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Abstract: Students often experience the university period as a very stressful time. The teacher
is a key figure who can cushion this stressful experience for the student. This study therefore
aims to analyse the influence of teachers from the Self-Determination Theory perspective on
academic stress, motivation, critical thinking, metacognitive strategies and academic performance in
university students. The study involved 2456 university students with an average age of 22.51 years.
A structural equation model was created to analyse the causal relationships between the variables.
The results showed that the psychological controlling of the teacher positively predicted academic
stress while autonomy support negatively predicted academic stress. Academic stress negatively
predicted motivation, metacognitive strategies, critical thinking and academic performance. Academic
motivation positively predicted metacognitive strategies and critical thinking. Finally, metacognitive
strategies and critical thinking positively predicted academic performance. These results highlight
the importance of the role that the teacher adopts during classes and the protective factor of academic
motivation in the presence of stress.
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1. Introduction

The university educational context often creates stress and anxiety among students due to
the competitive environment it usually generates [1]. This causes an overwhelming emotional burden
that leaves students with minimal opportunity to relax and recreate, which can negatively affect them
in performing tasks effectively and consequently affect their academic performance [2,3]. In this sense,
the role that teachers play can be extremely important towards the development of positive attitudes
that generate a climate oriented towards living a series of experiences that promote personal abilities,
fun, self-knowledge, internal motivation, transference and learning [4]. Thus, this study aims to
analyse the influence of teachers from the Self-Determination Theory perspective on academic stress,
motivation, critical thinking, metacognitive strategies and academic performance in university students.
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1.1. Self-Determination Theory

The Self-Determination Theory (SDT) is a macro theory of human motivation that suggests
the significant influence of the social context on human behaviour [5]. In this sense, SDT states
that the teacher’s influence can be supportive of autonomy versus psychological control [6,7].
Teacher support for student autonomy is a basic teaching feature that encourages self-determined
motivation and student engagement in the classroom [7]. In this sense, by promoting personal initiative,
self-regulation, self-concept, and by offering relevant objectives and the use of minimum contingencies,
the teacher will encourage support for student autonomy. On the contrary, the teacher’s psychological
control over students encourages controlled motivation and hinders the student’s commitment in
the classroom [7]. To this end, the use of contingencies to guide behaviour and excessively light or
demanding objectives will involve the psychological control of the student.

Furthermore, SDT affirms the existence of a motivational continuum that goes from autonomous
motivation to demotivation, as well as controlled motivation [8,9]. In this sense, self-determined
motivation includes behaviours related to self-choice, the ability to make one’s own decisions
and personal initiative. On the other hand, controlled motivation is related to external pressures
and acquired obligations (either to oneself or to another person). This type of motivation brings with it
a lack of self-regulation of adaptive behaviour and a tendency to desist and withdraw from action
due to the absence of rewards or social recognition [9]. However, autonomous motivation facilitates
the adaptation of the individual to the context because they tend to manifest behaviours related to
persistence and adhere to behaviours related to enjoyment, which come from personal improvement
and the sensations inherent to the activity itself [10].

Most studies that have existed in the field of SDT up to now have only analysed how teacher
autonomy support and psychological control were related to student motivation [11–13] and basic
psychological needs [14], and there have been few studies that have analysed the relationship between
teacher behaviour and student psychological distress, especially those related to stress. In this sense,
the teacher can be a good channeler and attenuator of the negative feelings and emotions experienced
by students, due to the influence they have on them as a result of their knowledge of the subject
and daily interaction with students.

1.2. Academic Stress

Stress has been shown to be very present throughout the academic period of university
students, especially in the first years of the degree course and during specific periods such as
exams, paper presentations or oral presentations [15]. From the university academic context, this stress
is known as academic stress and is defined as a psychological state of the individual generated by
continuous social and personal pressure that produces a depletion of the individual’s reserves [16].
Such a state produces in the student an inability to adapt to the demands that are present in the university
academic environment [17,18]. Academic stress is not only found in the university environment
however, but is specific to each of the academic stages (e.g., secondary, primary and infant), although it
is during the university stage that the stress reaches its highest point due to the high demands of this
stage [2,19].

Studies on academic stress in the university setting are generally scarce [20]. Different studies
have shown the existence of notable indices of stress in university populations, reaching higher levels
in the first years of study and in the periods immediately prior to exams [21], and being lower in the last
years of study. Similarly, studies have shown that academic stress has been positively associated with
poor academic performance [22], school failure [23] and depression [24]. However, few studies have
analysed how academic stress has been related to students’ academic motivation and their use of
learning strategies.
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1.3. Metacognitive Strategies and Critical Thinking

Traditionally, and today, the teaching methods that predominate in schools are based on a limited
practical applicability of knowledge and a pre-eminence of rote learning [25]. Thus, students are faced
with fictional situations designed by the teacher that often differ from real situations [26]. Furthermore,
the education system often pays more attention to the results achieved by students, without worrying
about the mental processes they have used to assimilate information and/or whether there is a clear
applicability of the assimilated knowledge by students to various everyday situations [27]. For this
reason, one of the aspects that must be promoted from the educational point of view is the predominance
of significant learning, with the aim of students developing conscious and reflexive learning that
will allow them not only to consolidate their own knowledge but also to establish the information,
skills and values that they will have to assimilate and apply in the future [28].

Thus, metacognitive strategies applied in the educational field can help to develop greater mental
activity in the student, as they allow them to observe their own learning process, using various
resources that serve to plan, control and evaluate their own progress [27]. In this way, the student
develops a much more complex mental activity that can lead them to reassess their way of thinking,
knowledge and beliefs about themselves and the context around them [29].

Studies focusing on metacognitive strategies in education have shown a positive relationship
with respect to academic performance [19,30], achievement of learning objectives [31], reading
comprehension [32] and second-language learning [33].

1.4. Objectives and Hypothesis

The aim of this study is to analyse the influence of teachers from the SDT perspective on academic
stress, motivation, critical thinking, metacognitive strategies and academic performance in university
students. The following hypotheses are specified: (a) Psychological controlling by the teacher will
positively predict academic stress. However, autonomy support will predict it negatively. (b) Academic
stress will negatively predict motivation, metacognitive strategies, critical thinking and academic
performance. (c) Academic motivation will positively predict metacognitive strategies, critical thinking
and academic performance. (d) Metacognitive strategies and critical thinking will positively predict
academic performance.

2. Methodology

2.1. Participants

This study involved 2456 university students (1358 women and 1098 men), belonging to
the University of Almeria and Malaga. The age of the participants varied between 19 and 26 years
(M = 22.45; SD = 1.45).

2.2. Measurement

2.2.1. Perceived Autonomy Support

The short version of the Teacher as Social Context Questionnaire [34] was used. The scale is
composed of a single factor with 8 items. The students responded through a Likert-type scale that
ranged from completely disagree (1) to completely agree (7). The reliability analysis of the original
scale revealed a score of 0.79.

2.2.2. Psychological Control

The Spanish version of the scale [35] from the psychologically controlling teaching scale [36]
was used. The scale is composed of a single factor with 7 items. The students responded through a
Likert-type scale that ranged from totally disagree (1) to totally agree (5). The reliability analysis of
the original scale revealed a score of 0.82.
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2.2.3. Academic Stress

The inventory stress manifestations [37] for students were used, specifically the Spanish version [38].
The scale is composed of 22 items that are divided into three factors: physiological (6 items), emotional
(10 items) and behavioural 6 items). The students responded through a Likert-type scale that ranged
from not at all (1) to totally agree (5). The reliability analysis of the original scale revealed a score of 0.81.

2.2.4. Academic Motivation towards Learning

The scale was used from the Spanish version [39] of the Academic Self-Regulation Scale
by Vansteenkiste, Sierens, Soenens, Luyckx and Lens [40]. This scale is made up of six factors,
namely intrinsic motivation (four items), integrated regulation (four items), identified regulation
(four items), introjected regulation (four items), external regulation (four items) and de-motivation
(four items). The students responded to each of the items using a Likert-type scale ranging from 1 (not
true) to 7 (completely true).

To assess the level of academic motivation, the self-determination index was calculated [41].
This index has been shown to be reliable and valid in numerous studies [42,43].

2.2.5. Metacognitive Strategies and Critical Thinking

The questionnaire for Spaniards [44] from the Motivated Strategies for Learning Questionnaire [45]
was used. Specifically, only the 12 items that measure metacognitive strategies and the 5 items for
critical thinking were taken into consideration. Students responded to each of the items using a
Likert-type scale ranging from 1 (not true) to 5 (completely true). The reliability analysis of the original
scale revealed scores of 0.82 (metacognition strategies) and 0.80 (critical thinking).

2.2.6. Academic Performance

The average grades of the students at the end of the 2019/2020 academic year were considered to
analyse their academic performance. The grades ranged from 5 (outstanding) to 1 (failing).

2.3. Procedure

Before starting the study, the heads of faculty and teaching staff were contacted, asked for their
collaboration and informed of the objectives of the study. Once their approval had been obtained,
students were required to participate in the study by signing an informed consent form, which contained
information about the study in which they were to participate. The questionnaires were completed by
the students individually, anonymously and at the beginning of the classes. In addition, a member
of the study was present to answer any questions that the study participants might have regarding
the questionnaires.

Finally, it should be noted that this study has followed the guidelines recommended by
the American Psychological Association and obtained its ethical approval by the Research Bioethics
Committee of the University of Almeria (Ref. UALBIO 2019/014).

2.4. Data Analysis

In the present study, several descriptive statistical analyses (e.g., mean, standard deviation
and Pearson’s bivariate correlations) and reliability analyses have been carried out. The SPSS v.25
statistical package (IBM, Armonk, NY, USA) was used for these analyses. In addition, a structural
equation model (SEM) was used to analyse the predictive relationships established in the hypothesised
model. The AMOS v.20 statistical package (IBM, Armonk, NY, USA) was used for this analysis. For SEM,
the maximum likelihood procedure was followed together with a bootstrapping of 6000 interactions.
The adjustment rates for accepting a rejection of the model are listed in Table 1 [46].
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Table 1. Adjustment indexes.

Statistics Good Indexes

Chi square/degree freedom Between 2 and 3
Comparative Fit Index (CFI) Greater than 0.95
Incremental Fit Index (IFI) Greater than 0.95
Tucker Lewis Index (TLI) Greater than 0.95

Root-Mean-Square Error of Approximation (RMSEA)
and its 90% confidence interval Equal or less than 0.06

Standardized Root-Mean-Square Residual (SRMR) Equal or less than 0.08

These rates must be interpreted with caution, as they are too strict or complicated to achieve in
complex models [47].

3. Results

3.1. Preliminary Analysis

The bivariate correlations, as shown in Table 2, were positive between each of the study
variables, except those related to psychological control and academic stress. Finally, it should be
noted that the reliability analysis showed a score higher than 0.70 [48] so that each of the factors was
considered reliable.

Table 2. Descriptive statistics and correlations between all variables.

Factors M SD α 1 2 3 4 5 6 7

1. Autonomy Support 5.18 1.99 0.81 - −0.38 *** −0.49 *** 0.39 *** 0.47 *** 0.12 * 0.43 ***
2. Psychological Control 1.97 1.65 0.83 - 0.28 ** −0.51 *** −0.51 *** −0.32 ** −0.46 **

3. Academic stress 2.42 1.88 0.87 - −0.61 ** −0.33 ** −0.08 −0.55 ***
4. SDI-Academic 15.37 8.46 - - 0.42 *** 0.47 ** 0.38 **

5. Metacognition Strategies 4.13 0.74 0.80 - 0.52 *** 0.53 ***
6. Critical Thinking 3.88 0.87 0.79 - 0.46 ***

7. Academic Performance 2.84 1.03 - -

Note: SDI = Self-Determination Index; *** p < 0.001; ** p < 0.01; * p < 0.05

3.2. Structural Equation Modelling

The adjustment rates of the hypothesised model, through the analysis of structural equations
(Figure 1), to analyse the predictive relationships were adequate: χ2 (55, n = 2456) = 152.65, χ2/df = 2.77,
p < 0.001, IFI = 0.97, TLI = 0.97, CFI = 0.97, RMSEA = 0.059 (IC 90% = 0.051–0.063), SRMR = 0.042.
These indexes reflect that the model had an acceptable adjustment and should therefore be considered
as adequate. Standardised regression was used to analyse the relationships between the study variables.

The relationships established in the structural equation model are specified below:

(a) Teacher control has been positively related to academic stress (β = 0.43, p < 0.01), while autonomy
support has been negatively related to academic stress (β = −0.13, p < 0.001).

(b) Academic stress has been negatively related to motivation (β = −0.43, p < 0.01), metacognitive
strategies (β = −0.51, p < 0.01), critical thinking (β = −0.37, p < 0.01) and academic performance
(β = −0.18, p < 0.01).

(c) Academic motivation has been positively related to metacognitive strategies (β = 0.61, p < 0.01)
and critical thinking (β = 0.26, p < 0.01).

(d) Metacognitive strategies and critical thinking will positively predict academic performance
(β = 0.72, p < 0.001) and (β = 0.33, p < 0.01) respectively.
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4. Discussion

The present study aimed to analyse the relationship from the duality of teacher influence
(autonomy support vs. psychological control) from the perspective of SDT, on academic stress,
motivation, critical thinking, metacognitive strategies and academic performance in university students.
This study considers for the first time the direct relationship between teachers’ behaviours and students’
psychological distress in the academic environment. In this sense, teachers, as managers of the academic
programme of their subjects, can have a decisive influence on the perception and emotions experienced
by students [49]. In addition, this study looks for the first time at how students’ psychological distress
influences their own motivation, metacognitive learning strategies and critical thinking. In this sense,
psychological distress has been positively related to poor academic performance, with a poor adaptive
process on the part of students to academic demands [50,51].

The results of the present study showed that autonomy support predicted negatively with academic
stress, while psychological control predicted positively with academic stress. Despite the results
achieved, no studies have been found that address these variables from the university academic
environment. However, SDT suggests that autonomy support promotes the process of adaptation
of students to the possible vicissitudes they may face by making their own decisions [52,53].
On the contrary, the psychological control exercised by the teacher interferes with the students’
decision-making process, negatively affecting their adaptation to these vicissitudes, since the possible
decisions taken by the students are the result of the decisions made by the teacher [7,52]. Depending
on the type of influence exerted by the teacher, this may generate a greater or lesser level of stress,



Int. J. Environ. Res. Public Health 2020, 17, 9089 7 of 11

since students could use coping strategies that they already know, favouring their adaptation process
in the face of vicissitudes. The university academic context is an enormous psychological and physical
strain for the student, due to the constant dedication required and constant challenges faced [54].
Therefore, depending on the influence that the teacher exerts, they may increase or decrease the feeling
of stress in the face of academic challenges and demands that students face, influencing students’
coping strategies [6,14]. In this way, students with an advantage in autonomy will develop their own
coping strategies that they are more comfortable with [52]. On the other hand, if they feel controlled by
the teacher, they will not develop coping strategies to deal with stressful situations, as the teacher is
the one who makes decisions without time to reflect and learn from their mistakes [6,7].

The results of the present study showed that academic stress predicted negatively with academic
motivation, learning strategies, critical thinking and academic performance. Despite the results
achieved, no studies have been found that address these variables from the academic sphere, only in
an isolated manner [55–57]. In this regard, a study conducted by Park et al. [56] with university
medical students found that academic stress was a negative predictor of motivation and academic
performance. Similarly, a study by Karaman and Watson [58] of high school students showed that those
students who had high levels of stress had low levels of internal motivation and low life satisfaction.
Despite the results of the present study, there are hardly any studies in the academic field that have
linked academic stress to the metacognitive strategies and critical thinking of university students.
A study by Roussis and Wells [59] showed that students with high levels of stress made little use
of metacognitive strategies and used rote learning strategies instead in order to regain control over
their academic performance. On the other hand, a study conducted by Yuan, Zhang and Fu [60] with
high school students showed that those students who were facing very stressful academic situations
showed a superficial style of thinking, while those students whose stress level was medium–high
showed critical thinking, which favoured their adaptation to vicissitudes. In this way, the presence of
academic stressors can be detrimental to an individual’s adaptation. This implies a loss of interest
in the acquisition of new skills, abilities and knowledge related to the use of those strategies aimed
at the realisation of comprehensive and meaningful learning, which are related to obtaining good
academic results. Therefore, it is necessary to limit such experiences and promote a more comprehensive
education without emphasising only academic performance.

On the other hand, results have shown that motivation, critical thinking and academic stress
positively predicted academic performance. Furthermore, motivation moderated the effects of academic
stress on academic performance, mitigating the negative effects of stress. These results have been
described in research with university populations [61], high school students [62] and distance learning
students [63]. These findings could be explained by the fact that metacognitive strategies are procedures
that facilitate information processing by selecting, organising and regulating cognitive processes [64].
In order to use them, students need to show a strong interest in the subject (i.e., an internal motivation
towards it), as it requires a conscious planning and use of these strategies, which facilitate academic
performance. In the same way, critical thinking requires a high degree of effort on the part of students,
who are only willing to invest if academic achievement is attainable [62]. Therefore, students will be
willing to make an effort to think critically if they perceive a high degree of control over their academic
achievement. While the relationship between a readiness to think critically and metacognition
strategies with respect to academic achievement seems quite logical, there are few studies that
have taken this relationship into account. In this sense, Hall, Hladkyj, Perry and Ruthig [65]
found that academic success in university students was positively related to the use of elaborate
learning (e.g., paraphrasing, summarising), which is a learning strategy that is highly correlated with
the disposition of critical thinking.

In spite of the results achieved in this study, it is important to point out a series of limitations:
(a) the study has been based on the use of self-reported questionnaires, which limits the access
to information of the subjects; (b) the interpretation of the relationships between the variables of
the present study can be interpreted differently according to the opinion of each reader; (c) the selection
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of the participants in the study has been non-probabilistic and, therefore, comparisons between
the populations of the study cannot be established. For all these reasons, future studies that follow a
mixed methodology (quantitative and qualitative) should deepen the relationships between academic
stress and learning strategies of university (and non-university) students, as well as incorporating
other factors such as resilience, emotions and coping strategies.

5. Conclusions

The results of the present study have shown how the psychological control exercised by the teacher
positively predicted academic stress, while the autonomy support negatively predicted academic
stress. Academic stress negatively predicted motivation, metacognitive strategies, critical thinking
and academic performance. Academic motivation positively predicted metacognitive strategies,
critical thinking and academic performance. Finally, metacognitive strategies and critical thinking
positively predicted academic performance. Due to these results, it is necessary to implement educational
programmes that enrich the class dynamics that take place at university, so that students feel more
motivated and can channel academic stress in a more positive way.

Author Contributions: Conceptualization, R.T., A.P., J.M.A.-P., M.J.L., A.V.G.-L., P.R.-P. and R.L.-L.; methodology,
R.T., A.P., J.M.A.-P., M.J.L., A.V.G.-L., P.R.-P. and R.L.-L.; validation, R.T., J.M.A.-P. and A.V.G.-L.; formal analysis,
R.T., J.M.A.-P. and A.V.G.-L.; investigation, R.T., A.P., J.M.A.-P., M.J.L., A.V.G.-L., P.R.-P. and R.L.-L.; resources,
R.T.; data curation, R.T., J.M.A.-P. and A.V.G.-L.; writing—original draft preparation, R.T., A.P., J.M.A.-P., M.J.L.;
writing—review and editing, R.T., A.P., J.M.A.-P., M.J.L., A.V.G.-L., P.R.-P. and R.L.-L.; supervision, R.T. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Reddy, K.J.; Menon, K.R.; Thattil, A. Academic Stress and Its Sources among University Students.
Biomed. Pharmacol. J. 2018, 11, 531–537. [CrossRef]

2. Trigueros, R.; Padilla, A.; Aguilar-Parra, J.M.; Rocamora-Pérez, P.; Morales-Gázquez, M.J.; López-Liria, R.
The Influence of Emotional Intelligence on Resilience, Test Anxiety, Academic Stress and the Mediterranean
Diet. A Study with University Students. Int. J. Environ. Res. Public Health 2020, 17, 2071. [CrossRef] [PubMed]

3. Liu, Q.; Zhao, F. Academic stress, academic procrastination and academicperformance: A moderated
dual-mediation model. J. Innov. Sustain. RISUS 2018, 9, 38–46. [CrossRef]

4. Choi, C.; Lee, J.; Yoo, M.S.; Ko, E. South Korean children’s academic achievement and subjective well-being:
The mediation of academic stress and the moderation of perceived fairness of parents and teachers. Child. Youth
Serv. Rev. 2019, 100, 22–30. [CrossRef]

5. Ryan, R.M.; Deci, E.L. Brick by Brick: The Origins, Development, and Future of Self-Determination Theory.
In Advances in Motivation Science; Elsevier: Amsterdam, The Netherlands, 2019; Volume 6, pp. 111–156.

6. Trigueros, R.; Mínguez, L.A.; González-Bernal, J.; Jahouh, M.; Soto-Cámara, R.; Aguilar-Parra, J.M. Influence
of Teaching Style on Physical Education Adolescents’ Motivation and Health-Related Lifestyle. Nutrients
2019, 11, 2594. [CrossRef]

7. Trigueros, R.; Aguilar-Parra, J.M.; López-Liria, R.; Rocamora-Pérez, P.; Parra, A.; Liria, L. The Dark Side of
the Self-Determination Theory and Its Influence on the Emotional and Cognitive Processes of Students in
Physical Education. Int. J. Environ. Res. Public Health 2019, 16, 4444. [CrossRef]

8. Vasconcellos, D.; Parker, P.D.; Hilland, T.; Cinelli, R.; Owen, K.B.; Kapsal, N.; Lonsdale, C. Self-determination
theory applied to physical education: A systematic review and meta-analysis. J. Educ. Psychol. 2020, 112, 1444.
[CrossRef]

9. Ryan, R.M.; Deci, E.L. Self-Determination Theory: Basic Psychological Needs in Motivation, Development,
and Wellness; Guilford Publications: New York, NY, USA, 2017.

10. Taylor, G.; Jungert, T.; Mageau, G.A.; Schattke, K.; Dedic, H.; Rosenfield, S.; Koestner, R. A self-determination
theory approach to predicting school achievement over time: The unique role of intrinsic motivation.
Contemp. Educ. Psychol. 2014, 39, 342–358. [CrossRef]

http://dx.doi.org/10.13005/bpj/1404
http://dx.doi.org/10.3390/ijerph17062071
http://www.ncbi.nlm.nih.gov/pubmed/32245007
http://dx.doi.org/10.24212/2179-3565.2018v9i2p38-46
http://dx.doi.org/10.1016/j.childyouth.2019.02.004
http://dx.doi.org/10.3390/nu11112594
http://dx.doi.org/10.3390/ijerph16224444
http://dx.doi.org/10.1037/edu0000420
http://dx.doi.org/10.1016/j.cedpsych.2014.08.002


Int. J. Environ. Res. Public Health 2020, 17, 9089 9 of 11

11. Ricard, N.C.; Pelletier, L.G. Dropping out of high school: The role of parent and teacher self-determination
support, reciprocal friendships and academic motivation. Contemp. Educ. Psychol. 2016, 44, 32–40. [CrossRef]

12. Li, J.; Deng, M.; Wang, X.; Tang, Y. Teachers’ and parents’ autonomy support and psychological
control perceived in junior-high school: Extending the dual-process model of self-determination theory.
Learn. Individ. Differ. 2018, 68, 20–29. [CrossRef]

13. Trigueros, R.; Aguilar-Parra, J.M.; Cangas, A.J.; López-Liria, R.; Álvarez, J.F. Influence of Physical Education
Teachers on Motivation, Embarrassment and the Intention of Being Physically Active during Adolescence.
Int. J. Environ. Res. Public Health 2019, 16, 2295. [CrossRef] [PubMed]

14. Haerens, L.; Aelterman, N.; Vansteenkiste, M.; Soenens, B.; Van Petegem, S. Do perceived autonomy-supportive
and controlling teaching relate to physical education students’ motivational experiences through unique
pathways? Distinguishing between the bright and dark side of motivation. Psychol. Sport Exerc. 2015, 16, 26–36.
[CrossRef]

15. Zeidner, M. Sources of academic stress: The case of first year Jewish and Arab college students in Israel.
High. Educ. 1992, 24, 25–40. [CrossRef]

16. Misra, R.; McKean, M.; West, S.; Russo, T. Academic stress of college students: Comparison of student
and faculty perceptions. Coll. Stud. J. 2000, 34, 236–245.

17. Wilks, S.E. Resilience amid Academic Stress: The Moderating Impact of Social Support among Social Work
Students. Adv. Soc. Work. 2008, 9, 106–125. [CrossRef]

18. Bedewy, D.; Gabriel, A. Examining perceptions of academic stress and its sources among university students:
The Perception of Academic Stress Scale. Health Psychol. Open 2015, 2. [CrossRef] [PubMed]

19. Ortega-Torres, E.; Portolés, J.J.S.; López, V.S. Inter-Relations among Motivation, Self-Perceived Use of
Strategies and Academic Achievement in Science: A Study with Spanish Secondary School Students.
Sustainability 2020, 12, 6752. [CrossRef]

20. Deb, S.; Strodl, E.; Sun, J. Academic stress, parental pressure, anxiety and mental health among Indian high
school students. Int. J. Psychol. Behav. Sci. 2015, 5, 26–34.

21. Crego, A.; Carrillo-Diaz, M.; Armfield, J.M.; Romero, M. Stress and academic performance in dental students:
The role of coping strategies and examination-related self-efficacy. J. Dent. Educ. 2016, 80, 165–172. [CrossRef]

22. Samaha, M.; Hawi, N.S. Relationships among smartphone addiction, stress, academic performance,
and satisfaction with life. Comput. Hum. Behav. 2016, 57, 321–325. [CrossRef]

23. Van Hoek, G.; Portzky, M.; Franck, E. The influence of socio-demographic factors, resilience and stress
reducing activities on academic outcomes of undergraduate nursing students: A cross-sectional research
study. Nurse Educ. Today 2019, 72, 90–96. [CrossRef] [PubMed]

24. Shin, S.-H. The Effect of Academic Stress and the Moderating Effects of Academic Resilience on Nursing
Students’ Depression. J. Korean Acad. Soc. Nurs. Educ. 2016, 22, 14–24. [CrossRef]

25. Mesa, M.D.; Guzmán, M.; Vázquez, C. Técnicas para promover el aprendizaje significativo en Educación
Física: Los Cmap-Tools. Retos. Nuevas Tend. Educ. Física Deporte Recreación 2009, 16, 58–62.

26. Rodríguez-Sandoval, E.; Vargas-Solano, É.M.; Luna-Cortés, J. Evaluación de la estrategia “aprendizaje basado
en proyectos”. Educ. Educ. 2010, 13, 13–25. [CrossRef]

27. Van Vliet, E.A.; Winnips, J.C.; Brouwer, N. Flipped-Class Pedagogy Enhances Student Metacognition
and Collaborative-Learning Strategies in Higher Education But Effect Does Not Persist. CBE Life Sci. Educ.
2015, 14, ar26. [CrossRef] [PubMed]

28. Zohar, A.; Barzilai, S. A review of research on metacognition in science education: Current and future
directions. Stud. Sci. Educ. 2013, 49, 121–169. [CrossRef]

29. Meijer, J.; Sleegers, P.; Elshout-Mohr, M.; Van Daalen-Kapteijns, M.; Meeus, W.; Tempelaar, D.T.
The development of a questionnaire on metacognition for students in higher education. Educ. Res. 2013,
55, 31–52. [CrossRef]

30. Ohtani, K.; Hisasaka, T. Beyond intelligence: A meta-analytic review of the relationship among metacognition,
intelligence, and academic performance. Metacognition Learn. 2018, 13, 179–212. [CrossRef]

31. Falcone, J.L.; Claxton, R.N.; Marshall, G.T. Communication Skills Training in Surgical Residency: A Needs
Assessment and Metacognition Analysis of a Difficult Conversation Objective Structured Clinical Examination.
J. Surg. Educ. 2014, 71, 309–315. [CrossRef]

32. Rahimirad, M.; Moini, M.R. The Challenges of Listening to Academic Lectures for EAP Learners and the Impact
of Metacognition on Academic Lecture Listening Comprehension. SAGE Open 2015, 5. [CrossRef]

http://dx.doi.org/10.1016/j.cedpsych.2015.12.003
http://dx.doi.org/10.1016/j.lindif.2018.09.005
http://dx.doi.org/10.3390/ijerph16132295
http://www.ncbi.nlm.nih.gov/pubmed/31261658
http://dx.doi.org/10.1016/j.psychsport.2014.08.013
http://dx.doi.org/10.1007/BF00138616
http://dx.doi.org/10.18060/51
http://dx.doi.org/10.1177/2055102915596714
http://www.ncbi.nlm.nih.gov/pubmed/28070363
http://dx.doi.org/10.3390/su12176752
http://dx.doi.org/10.1002/j.0022-0337.2016.80.2.tb06072.x
http://dx.doi.org/10.1016/j.chb.2015.12.045
http://dx.doi.org/10.1016/j.nedt.2018.10.013
http://www.ncbi.nlm.nih.gov/pubmed/30463034
http://dx.doi.org/10.5977/jkasne.2016.22.1.14
http://dx.doi.org/10.5294/edu.2010.13.1.1
http://dx.doi.org/10.1187/cbe.14-09-0141
http://www.ncbi.nlm.nih.gov/pubmed/26113628
http://dx.doi.org/10.1080/03057267.2013.847261
http://dx.doi.org/10.1080/00131881.2013.767024
http://dx.doi.org/10.1007/s11409-018-9183-8
http://dx.doi.org/10.1016/j.jsurg.2013.09.020
http://dx.doi.org/10.1177/2158244015590609


Int. J. Environ. Res. Public Health 2020, 17, 9089 10 of 11

33. Magogwe, J.M. Metacognitive awareness of reading strategies of University of Botswana English as Second
Language students of different academic reading proficiencies. Read. Writ. 2013, 4, 1–8. [CrossRef]

34. Belmont, M.; Skinner, E.; Wellborn, J.; Connell, J. Teacher as Social Context: A Measure of Student Perceptions
of Teacher Provision of Involvement, Structure, and Autonomy Support; University of Rochester: Rochester,
NY, USA, 1988.

35. Trigueros, R.; Aguilar-Parra, J.M.; González-Santos, J.; Cangas, A.J. Validación y adaptación de la escala de
control psicológico del profesor hacia las clases de educación física y su efecto sobre las frustraciones de las
necesidades psicológicas básicas. Retos 2020, 37, 167–173.

36. Soenens, B.; Sierens, E.; Vansteenkiste, M.; Dochy, F.; Goossens, L. Psychologically controlling teaching:
Examining outcomes, antecedents, and mediators. J. Educ. Psychol. 2012, 104, 108–120. [CrossRef]

37. Fimian, M.J.; Fastenau, P.A.; Tashner, J.H.; Cross, A.H. The measure of classroom stress and burnout among
gifted and talented students. Psychol. Sch. 1989, 26, 139–153. [CrossRef]

38. Espejo, M.E.; Blanca, M.J.; Fernández-Baena, F.J.; Torres, M.V.T. Adaptación española de la escala de
manifestaciones de estrés del Student Stress Inventory (SSI-SM). Psicothema 2011, 3, 475–485.

39. Trigueros, R.; Aguilar-Parra, J.M.; Fernández-Campoy, J.M.; Méndez-Aguado, C. Adaptación y validación
de la escala de motivación académica en secundaria con la incorporación de la regulación integrada y la
desmotivación. In Innovación Educativa en la Sociedad Digital; Dykinson: Madrid, Spain, 2020.

40. Vansteenkiste, M.; Sierens, E.; Soenens, B.; Luyckx, K.; Lens, W. Motivational profiles from a self-determination
perspective: The quality of motivation matters. J. Educ. Psychol. 2009, 101, 671–688. [CrossRef]

41. Vallerand, R.J. Intrinsic and Extrinsic Motivation in Sport and Physical Activity: A Review and a Look at
the Future. Handb. Sport Psychol. 2012, 3, 59–83. [CrossRef]

42. Trigueros, R.; Padilla, A.; Aguilar-Parra, J.M.; Mercader, I.; Lopez-Liria, R.; Rocamora, P. The Influence
of Transformational Teacher Leadership on Academic Motivation and Resilience, Burnout and Academic
Performance. Int. J. Environ. Res. Public Health 2020, 17, 7687. [CrossRef]

43. Trigueros, R.; Aguilar-Parra, J.M.; Mercader, I.; Fernández-Campoy, J.M.; Carrión, J. Set the Controls for
the Heart of the Maths. The Protective Factor of Resilience in the Face of Mathematical Anxiety. Mathematics
2020, 8, 1660. [CrossRef]

44. Pintrich, P.R.; Smith, D.; Garcia, T.; McKeachie, W.J. A Manual for the Use of the Motivated Strategies for Learning
Questionnaire (MSLQ); National Centre for Research to Improve Postsecondary Teaching and Learning:
Ann Arbor, MI, USA, 1991.

45. Roces, C.; Tourón, J.; González Torres, M.C. Validación preliminar del CEAM II. Psicológica 1995, 16, 347–366.
46. Hair, J.; Black, W.; Babin, B.; Anderson, R.; Tatham, R. Multivariate Data Analysis; Pearson/Prentice Hall:

Upper Saddle River, NJ, USA, 2006.
47. Marsh, H.W.; Hau, K.-T.; Wen, Z. In Search of Golden Rules: Comment on Hypothesis-Testing Approaches

to Setting Cutoff Values for Fit Indexes and Dangers in Overgeneralizing Hu and Bentler’s (1999) Findings.
Struct. Equ. Model. A Multidiscip. J. 2004, 11, 320–341. [CrossRef]

48. Cicchetti, D.V. Assessing Inter-Rater Reliability for Rating Scales: Resolving some Basic Issues. Br. J. Psychiatry
1976, 129, 452–456. [CrossRef] [PubMed]

49. Fernández Cruz, M. Desarrollo Profesional Docente; Grupo Editorial Universitario: Granada, Spain, 2006.
50. Robotham, D. Stress among higher education students: Towards a research agenda. High. Educ. 2008,

56, 735–746. [CrossRef]
51. Sharma, B.; Kumar, A.; Sarin, J. Academic stress, anxiety, remedial measures adopted and its satisfaction

among medical students: A systematic review. Int. J. Health Sci. Res. 2016, 6, 368–376.
52. Haerens, L.; Vansteenkiste, M.; De Meester, A.; Delrue, J.; Tallir, I.; Broek, G.V.; Goris, W.; Aelterman, N.

Different combinations of perceived autonomy support and control: Identifying the most optimal motivating
style. Phys. Educ. Sport Pedagog. 2018, 23, 16–36. [CrossRef]

53. Chang, Y.-K.; Chen, S.; Tu, K.-W.; Chi, L.-K. Effect of Autonomy Support on Self-Determined Motivation in
Elementary Physical Education. J. Sports Sci. Med. 2016, 15, 460–466.

54. Ramli, N.H.H.; Alavi, M.; Mehrinezhad, S.A.; Ahmadi, A. Academic Stress and Self-Regulation among
University Students in Malaysia: Mediator Role of Mindfulness. Behav. Sci. 2018, 8, 12. [CrossRef]

55. Çikrikci, Ö. Academic procrastination: The role of metacognitive awareness and educational stress. Mediterr. J.
Educ. Res. 2016, 19, 39–52.

http://dx.doi.org/10.4102/rw.v4i1.29
http://dx.doi.org/10.1037/a0025742
http://dx.doi.org/10.1002/1520-6807(198904)26:2&lt;139::AID-PITS2310260205&gt;3.0.CO;2-E
http://dx.doi.org/10.1037/a0015083
http://dx.doi.org/10.1002/9781118270011.ch3
http://dx.doi.org/10.3390/ijerph17207687
http://dx.doi.org/10.3390/math8101660
http://dx.doi.org/10.1207/s15328007sem1103_2
http://dx.doi.org/10.1192/bjp.129.5.452
http://www.ncbi.nlm.nih.gov/pubmed/1033010
http://dx.doi.org/10.1007/s10734-008-9137-1
http://dx.doi.org/10.1080/17408989.2017.1346070
http://dx.doi.org/10.3390/bs8010012


Int. J. Environ. Res. Public Health 2020, 17, 9089 11 of 11

56. Park, J.; Chung, S.; An, H.; Park, S.; Lee, C.; Kim, S.Y.; Lee, J.-D.; Kim, K.-S. A Structural Model of Stress,
Motivation, and Academic Performance in Medical Students. Psychiatry Investig. 2012, 9, 143–149. [CrossRef]

57. Yeom, Y.-R.; Choi, K.-B. Effects of the Reeducation of Core Fundamental Nursing Skills on Clinical Stress,
Critical Thinking Disposition and Self-Confidence in Nursing Skills of Senior Nursing Students. J. Korean
Acad. Soc. Nurs. Educ. 2016, 22, 283–293. [CrossRef]

58. Karaman, M.A.; Watson, J.C. Examining associations among achievement motivation, locus of control,
academic stress, and life satisfaction: A comparison of U.S. and international undergraduate students.
Pers. Individ. Differ. 2017, 111, 106–110. [CrossRef]

59. Roussis, P.; Wells, A. Psychological factors predicting stress symptoms: Metacognition, thought control,
and varieties of worry. Anxiety Stress. Coping 2008, 21, 213–225. [CrossRef] [PubMed]

60. Yuan, W.; Zhang, L.-F.; Fu, M. Thinking styles and academic stress coping among Chinese secondary school
students. Educ. Psychol. 2017, 37, 1015–1025. [CrossRef]

61. Wolters, C.A.; Hussain, M. Investigating grit and its relations with college students’ self-regulated learning
and academic achievement. Metacognition Learn. 2015, 10, 293–311. [CrossRef]

62. Trigueros, R.; Navarro, N. La influencia del docente sobre la motivación, las estrategias de aprendizaje,
pensamiento crítico de los estudiantes y rendimiento académico en el área de Educación Física.
Psychol. Soc. Educ. 2019, 11, 137–150. [CrossRef]

63. Broadbent, J. Comparing online and blended learner’s self-regulated learning strategies and academic
performance. Internet High. Educ. 2017, 33, 24–32. [CrossRef]

64. Karpicke, J.D.; Butler, A.C.; Roediger, H.L., III. Metacognitive strategies in student learning: Do students
practise retrieval when they study on their own? Memory 2009, 17, 471–479. [CrossRef]

65. Hall, N.C.; Hladkyj, S.; Perry, R.P.; Ruthig, J.C. The Role of Attributional Retraining and Elaborative Learning
in College Students’ Academic Development. J. Soc. Psychol. 2004, 144, 591–612. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.4306/pi.2012.9.2.143
http://dx.doi.org/10.5977/jkasne.2016.22.3.283
http://dx.doi.org/10.1016/j.paid.2017.02.006
http://dx.doi.org/10.1080/10615800801889600
http://www.ncbi.nlm.nih.gov/pubmed/18938290
http://dx.doi.org/10.1080/01443410.2017.1287343
http://dx.doi.org/10.1007/s11409-014-9128-9
http://dx.doi.org/10.25115/psye.v11i1.2230
http://dx.doi.org/10.1016/j.iheduc.2017.01.004
http://dx.doi.org/10.1080/09658210802647009
http://dx.doi.org/10.3200/SOCP.144.6.591-612
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Self-Determination Theory 
	Academic Stress 
	Metacognitive Strategies and Critical Thinking 
	Objectives and Hypothesis 

	Methodology 
	Participants 
	Measurement 
	Perceived Autonomy Support 
	Psychological Control 
	Academic Stress 
	Academic Motivation towards Learning 
	Metacognitive Strategies and Critical Thinking 
	Academic Performance 

	Procedure 
	Data Analysis 

	Results 
	Preliminary Analysis 
	Structural Equation Modelling 

	Discussion 
	Conclusions 
	References

