
	Negative emotion
	Positive emotion

	Academic stress
	0.503
	
	
	
	
	

	Fixed mindset
	0.646
	0.572
	
	
	
	

	Growth mindset
	0.632
	0.625
	0.604
	
	
	

	Negative emotion
	0.544
	0.662
	0.687
	0.544
	
	

	Positive emotion
	0.609
	0.511
	0.507
	0.764
	0.433
	

	Teaching skills
	0.715
	0.776
	0.663
	0.817
	0.661
	0.711


The HTMT values which are <0.85 indicate divergent validity in the model [42]. According to Table 5 and Table 4, the reported convergent and divergent validity were suitable.

3.2. Variance Inflation Factor

One of the important assumptions in structural equation modelling is the lack of collinearity between independent variables. None of the independent variables should have linear relationship with each other. A co-linear relationship indicates that an independent variable is a linear function of other independent variables. If collinearity is high, it means that there is a high correlation between independent variables; thus, the model is not highly valid despite high coefficient of determination (Table 6).

3.3. Fitting the Model in SmartPLS  
A value less than 0.10 or of 0.08 (in a more conservative version) are considered a good fit. Henseler et al. [43] introduce the SRMR as a goodness of fit measure for PLS-SEM that can be used to avoid model misspecification. SRMR<0.08 [43] shows acceptable fit of the model and SRMR<0.05 indicates optimal fit of the model. In this study, SRMR=0.045.

Table 6. Variance inflation factor

	
	VIF

	Academic Overload
	1.457

	Anger
	1.462

	Anxiety
	1.674

	Attitude
	2.055

	Enjoyment
	1.866

	Evaluation
	2.451

	GPA
	1.761

	Interaction With Classmates
	1.457

	Lesson Guide
	1.807

	Pride
	1.866

	Q2
	2.905

	Q3
	1.856

	Q5
	2.905

	Q6
	1.856

	Resources
	2.075

	Shame
	1.306

	Teaching Method
	1.825


3.4. Structural Model

For the final results computations and assessments, used a large number (5,000) of bootstrap subsamples. Bias-Corrected and Accelerated Bootstrap procedure applied in two tale type with 0/05 significance level.
3.4.1. Coefficient of determination, Stone-Giesser factor and effect size

The coefficient of determination, R2 (squared coefficient of correlation) is a measure which represents the extent of variation in each of the dependent variables of the model and is explained by independent variables. R2 value is presented only for endogenous variables of the model, and it is equal to zero for exogenous constructs. The greater the R2 value of the endogenous constructs of the model, the better the fit of the model. Chen [44] introduced three values of 0.19, 0.33 and 0.67 as weak, medium and strong values for fitting the model. The next criterion for examining the structural model is Q2. This criterion which was suggested by Stone [45] and Geisser [46] determines prediction ability of the model in dependent variables. They believe that models of which structural part is acceptably fitted should have the ability to predict indices related to endogenous constructs of the model. This means that if the relationships between constructs of a model are properly defined, the constructs will be able to have adequate effect on indices of each other, and thus the hypotheses are correctly confirmed. The results show adequate ability of the constructs in predictive power of indicators

Table 7 reports R2 and R2 adjusted and Q2 values.
Table 7. R2 and R2 adjusted and Q2 values
	
	R Square
	R Square Adjusted
	Q²

	Academic Achievement
	0.764
	0.762
	0.622

	Academic Stress
	0.742
	0.74
	0.661

	Fixed Mindset
	0.716
	0.715
	0.517

	Growth Mindset
	0.742
	0.74
	0.625

	Negative Emotion
	0.515
	0.513
	0.486

	Positive Emotion
	0.479
	0.477
	0.511


Figure 2 included effect size coefficient.  In according to Cohen [47] f 2 values above 0.35, 0.15, and 0.02 can be regarded as strong, moderate, and weak, respectively. All paths whose effect size less than 0.15 were deleted. The final model, including paths whose effect size was significant, were confirmed according to Figure 3 for all the criteria considered. 
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Figure 2. Effect size (C.R value in circle)

In order to test the moderating influence of mindset (growth and fixed), we followed mediation analyse in smartpls. We, specifically, applied a bias-corrected bootstrapping is considered a powerful method to detect mediation [48]. A statistically significant indirect effect, listed as table 8, (t-value > 1.96, two-tailed, p < 0.05) should be taken as an evidence for mediation.

Table 8. Moderator Effect of Mindset (Growth, Fixed)

	Independent Variable
	Moderator Variable
	Dependent Variable
	T Statistics
	P Value

	Teaching Skills
	Fixed  Mindset
	Academic Achievement
	5.926
	0.001

	Positive Emotion
	Fixed Mindset
	Academic Achievement
	7.161
	0.001

	Academic Stress
	Growth Mindset
	Academic Achievement
	7.151
	0.001

	Negative Emotion
	Growth Mindset
	Academic Achievement
	6.354
	0.001


Table 9. The Specific Indirect Effects

	Specific Indirect Effects 
	T-Statistics
	P-Value

	Academic Stress → Growth Mindset → Academic Achievement
	2.995
	0.01

	Teaching Skills → Academic Stress → Fixed Mindset → Academic Achievement
	2.815
	0.01

	Negative Emotion → Growth Mindset → Academic Achievement
	3.11
	0.01

	Teaching Skills → Negative Emotions → Fixed Mindset → Academic Achievement
	3.075
	0.01

	Teaching Skills → Academic Stress → Fixed Mindset → Academic Achievement
	2.815
	0.01

	Teaching Skills → Fixed Mindset → Academic Achievement
	3.98
	0.001

	Negative Emotion → Growth Mindset → Academic Stress
	9.16
	0.001

	Teaching Skills → Negative Emotion → Academic Stress → Fixed Mindset
	8.856
	0.001

	Positive Emotion → Academic Stress → Fixed Mindset
	3.902
	0.001
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Figure 3. Final model (path coefficients)

4. Discussion and Conclusion 

This study tended to investigate the relationship between teaching skills of professors, academic emotions of students, academic stress and mindset and their contribution to predicting academic achievement in higher education with designed four hypothesises. To the best of our knowledge, this study marks the first Smartpls model that has been suggested to include all of these variables in higher education. Indices related to measurement model and structural model were suitable, which indicates validity and reliability of the instruments and the final model hypothesis (1&2). The strong effect of teaching skills on academic emotions. The effect of teaching skills and positive emotions on students with negative mindset was not confirmed. Meanwhile, the effect of teaching skills and positive emotions was considerably significant on students with growth mindset. Given these findings, psychological and counselling interventions can be considered as an essential requirement for those students with negative mindset.

In analysing relationships between variables through the moderating effect of growth and fixed mindset (hypothesis 3) on academic achievement, the moderating effects of fixed mindset on relationship between teaching skills and positive emotion on academic achievement were significant. It can highlight the importance of fixed mindset on academic failure and urgent needing counselling intervention in fixed mindset to success in academic assignments.  

Moderator influences of growth mindset in relationship between academic stress and negative emotion on academic achievement were confirmed.it is consistent with Aditomo [49]. Aditomo examined the effect of emotions on academic achievement through the of growth mindset and revealed the key role of growth mindset as a buffer against negative emotions. On the other hand, negative emotions were highly effective on fixed mindset; simultaneously, a significant relationship was reported with academic stress Growth mindset thoughts can be apply as a coping strategy to relief academic stress and well-being.Resilience and academic tenacity of students with growth are higher in confronting with challenges.

Claro and Loeb [50] confirmed the effect of growth mindset in predicting academic achievement on students with different nationalities and cultures showed that academic engagement and activities related to learning could be observed throughout the year in students with growth mindset, disregarding cultural and social contexts. They found that students who were successful in English literature and Math had beliefs related to growth mindset.

Costa and Luisa [51] indicated the direct effect of belief in stability or variability of intelligence and talent on academic achievement, which was confirmed in this study.

According to Beck et al. [52], wrong beliefs of people about their abilities can lead to emotional disorders and pathological outcomes. Accordingly, students with fixed mindset need special attention and psychological interventions, in some cases, to cope with difficult situations easily and overcome their shortcomings by additional effort. Professors, teachers, especially new teachers, can largely contribute to success and academic achievement of students by awareness about academic emotions and using cognitive approaches in teaching method and education. They can provide an enjoyable experience of learning by providing correct feedbacks and supporting the students. 
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