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Abstract: The Achievement Emotions Questionnaire (AEQ), based on the control-value theory of
achievement emotions, has been used in many fields of knowledge and has been translated into
many languages. The main objective of this study was to adapt and validate it for the experimental
sciences. A sample of 491 participants aged between 11 and 17 years (M = 13.73, SD = 1.19) from
secondary schools in different localities in the provinces of Huelva and Lanzarote, Spain was used.
The results obtained from the various statistical analyses showed that the questionnaire was valid and
reliable. The main contribution of the work presented is to broaden the field of application of a test on
emotions, AEQ-S, to experimental sciences. The AEQ-ES will allow us to learn the emotional profiles
of students, thus providing information to teachers, and will be very useful for future research aimed
at the study of emotions in experimental sciences.
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1. Introduction

It is quite common to find a significant number of students with a certain degree of
dissatisfaction and lack of motivation in classrooms. These students often display boredom
in the classroom, refuse to attend classes, want to leave school as soon as possible, and
some even find no meaning in the work they do [1]. In a study by [2] on the causes of
boredom in the classroom, it was observed that the main cause identified by students
was the uselessness of some subjects, their poor contextualisation and the methodology
used by teachers, but they also indicated the demeanour of the teachers. According to [3],
emotional experiences are always present and meaningful. Emotions are very important
in the teaching process [4], influencing students” motivation and academic achievements,
as they may feel excited while studying and be proud of their achievements, or they may
have negative emotions, stemming from poor grades or boredom during lessons [5].

It is evident and already more than demonstrated [6] that the emotions of the teacher
are transmitted to the students and that these are the main factor in the generation of
the classroom climate. One study, based on the crossover theory formulated by [7], which
consists of the belief that emotions can be triggered directly or indirectly from the emotions
of others, goes on to analyse how the teacher’s emotions trigger emotions in students.
Their own emotions play an important role and should not be neglected in the day-to-
day teaching profession. Hence the importance of teachers learning to regulate their
emotions [8] and becoming emotionally intellectual [9], given that they are the main
emotional leaders of their students. According to [10] (p. 5), “the teacher’s ability to
capture, understand and regulate the emotions of his or her students is the best index
of the emotional balance of his or her class.” Teachers need to be aware of and manage
the emotions that students experience in class, and in this sense, teachers who use boring
teaching methods or produce classes with many failed students will bring on negative
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emotions such as anguish, indignation [11] and boredom [2]. According to [12], these
negative emotions are associated with a deterioration in students’ attention, increasing
demotivation. Conversely, there are positive emotions that typically generate beneficial
effects on the construct of learning [13] and are related to a variety of adaptive school
behaviours, such as engagement and learning [14,15], as they favour inductive reasoning
and creativity [16] and widen the focus of attention, leading to greater exploration of the
environment, more creative responses and novel reflections [17].

With increasing evidence, and more and more authors defend the characterisation
of current teaching as an emotional practice, in which affective and cognitive processes
are involved, and also maintain that emotions are essential in the learning process [18,19].
Studies such as that of [20] have already shown that children’s and adolescents” emotions
are related to their academic performance. Positive emotions such as enjoyment of learning
generate positive links to achievement, and negative emotions such as exam anxiety
demonstrate negative links. In the same way, some studies report that positive emotions
facilitate learning, contribute to academic achievement [21] and predict satisfaction with
life [22]. In contrast, although some of them achieve the extrinsic motivation of learners to
a fair extent [23], negative emotions generally have a negative effect on learning [24] and
have no effect on life satisfaction [22].

It is also beginning to be acknowledged that many strategies to improve well-being
are aimed at developing positive emotions as a way of achieving higher levels of well-
being [25]. Psychological well-being has been approached from different theories, among
which the self-determination theory stands out, in which psychological functioning is
based on positive and healthy experiences, which depend on the personal characteristics of
each individual [26]. Psychological well-being encompasses life satisfaction, which [27] is
defined as the degree to which a person evaluates the overall quality of his or her life as a
whole in a positive way. Due to the importance of the construct, numerous instruments
for its measurement have been developed over recent decades. However, the most notable
is the Satisfaction with Life Scale [28]. Its application in educational contexts shows how
higher levels demonstrate better social relations, educational attainment and physical
health [29]. In addition, they demonstrate more favourable attitudes towards teachers and
school [30], as well as higher academic engagement [31] and academic aspirations [32].
If we focus on the case of science teaching and learning, according to [33] attribution
theory, pupils generate attitudes and emotions towards science during their time at school
depending on their successes or failures. It is striking, as [34] point out, that emotions
towards science change negatively with increasing age, with negative emotions being more
prominent in secondary education than in primary education. This issue has led more and
more researchers to focus on the influence of emotions in science education [18], with some,
such as [35], focusing on addressing problems faced by students, including disengagement
and negative attitudes towards science education and also the unsatisfactory approach
with which science education is delivered [36].

Ultimately, as has been shown, academic environments trigger a wide variety of
different emotions: students enjoy learning something new, feel proud of their results, feel
annoyed by excessive homework or get bored during a lesson. However, the measurement
of these achievement emotions or emotions that are directly linked to achievement activities
is very recent [37], especially due to the lack of instruments for this purpose [38]. This
gap is filled by the introduction of the Emotional Achievement Questionnaire (AEQ) [39].
According to [38], the AEQ is a measurement instrument that allows for the assessment of
various achievement emotions in different settings. This instrument is based on the control-
value theory of achievement emotions (CVTAE) [40], which highlights the importance
of students” emotions in achievement motivation by placing emotions as the central and
proximate principle in explaining students” behaviour and cognition [41].

The AEQ has been translated and adapted for several subjects [42—46], and even
validated for the purpose of assessing emotions in physics classes [47]. Recently, [11]
proposed exploring achievement emotions in physical education and [48] adapted and
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validated the AEQ for the Spanish context, given the satisfactory results obtained in other
contexts and subjects.

For all these reasons, and due to the great need to change achievement emotions
towards experimental sciences in students, as has been shown above, we propose adapting
and validating the AEQ for experimental sciences in secondary school, in order to create an
instrument that highlights emotional needs in the teaching and learning of science.

2. Methods
2.1. Participants

The sample consisted of 491 high school students (1st ESO-4th ESO) aged 11-17 years
(M =13.73, SD = 1.19), of whom 239 (47.5%) were girls, 233 (48.7%) were boys and 19 (3.9%)
preferred not to say. Nonrandom sampling was carried out [49] following the criteria given
by MacCallum et al. (2001) [50] for establishing the sample size, who suggest a conservative
radius of 20 participants for each scale item to be assessed, in order to minimise errors.
In this case, a minimum of 480 participants was required. The students belonged to
5 secondary schools located in Huelva and Lanzarote (Spain).

2.2. Instruments
2.2.1. Achievement Emotions Questionnaire for Science (AEQ-S)

The AEQ-S (Appendix A) was adapted from the AEQ-PE [48], which was itself adapted
from the Achievement Emotions in Preadolescent Students Questionnaire (AEQ-PA) [42].
This instrument consists of 24 items divided into six emotions (four for each emotion). These
emotions are: boredom (e.g., “I'm bored of the target class”), hopelessness (e.g., “Even
before I enter the target class, I know I won’t do well”), anger (e.g., “I feel angry after the
target class”), anxiety (e.g., “I feel nervous in the target class”), enjoyment (e.g., “I'm glad
it’s worthwhile to go to the target class”) and pride (e.g., “I'm proud of my participation in
the target class”).

The responses are rated on a Likert-type scale that ranges from 1 (strongly disagree) to
5 (strongly agree).

2.2.2. Life Satisfaction Scale

The Diener Life Satisfaction Scale [28] consists of five items that assess life satisfaction
through people’s overall judgement of their life. For the present work, we used the Spanish
translation of [51], which presents the items as follows: (a) “In most aspects, my life is as I
want it to be,” (b) “So far, I have got from life the things I consider important,” (c) “I am
satisfied with my life,” (d) “If I could live my life over again, I would repeat it as it has
been” and (e) “The circumstances of my life are good.” In this version of the instrument, the
number of response options was reduced (from 7 in the original version) so that the values
range from 1 to 5, where 1 is “strongly disagree” and 5 is “strongly agree.” This instrument
is a single-factor scale and has been used in a large number of studies, displaying very
good psychometric properties.

2.3. Procedure

Taking into account the objective of the study, a bibliographic search was carried
out to find specific investigations to evaluate aspects of the emotional involvement of
students. Finally, we focus on the Value-Control Theory of Achievement Emotions (CVTAE).
Specifically, taking this last validation and the main quadrants of the CVTAE into account,
the emotions considered were pride, anxiety, enjoyment, pride, boredom and hopelessness.

The next step was to carry out the adaptation of this scale. The version for students
from the area of Physical Education (AEQ-PE) was adapted to the context of natural
sciences. The questionnaires were prepared and contact made with the head teachers of the
secondary schools chosen for the study, explaining all the contents of the study and the
way in which it would be carried out. Subsequently, family consent was sought. In this
case, the sampling technique was convenience, non-probability sampling.
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Before participants filled in the questionnaires, a pilot sample of 30 students from
Grade 8 was tested. None expressed comprehension problems with the items. Teachers
were also informed of the need for each participant to mark their questionnaire, as af-
ter 30 days, these participants would complete another questionnaire in order to check
temporal stability.

Finally, data from all students who volunteered to participate in the study were
collected during school hours and digitised.

2.4. Data Analysis

The reliability and validity of the questionnaire was analysed through a study of its
psychometric properties. Thus, the scale was subjected to an analysis in which its internal
consistency and temporal stability were studied. In turn, the factor structure of the scale
was confirmed by a confirmatory factor analysis, using the most currently recommended
fit indices to evaluate the proposed models [52]: x2/df, comparative fit index (CFI), Tucker—
Lewis index (TLI), goodness-of-fit index (GFI), incremental fit index (IFI), root mean square
error of approximation (RMSEA) and standardised root mean square residual (SRMR).
Values equal to or higher than 0.90 for CFI, TLI, GFI and IFI, lower than 3 for x2/df and
lower than 0.06 for RMSEA and SRMR are considered good-fit indices [53,54]. Finally,
to test the performance of the scale in comparison to other scales, and more specifically
whether achievement emotions (AEQ or independent variable) predict life satisfaction
(SWL or dependent variable), a regression analysis was carried out.

The different analyses of the study were carried out using SPSS 24.0 and AMOS 24.0
statistical software (IBM, Armonk, NY, USA).

3. Results
3.1. Confirmatory Factor Analysis

The results of the confirmatory factor analysis using the maximum likelihood method
showed a good fit with the model (Figure 1): x? (237) = 590, p < 0.001, x2/df = 2.491,
CFI = 0.934, GFI = 0.909, IFI = 0.935, TLI = 0.924, RMSEA = 0.055, SRMR = 0.055. The factor
weights between items were statistically significant (p < 0.001) and ranged from 0.48 to 0.87.

3.2. Assessment of Internal Consistency and Temporal Stability

The results obtained from Cronbach’s alpha showed adequate internal consistency
of the AEQ-S (Table 1). Temporal stability was measured in 49 participants with 30 days
of difference between both measurements. Next, convergent validity was tested, as all
correlations were statistically significant (p < 0.001), showing negative relationships be-
tween positive emotions (enjoyment and pride) and negative emotions (hopelessness,
anxiety, boredom and anger), with the highest correlation coefficients being obtained in
the relationships between enjoyment and boredom (—0.76) and between enjoyment and
pride (0.81).

Table 1. Descriptive statistics, internal consistency, temporal stability, and convergent validity.

Emotions M SD o TS 1 2 3 4 5 6
Hopelessness 1.79 0.93 0.82 0.80 - —0.53 0.58 0.59 —0.68 0.70
Enjoyment 3.65 0.97 0.86 0.82 - —0.12 —0.76 0.81 —0.51
Anxiety 2.38 0.91 0.67 0.49 - 0.24 —0.26 0.54
Boredom 2.23 1.04 0.86 0.81 - —0.51 0.71
Pride 3.77 0.95 0.80 0.85 - —0.46
Anger 1.67 0.83 0.77 0.76 -

Note. M = mean; SD = standard deviation; « = Cronbach’s alpha; TS = temporal stability. All correlations were
significant (p < 0.001).
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Hopelessness

Figure 1. Confirmatory factor analysis of the Achievement Emotions Questionnaire for Experimental
Science (AEQ-S). The ellipses represent the factors and the rectangles represent the specific elements.

3.3. Criterion Validity Analysis

To measure the relationship of the AEQ-S dimensions with other variables, a regression
analysis was carried out. This analysis aimed to predict the outcome of the dependent
variable, life satisfaction, through the independent variable or achievement emotions. The
results showed (Table 2) how positive achievement emotions predict life satisfaction, in
contrast to negative achievement emotions. This is corroborated by the higher regression
weight of positive emotions, which explain approximately 35% of life well-being, and are
also significant (p < 0.001).

Table 2. Regression analysis results.

Variables R? B T p
SWL 0.063

Hopelessness —0.238 5.7 0.000
SWL 0.114

Enjoyment 0.306 791 0.000
SWL 0.052

Anxiety —0.219 —5.161 0.000
SWL 0.033

Boredom —0.155 —4.097 0.000
SWL 0.147

Pride 0.358 9.18 0.000
SWL 0.045

Anger —0.225 —4.78 0.000
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4. Discussion

The objective in this manuscript was to validate the AEQ for experimental science
lessons in high school. For this purpose, the AEQ-PE [48] was adapted for this subject. This
scale was for various reasons. Firstly, this questionnaire is focused on a subject (physical
education) at the same academic level. Secondly, the AEQ-PE values some of the most im-
portant emotions that were found to be the most important in the CVTAE [3] (hopelessness,
enjoyment, anxiety, boredom, pride and anger). Thus, the Achievement Emotions Ques-
tionnaire for Experimental Science (AEQ-S) was developed. The psychometric properties
of this scale were measured through different statistical data, such as confirmatory factor
analysis, temporal stability and internal consistency.

Confirmatory factor analysis revealed a model structured in six dimensions, as
achieved in [47] and [55]. Furthermore, the fit indices were also adequate and some-
what better than those shown by the AEQ-ES (primary education) in the Chinese [56] and
Italian [57] versions. The explanation for this may be due to the age of the participants,
as they were younger than in this study, and therefore there is a difference in cognitive
maturity and the ability to distinguish between emotions. The factor weights shown be-
tween the items (0.48-0.87) are in harmony with other validations of this scale, such as the
one for preadolescent students (AEQ-PA) [42] or the one validated in physical education
(AEQ-PE) [48]. These results show that there was coherence in the participants’ responses
and thus that they were not randomly answered. Although the anxiety variable showed
lower factor loadings than the other variables, very similar results have been found in
studies such as those of [42] and [58].

For internal consistency, temporal stability [59] and Cronbach’s alpha were acceptable,
as was the case in other research to date [44,60], although the values were slightly lower
(0.67-0.86) than in [39] (0.77-0.93), indicating that students were able to understand the
items for the most part, as their responses were quite consistent within each variable
or dimension, and their responses were also consistent over time. The anxiety variable,
which showed very high internal consistency and a low, although valid, value for temporal
stability, should be highlighted.

Taking into account the theoretical framework of this research, which states that
positive emotions promote satisfaction with life and negative emotions do not, and to
establish the external validity of the scale, a regression analysis was carried out, with
emotions as predictors of life satisfaction. The results showed moderate percentages of
explained variation, which were higher for positive emotions (enjoyment 11% and pride
15%) than for negative emotions (hopelessness 6.35%, anxiety 5.2%, boredom 3.3% and
anger 4.5%). Thus, the analysis of the regression weights suggests that the generation of
positive emotions and the avoidance of negative ones during science lessons will favour
students’ life satisfaction. In this respect, the results are partially in line with those obtained
by [24], as they highlighted that positive emotions predict increases in life satisfaction,
while negative emotions have weak effects and do not interfere with the benefits of positive
emotions. Consequently, since the correlations established were significant and coherent
with the theoretical framework, the external validity of the scale was evidenced in the
sciences.

Descriptive studies show higher perceptions in the positive emotions than in the nega-
tive ones, e.g., data shared by several studies [47,61], including the Turkish adaptation of
the Achievement Emotions Questionnaire for Mathematics (AEQ-M) [62]. This shows that
students demonstrate more positive emotions towards experimental science, although one
study found that German students showed higher levels of anger (negative emotion) [45].
The internal validity of the AEQ-ES is supported by the pattern of correlations obtained
between all variables, offering logical and adequate relationships, as positive (hopelessness,
anxiety, boredom and anger), results in line with several previous studies [12,38,44,62].
Again, anxiety showed lower values in the correlations with the variables, indicating emo-
tions (pride and enjoyment) were positively correlated, and negative correlations with
negative ones where the participants encountered some kind of difficulty in relation to
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the items linked to the anxiety variable, probably due to a lack of understanding, since
according to previous studies, anxiety shows negative effects [44]. However, all correlations
were statistically significant. These results allow us to understand that students are able
to differentiate between emotions in different school situations and provide psychometric
support for the AEQ-S. However, some limitations can be considered. Firstly, reference
should be made to the variables used, in this case only six, and the two remaining positive
emotions (relief and relaxation) that were not incorporated. However, the version selected
for adaptation did not make use of these either. Secondly, although the sample was not
small (491), for these cases in which the aim is to validate some kind of scale, larger samples
are usually selected in order to obtain even more consistent results. In addition, participants
were selected from only two provinces. Therefore, in future research, it would be very
appropriate to carry out the study with a larger number of provinces and to be able to
expand the study sample.

5. Conclusions and Future Directions

The importance of emotions in the educational context is more than evident, especially
in the field of experimental sciences, and thus there is a need for research to obtain more
information on this subject, in order to provide innovations that lead to an improvement in
the teaching and learning process. This is why in this study the validation of a scale that
fulfils this objective was carried out. The confirmatory factor analysis, internal consistency,
temporal stability and relationship with other scales provided satisfactory results, thus
supporting the reliability of the Achievement Emotions Questionnaire for Experimental
Sciences and allowing its validity to be confirmed. This leads us to the conclusion that this
questionnaire fulfils its function correctly, although with some nuances related to anxiety,
where some difficulties arose. As a future line of research and thanks to this questionnaire, it
will be possible to learn the different emotional profiles shown by students in experimental
science classes, allow teachers to adapt their methodology to the emotional requirements
of these students, and, furthermore, it will be very useful for the world of research, as
future studies focusing on emotions in relation to the teaching and learning of experimental
science can be carried out. As a limitation to this study, it should be taken into account that
the application of this scale was validated for students aged 12-16 years (high school) and
should not be used for students of different ages.
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Appendix A

Table Al. Achievement Emotions Questionnaire for Experimental Science (AEQ-S).

1. There’s no point in preparing for natural sciences classes because I'm not very good at it anyway
2. Even before I enter natural sciences classes, I know I won't get it right

3. I am motivated to go to natural sciences classes because it is exciting

4. I worry about the difficulty of the things I might be asked to do in natural sciences classes
5. I'would rather not go to natural sciences classes because it is impossible to do the
exercises correctly

6. I enjoy being in natural sciences classes

7. Ilook forward to the end of natural sciences classes because it’s so boring

8. I pride myself on being able to keep up with the pace of natural sciences classes

9. I get bored during natural sciences classes

10. I feel an anger growing inside me during natural sciences classes

11. I feel good when I am in natural sciences classes practising what the teacher proposes
12. I feel nervous in natural sciences classes

13. I get bored in natural sciences classes

14. I am proud of my participation in natural sciences classes

15. Because I am angry in natural sciences classes, I feel impatient

16. I have lost all hope of doing the natural sciences activities well

17. I'm afraid I might say/do the wrong thing in natural sciences classes. I'd prefer not
todo/say anything

18. It irritates me to think of all the useless things I have to learn in natural sciences

19. I find natural sciences classes rather monotonous

20. When I don’t understand something in natural sciences classes, my heart races

21. I feel angry after natural sciences classes

22. I think I can be proud of my knowledge of natural sciences

23. I'm glad it’s worthwhile to go to natural sciences classes

24. As I am proud of my achievements in the natural sciences, I am motivated to continue

References

1.  Esteban, EC. Como Motivar y Ensefiar a Aprender en Educacion Primaria: Método, Estrategias y Técnicas de Aprendizaje; CissPraxis:
Barcelona, Spain, 2000.

2. Daschmann, E.C.; Goetz, T.; Stupnisky, R.H. Exploring the antecedents of boredom: Do teachers know why students are bored?
Teach. Teach. Educ. 2014, 39, 22-30. [CrossRef]

3. Pekrun, R. The control-value theory of achievement emotions: Assumptions, corollaries, and implications for educational research
and practice. Educ. Psychol. Rev. 2006, 18, 315-341. [CrossRef]

4.  Uitto, M.; Jokikokko, K.; Estola, E. Numero especial virtual sobre profesores y emociones en la docencia y la formacién del
profesorado (TATE) en 1985-2014. Docencia Form. Del Profr. 2015, 50, 124-135. [CrossRef]

5. Destacamento, R. Academic emotions and performance of the senior high school students: Basis for intervention program. SMCC.
High. Educ. Res. J. 2018, 5, 69-92. [CrossRef]

6. Becker, E.S.; Goetz, T.; Morger, V.; Ranellucci, J. The importance of teachers’ emotions and instructional behavior for their students’
emotions and experience sampling analysis. Teach. Teach. Educ. 2014, 43, 15-26. [CrossRef]

7. Hartel, C.E.J.; Page, K.M. Discrete emotional crossover in the workplace: The role of affect intensity. J. Manag. Psychol. 2009, 24,
237-253. [CrossRef]

8. Sutton, R.E.; Harper, E. Teachers’ Emotion Regulation. In International Handbook of Research on Teachers and Teaching; En Saha, L.J.,
Dworkin, A.G., Eds.; Springer: Berlin/Heidelberg, Germany, 2009; pp. 389—401.

9. Cabello, R; Ruiz-Aranda, D.; Fernandez-Berrocal, P. Docentes emocionalmente inteligentes. REIFOP 2010, 13, 41-49.

10. Extremera-Pacheco, N.; Fernandez-Berrocal, P. Educando Emociones: La Educacion de la Inteligencia Emocional en la Escuela y la
Familia; Fernandez-Berrocal, P.,, Diaz, N.R., Eds.; Corazones Inteligentes: Barcelona, Spain, 2002; pp. 353-375.

11.  Simonton, K.L.; Garn, A.C. Exploring achievement emotions in physical education: The potential for the control-value theory of
achievemen emotions. Quest 2019, 71, 434-446. [CrossRef]

12.  Pekrun, R; Lichtenfeld, S.; Marsh, H.W.; Murayama, K.; Goetz, T. Achievement emotions and academic performance: Longitudi-
nal models of reciprocal effects. Child Dev. 2017, 88, 1653-1670. [CrossRef]

13.  Guillén-Buil, J.C. Neurociencia y emociones. En A. Caruana and N. Albaladejo- Bldzquez (Coords.), Emociones en Secundaria. AEMO.
Programa de alfabetizacion y gestion emocional; Generalitat Valenciana, Conselleria d’Educaci6, Investigacié, Cultura i Esport:
Valencia, Spain, 2017; pp. 41-48.

14. Garn, A.C.; Simonton, K.; Dasingert, T.; Simonton, A. Predicting changes in student engagement in university physical education:

Application of control-value theory of achievement emotions. Psychol. Sport Exerc. 2017, 29, 93-102. [CrossRef]


http://doi.org/10.1016/j.tate.2013.11.009
http://doi.org/10.1007/s10648-006-9029-9
http://doi.org/10.1016/j.tate.2015.05.008
http://doi.org/10.18868/sher5j.05.01213.04
http://doi.org/10.1016/j.tate.2014.05.002
http://doi.org/10.1108/02683940910939322
http://doi.org/10.1080/00336297.2018.1542321
http://doi.org/10.1111/cdev.12704
http://doi.org/10.1016/j.psychsport.2016.12.005

Behav. Sci. 2022, 12, 480 90of 10

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

King, R.; Gaerlan, M.].M. High self-control predicts more positive emotion, better engagement, and higher achievement in school.
Eur. J. Psychol. Educ. 2014, 29, 81-100. [CrossRef]

Extremera-Pacheco, N.; Fernandez-Berrocal, P. La inteligencia emocional en el contexto educativo: Hallazgos cientificos de sus
efectos en el aula. Rev. Educ. 2003, 332, 97-116.

Subramaniam, K.; Kounios, J.; Parrish, T.B.; Jung-Beeman, M. A brain mechanism for facilitation of insight by positive affect.
J. Cogn. Neurosci. 2009, 21, 415-432. [CrossRef] [PubMed]

Mellado, V.; Borrachero, A.B.; Brigido, M.; Melo, L.V,; Davila, M.A; Cafiada, F,; Conde, M.C.; Costillo, E.; Cubero, J.; Esteban, R.; et al.
Las emociones en la ensefianza de las ciencias. Ensefianza Las Cienc. 2014, 32, 11-36. [CrossRef]

Garritz, A. Pedagogical Content Knowledge and the affective domain of Scholarship of Teaching and Learning. Int. ]. Scholarsh.
Teach. Learn. 2010, 4, 1-6.

Goetz, T.; Hall, N.C. Academic boredom. In International Handbook of Emotions in Education; Pekrun, R., Linnenbrink-Garcia, L.,
Eds.; Routledge/Taylor & Francis Group: Oxfordshire, UK, 2014; pp. 311-330.

Um, E; Plass, ].L.; Hayward, E.O.; Homer, B.D. Emotional design in multimedia learning. J. Educ. Psychol. 2012, 104, 485-498.
[CrossRef]

D’'Mello, S.; Lehman, B.; Pekrun, R.; Graesser, A. Confusion can be beneficial for learning. Learn. Instr. 2014, 29, 153-170.
[CrossRef]

Vogel, S.; Schwabe, L. Learning and memory under stress: Implications for the classroom. Sci. Learn. 2016, 1, 16011. [CrossRef]
Cohn, M.; Fredrickson, B.; Brown, S.; Mikels, J.; Conway, A. Happiness unpacked: Positive emotions increase life satisfaction by
building resilience. Emotion 2009, 9, 361-368. [CrossRef]

Hue, C. Inteligencia emocional y bienestar. In Inteligencia Emocional y Bienestar II; Soler, J.L., Aparicio, L., Diaz, O., Escolano, E.,
Rodriguez, A., Eds.; Reflexiones, experiencias profesionales e investigaciones; Ediciones Universidad San Jorge: Zaragoza, Spain,
2016; pp. 32-44.

Deci, E.L.; Ryan, R M. The “what” and “why” of goal pursuits: Human needs and the self-determination of behaviour. Psychol.
Ing. 2000, 11, 227-268. [CrossRef]

Rodgers, V.; Neville, S.; La Grow, S. Health, functional ability and life satisfaction among older people 65 years and over: A
cross-sectional study. Contemp. Nurse 2017, 53, 1-9. [CrossRef]

Diener, E.; Emmons, R.A.; Larsen, R.J.; Griffin, S. The Satisfaction with Life Scale. |. Personal. Assess. 1985, 49, 71-75. [CrossRef]
Suldo, S.M.; Shaffer, E.]J. Looking beyond psychopathology: The dual-factor model of mental health in youth. Sch. Psychol. Rev.
2008, 37, 52-68. [CrossRef]

Gilman, R.; Huebner, E.S. Characteristics of adolescents who report very high life satisfaction. J. Youth Adolesc. 2006, 35, 293-301.
[CrossRef]

Lewis, A.D.; Huebner, E.S.; Malone, P.S.; Valois, R.F. Life satisfaction and Student engagement in adolescents. J. Youth Adolesc.
2011, 40, 249-262. [CrossRef]

Proctor, C.; Linley, P.A.; Maltby, J. Very happy youths: Benefits of very high life satisfaction among adolescents. Soc. Indic. Res.
2010, 98, 519-532. [CrossRef]

Weiner, B. An Attributional Theory of Motivation and Emotions; Springer: Berlin/Heidelberg, Germany, 1986.

Beauchamp, G.; Parkinson, J. Pupils” attitudes towards school science as they transfer from an ICT-rich primary school to
a secondary school with fewer ICT resources: Does ICT matter? Education and Information. Technologies 2008, 13, 103-118.
[CrossRef]

Howard, J.; Miles, G.; Rees-Davies, L.; Bertenshaw, E. Play in Middle Childhood: Everyday Play Behaviour and Associated
Emotions. Child. Soc. 2017, 31, 378-389. [CrossRef]

Cagande, ].L.L.; Jugar, R.R. The flipped classroom and college physics students’ motivation and understanding of kinematics
graphs. Issues Educ. Res. 2018, 28, 288-307.

Pekrun, R.; Stephens, E.J. Achievement emotions: A control-value approach. Soc. Personal. Psychol. Compass 2010, 4, 238-255.
[CrossRef]

Bieleke, M.; Gogol, K.; Goetz, T.; Daniels, L.; Pekrun, R. The AEQ-S: A short version of the Achievement Emotions Questionnaire.
Contemp. Educ. Psychol. 2021, 65, 101940. [CrossRef]

Pekrun, R.; Goetz, T.; Frenzel, A.C.; Barchfeld, P.; Perry, R.P. Measuring emotions in students’ learning performance: The
Achievement Emotions Questionnaire (AEQ). Contemp. Educ. Psychol. 2011, 36, 36—48. [CrossRef]

Pekrun, R.; Goetz, T.; Perry, R.P. Achievement Emotions Questionnaire (AEQ). User’s Manual. Unpublished Manuscript. 2005.
Available online: https:/ /psycnet.apa.org/doiLanding?doi=10.1037%2Ft21196-000 (accessed on 4 November 2022).

Simonton, K.L.; Garn, A.C. Negative emotions as predictors of behavioral outcomes in middle school physical education. Eur.
Phys. Educ. Rev. 2020, 26, 764-781. [CrossRef]

Peixoto, F.; Mata, L.; Monteiro, V.; Sanches, C.; Pekrun, R. The achievement emotions questionnaire: Validation for pre-adolescent
students. Eur. J. Dev. Psychol. 2015, 12, 472-481. [CrossRef]

Goetz, T.; Pekrun, R.; Hall, N.; Haag, L. Academic emotions from a social- cognitive perspective: Antecedents and domain
specificity of students” affect in the context of Latin instruction. Br. J. Educ. Psychol. 2006, 76, 289-308. [CrossRef] [PubMed]
Bhansali, A.; Sharma, M.D. The Achievement Emotions Questionnaire: Validation and implementation for undergraduate physics
practicals. Int. J. Innov. Sci. Math. Educ. 2019, 27, 34-46. [CrossRef]


http://doi.org/10.1007/s10212-013-0188-z
http://doi.org/10.1162/jocn.2009.21057
http://www.ncbi.nlm.nih.gov/pubmed/18578603
http://doi.org/10.5565/rev/ensciencias.1478
http://doi.org/10.1037/a0026609
http://doi.org/10.1016/j.learninstruc.2012.05.003
http://doi.org/10.1038/npjscilearn.2016.11
http://doi.org/10.1037/a0015952
http://doi.org/10.1207/S15327965PLI1104_01
http://doi.org/10.1080/10376178.2017.1319286
http://doi.org/10.1207/s15327752jpa4901_13
http://doi.org/10.1080/02796015.2008.12087908
http://doi.org/10.1007/s10964-006-9036-7
http://doi.org/10.1007/s10964-010-9517-6
http://doi.org/10.1007/s11205-009-9562-2
http://doi.org/10.1007/s10639-007-9053-5
http://doi.org/10.1111/chso.12208
http://doi.org/10.1111/j.1751-9004.2010.00259.x
http://doi.org/10.1016/j.cedpsych.2020.101940
http://doi.org/10.1016/j.cedpsych.2010.10.002
https://psycnet.apa.org/doiLanding?doi=10.1037%2Ft21196-000
http://doi.org/10.1177/1356336X19879950
http://doi.org/10.1080/17405629.2015.1040757
http://doi.org/10.1348/000709905X42860
http://www.ncbi.nlm.nih.gov/pubmed/16719965
http://doi.org/10.30722/IJISME.27.09.003

Behav. Sci. 2022, 12, 480 10 of 10

45.

46.

47.

48.

49.
50.

51.

52.

53.
54.

55.

56.

57.

58.

59.

60.

61.

62.

Frenzel, A.C.; Thrash, TM.; Pekrun, R.; Goetz, T. Achievement emotions in Germany and China: A cross-cultural validation of
the Academic Emotions Questionnaire-Mathematics. J. Cross Cult. Psychol. 2007, 38, 302-309. [CrossRef]

Rosas, J.S. The Achievement Emotions Questionnaire-Argentine (AEQ-AR): Internal and external validity, reliability, gender
differences and norm-referenced interpretation of test scores. Rev. Evaluar 2015, 15. [CrossRef]

Bhansali, A.; Angstmann, E.; Sharma, M.D. AEQ-PHYSICS: Una herramienta valida y fiable para medir las emociones
en fisica. In Actas de la Conferencia Australiana sobre Educacion Cientifica y Matemdtica, 2020; pp. 93-98. Available online:
https:/ /openjournals.library.sydney.edu.au/IISME/article /view /14640 (accessed on 4 November 2022).

Fierro-Suero, S.; Almagro, B.J.; Sdenz-Lopez, P. Validation of the Achievement Emotions Questionnaire for Physical Education
(AEQ-PE). Int. |. Environ. Res. Public Health 2020, 17, 4560. [CrossRef]

Bisquerra, R. Metodologia de la Investigacion Educativa; La Muralla: Madrid, Spain, 2004.

MacCallum, R.C.; Widaman, K.E; Preacher, K.].; Hong, S. Sample size in factor analysis: The role of model error. Multivar. Behav.
Res. 2001, 36, 611-637. [CrossRef]

Atienza, FL.; Pons, D.; Balaguer, I.; Garcia-Merita, M. Propiedades psicométricas de la escala de satisfaccion con la vida en
adolescentes. Psicothema 2000, 12, 314-319.

Lloret-Segura, S.; Ferreres-Traver, A.; Herndndez-Baeza, A.; Tomas-Marco, I. El analisis factorial exploratorio de los items: Una
guia préctica, revisada y actualizada. An. Psicol./Ann. Psychol. 2014, 30, 1151-1169. [CrossRef]

Bentler, PM. On tests and indices for evaluating structural models. Personal. Individ. Differ. 2007, 42, 825-829. [CrossRef]

Hu, L.T.; Bentler, PM. Criterios de corte para los indices de ajuste en el analisis de la estructura de covarianza: Criterios
convencionales versus nuevas alternativas. Modelado Ecu. Estruct. Una Rev. Multidiscip. 1999, 6, 1-55. [CrossRef]

Lichtenfeld, S.; Pekrun, R.; Stupnisky, R.H.; Reiss, K.; Murayama, K. Measuring students” emotions in the early years: The
Achievement Emotions Questionnaire-Elementary School (AEQ-ES). Learn. Individ. Differ. 2012, 22, 190-201. [CrossRef]

Zhou, L.; Wu, Y. Validacion de la version china del Cuestionario de Logros Emocionales-Escuela Primaria. Comport. Soc. Pers.
2021, 49, 10118-10128. [CrossRef]

Raccanello, D.; Brondino, M.; Moe, A.; Stupnisky, R.; Lichtenfeld, S. Enjoyment, boredom, anxiety in elementary schools in two
domains: Relations with achievement. J. Exp. Educ. 2019, 87, 449-469. [CrossRef]

Hong, J.; Nie, Y.; Heddy, B.; Monobe, G.; Ruan, J.; You, S.; Kambara, H. Revision y validacién del cuestionario de emociones de
logro-profesores (AEQ-t). Rev. Int. Psicol. Educ. 2016, 5, 80-107. [CrossRef]

Cicchetti, D.V. Pautas, criterios y reglas generales para evaluar instrumentos de evaluacién normalizados y estandarizados en
psicologia. Evaluacién Psicologica 1994, 6, 284-290. [CrossRef]

Davari, H.; Karami, H.; Nourzadeh, S.; Iranmehr, A. Examining the validity of the Achievement Emotions Questionnaire for
measuring more emotions in the foreign language classroom. J. Multiling. Multicult. Dev. 2020, 43, 1-14. [CrossRef]

Sanches, C.; Monteiro, V.; Mata, L.; Santos, N.; Gomes, M. Psychometric properties of the Portuguese version of the Achievement
Emotions Questionnaire for Elementary School. Anlise Psicolégica 2020, 38, 127-139. [CrossRef]

Calik, B.; Aydin, Y.C. Adaptacion Turca del Cuestionario de Emociones de Logros en Matematicas (AEQ-M): Estudio de
confiabilidad y validez. Tiirk Psikol. Danisma Ve Rehb. Derg. 2019, 9, 523-545.


http://doi.org/10.1177/0022022107300276
http://doi.org/10.35670/1667-4545.v15.n1.14908
https://openjournals.library.sydney.edu.au/IISME/article/view/14640
http://doi.org/10.3390/ijerph17124560
http://doi.org/10.1207/S15327906MBR3604_06
http://doi.org/10.6018/analesps.30.3.199361
http://doi.org/10.1016/j.paid.2006.09.024
http://doi.org/10.1080/10705519909540118
http://doi.org/10.1016/j.lindif.2011.04.009
http://doi.org/10.2224/sbp.10118
http://doi.org/10.1080/00220973.2018.1448747
http://doi.org/10.17583/ijep.2016.1395
http://doi.org/10.1037/1040-3590.6.4.284
http://doi.org/10.1080/01434632.2020.1766054
http://doi.org/10.14417/ap.1671

	Introduction 
	Methods 
	Participants 
	Instruments 
	Achievement Emotions Questionnaire for Science (AEQ-S) 
	Life Satisfaction Scale 

	Procedure 
	Data Analysis 

	Results 
	Confirmatory Factor Analysis 
	Assessment of Internal Consistency and Temporal Stability 
	Criterion Validity Analysis 

	Discussion 
	Conclusions and Future Directions 
	Appendix A
	References

