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The COVID-19 summer semester 2020 posed many challenges and uncertainties,
quite unexpectedly and suddenly. In a sample of 314 psychology students, it was
investigated how they experienced learning and preparing for an end-of-semester
exam, which emotions and strain they experienced, how academic performance was
affected, and how personal antecedents of learning as important facets of a learner’s
identity could support or prevent overcoming adverse circumstances of learning. The
participants of the study filled in a questionnaire about their achievement emotions and
strain they experienced during learning and exam preparation as well as academic
self-concept, motivation, gender, proneness to anxiety. Points achieved in the exam
were also recorded. The interaction between the variables was investigated by a
structural equation model. It showed that the investigated variables can be distinguished
into two groups, variables that contribute mainly negatively to performance and
variables with a positive contribution. Strain experienced during the COVID-19 pandemic
and unpleasant emotions “belong together” in the sense that they inhibit academic
performance directly or indirectly. Proneness to anxiety in academic situations was
related with higher levels of mental, emotional, and physical disturbances due to the
COVID-19 situation. In contrast, motivation and a high academic self-concept acted
as support for learning and performance. Both contribute to pleasant achievement
emotions in the learning situation; moreover, motivation had a direct relationship to
academic performance. The results from the present study do not only provide insight
into important students’ personal dispositions and their role for learning in adverse
circumstances but also give advice how to strengthen students for successful learning.

Keywords: academic self-concept, motivation, proneness to anxiety, intrusion and hyperarousal, achievement
emotions, academic performance
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INTRODUCTION

In Austria, the summer semester 2020 had just begun when
on 11 March, COVID-19 was declared a global pandemic by
the World Health Organization (World Health Organization
[WHO], 2020). To slow the spread of the virus, restrictions
on many everyday activities were announced for all citizens
by the Austrian federal government. In connection with these
developments, all universities closed their campuses and switched
to distance learning within the span of about a single day
(Feldhammer-Kahr et al., 2021). With closures of academic
institutions and wider social restrictions in place, students
experienced difficulties and insecurities concerning their studies,
ranging from whether courses would still be continued or
examinations be held to how to cope with the (until then rather
unfamiliar) online-learning conditions. Students were severely
affected by the outbreak of the pandemic in their academic and
social life and were exposed to a large strain on their wellbeing
(Vanaken et al., 2020; Chahal et al., 2021; Nia et al., 2021). Just
as the population in general, university students were affected
by affective sequelae of the circumstances during the pandemic,
such as excessive feelings of stress or anxiety. Exacerbation of
anxiety in the wake of the pandemic was related to usage of
maladaptive cognition and coping strategies (Dinu et al., 2021;
Godoy et al.,, 2021; Holt-Gosselin et al., 2021). These hitherto
unknown circumstances of learning posed a threat to wellbeing
and mental health which subsequently may have also impacted
students’ learning and academic achievement (Andrews and
Wilding, 2004; Barch et al., 2019; Charbonnier et al., 2022).

With this background, the present study investigates in a
sample of psychology students how they experienced learning
and preparing for an exam at the end of the summer semester
2020, which emotions they experienced, to which degree they
felt strain and impairments, and how academic performance
was affected. A focus was on the question to which degree
antecedents of learning like proneness to anxiety, academic
self-concept, or motivation may support or hinder learning in
adverse circumstances.

LEARNING AND PERFORMANCE IN
ADVERSE CIRCUMSTANCES

Hyperarousal and Intrusion as Reactions

to Strain

Drastic events like the COVID-19 pandemic influence an
individual’s cognitive, emotional, and physiological processes in
various ways. Already former pandemics like the HIN1 influenza
or the acute respiratory syndrome (SARS) epidemic in 2003
had the potential to influence not only physical health but also
mental health of the general population (Lau et al., 2010; Vanaken
et al., 2020; Charbonnier et al., 2022). The few studies on the
impact of the COVID-19 pandemic show a variety of strain-
related responses in the population of different countries (e.g.,
for Belgium, Vanaken et al., 2020; China, Wang et al., 2019; Iran,
Nia et al., 2021). Typical response patterns to such disturbances

and strain manifest themselves in different ways; for example,
as intrusion, i.e., intrusive thoughts, a preoccupation with the
traumatic events, unwanted thinking about them, disrupting
experiences like flashbacks to the difficult situations, frequent
thoughts and images about the experience, related feelings about
the experience, and/or dreaming about the events (Horowitz
et al,, 1979; Nia et al., 2021). Such intrusive disturbances may
be accompanied by hyperarousal, i.e., troubles in concentrating,
feeling jumpy, irritable, and angry, or physical reactions (Nia
et al., 2021) as well as by attempts to avoid thoughts about
the current situation, to remove the events from memory, or
denying the meaning and consequences of the stressful events.
Intrusion and hyperarousal concern cognition, emotion, as well
as physiological processes (Sundin and Horowitz, 2003).

Emotions in Learning Processes

Increased levels of distress and strain may interfere with
students’ assessments of a learning situation, with their learning
behaviors, their emotions and learning outcomes. One speaks
of achievement emotions and of proximal learning factors
when describing emotions experienced in learning-related
situations (Pekrun et al., 2007; Kamtsios and Karagiannopoulou,
2020; Rentzios and Karagiannopoulou, 2021). Achievement
emotions can be distinguished into pleasant or unpleasant ones
(Putwain et al., 2021).

Examples for unpleasant achievement emotions are anxiety,
anger, shame, etc. These emotions arise mostly from critical and
negative assessments and expectations of the learning situation
and possible outcomes. When learners experience a lack of
control over learning outcomes, and at the same time regard the
reason for learning as important, they are likely to be affected
by increased levels of unpleasant achievement emotions (Putwain
etal., 2021). These unpleasant emotions reduce the motivation to
approach a learning goal and are related to avoidance behavior,
reduced effort, and less time spent for learning (Macher et al.,
2013). Unpleasant emotions also divert attention from relevant
learning activities and increase attention to inappropriate cues.
In this case, they take up a portion of the processing capacity
that would be needed for task performance (Eysenck et al,
2007; Macher et al.,, 2013). They also may trigger the use of
rigid learning strategies, such as simple rehearsal and algorithmic
procedures (Villavicencio and Bernardo, 2013).

Examples for pleasant achievement emotions are joy,
satisfaction, pride, etc. Such pleasant emotions indicate a positive
appraisal of the importance, i.e., the value, of the learning
task and learning outcomes as well as confidence (Villavicencio
and Bernardo, 2013). Positive achievement emotions are related
to a learner’s sense of control over the learning situation, to
self-regulated learning, and increased effort (Tracy and Robins,
2004). Positive achievement emotions such as enjoyment during
learning tasks are mostly associated with higher interest and effort
in learning, and less irrelevant thinking (Pekrun et al., 2002).

Achievement emotions may arise from the interaction
of stable distal factors like learners’ dispositions and self-
assessments (Luttenberger et al, 2018b; Rentzios and
Karagiannopoulou, 2021) with characteristics of a learning
situations (like uncertainty of learning circumstances). In this
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interaction the learners’ appraisal of the controllability of the
learning situation and the value of learning outcomes plays an
important role for the development of unpleasant or pleasant
achievement emotions (Kamtsios and Karagiannopoulou, 2020).

Personal Antecedents for Learning and
Achievement Emotions as Distal

Learning Factors

Motivation as a long-lasting engagement plays a crucial role when
it comes to learning behaviors, emotions, as well as persistence
in learning (Dickhduser and Meyer, 2006). It explains the degree
to which an individual makes an effort to achieve a particular
goal like a good test score. According to self-determination
theory (Deci and Ryan, 2008), intrinsic motivation can be
described as an experience of competency, autonomy, and joy
that manifests itself in sustainable efforts over a longer range of
time. It is autonomous in the sense that it is experienced as self-
determined (Ryan and Deci, 2000; Van Soom and Donche, 2014).
Furthermore, intrinsic motivation is assumed to be related to
deep learning and seeking understanding and personal meaning
inlearning (Rentzios and Karagiannopoulou, 2021). Intrinsic and
extrinsic motivation can be ordered along a continuum with
extrinsic motivation taking different forms. Extrinsic motivation
may be triggered by external rewards (e.g., a high salary, positive
feedback by a teacher) but it may also rely on internal sources
within the person itself (e.g., when a student regards her/his
chosen study subject as important and accepts the necessity of
learning even though it is not always experienced as enjoyment).
In that case, one speaks of identified motivation, i.e., a person
knows that a behavior is beneficial toward one’s development
and adopts that behavior as one’s own (Deci and Ryan, 2008).
Extrinsic motivation is assumed to be related to surface learning
approaches like rote learning and with minimizing effort for
learning (Rentzios and Karagiannopoulou, 2021).

An important disposition with an influence on learning
and performance is proneness to anxiety (Chamorro-Premuzic
and Furnham, 2003; Luttenberger et al., 2018b). It describes
temporally stable individual differences in the tendency to
perceive stressful situations as dangerous or threatening
(Spielberger, 1985; Endler and Kocovski, 2001; Meijer, 2001).
In educational settings, individuals may suffer from anxiety in
different academic situations, such as taking a test, preparing
for an exam, or attending a class. Proneness to anxiety in
academic situations has been linked to the application of less
efficient cognitive learning strategies and to a lower investment
of individual resources such as attention, effort, or time (Hill
and Wigfield, 1984; Pintrich and de Groot, 1990; Matthews
et al., 2000; Cassady and Johnson, 2002). Proneness to anxiety
is often accompanied by low expectations of success and
assessments of low controllability of a learning situation
(Lazarides and Raufelder, 2021).

Also, alearner’s assessment of oneself can make a difference for
learning. The academic self-concept describes a stable assessment
of one’s skills and knowledge in a specific academic domain
or generally in school or university. It has an influence on
achievement beyond that which may be explained by prior

achievement. An individual’s self-concept in a specific domain
is influenced by prior learning experiences and, therefore, is also
indicative of skills in a specific knowledge domain (Macher et al.,
2013; Wimmer et al., 2019). A high (and confident) self-concept
is related to feelings of control over learning outcomes (Lazarides
and Raufelder, 2021). Additionally, self-concept may be defined
according to different frames of reference (Dickhduser et al.,
2002; Ertl et al., 2017; Wimmer et al., 2019). The assessment of
one’s academic abilities can be compared to the abilities of peers
like co-students, or to an external criterion, like the demands of
an academic subject, or it can be a global assessment of one’s
academic abilities overall (Luttenberger et al., 2019).

Personal dispositions and stable self-assessments like the
academic self-concept, proneness to anxiety, or motivation form
important facets of a learner’s identity and act as antecedents and
distal factors for learning (Macher et al., 2013).

Relationships Between Variables and

Research Questions

Distal factors for learning as they were explained above constitute
relatively stable characteristics that develop through learning
experiences from childhood on (Marsh and Martin, 2011;
Guil et al., 2019) and that are correlated to each other. For
example, higher proneness to anxiety is mostly related to a lower
academic self-concept (Macher et al., 2013) as well as to lower
intrinsic motivation and to evaluations of learning situations as
being uncontrollable (Lazarides and Raufelder, 2021). Research
also suggests gender differences in the sense that women are
more prone to anxiety and hold a more critical self-concept
(Luttenberger et al, 2018a,b) but often they outweigh these
adverse self-assessments and dispositions by higher effort and
motivation (Macher et al., 2013). The personal characteristics
described here constitute antecedents for learning and form
the basis of the model to be investigated (see Figure 1). They
may function as a buffer or as an amplifier for the evaluation
and emotional responses to environmental-related strain as
experienced in the COVID-19 pandemics (Dinu et al., 2021;
Godoy et al,, 2021; Holt-Gosselin et al., 2021).

Therefore, emotional responses to the pandemic situation
such as hyperarousal and intrusion were included into the
present research. It can be assumed that emotional reactions
to the hitherto unknown circumstances of a pandemic
also impact students’ learning emotions and experiences
in situations like exam preparation (Andrews and Wilding, 2004;
Barch et al., 2019).

Pleasant and unpleasant achievement emotions and
their impact for learning outcomes are another focus of
the study. Unpleasant emotions have been identified as
distractors for learning and as triggers of maladaptive learning
strategies (Villavicencio and Bernardo, 2013), whereas positive
achievement emotions are mostly associated with better
learning outcomes (Pekrun et al., 2002). However, it should
be considered that achievement emotions are at least to some
degree directly related to distal stable factors of learning that
influence how learners assess the controllability of a learning
situation, how much value they attach to it, or also how much
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FIGURE 1 | Model for the investigation.
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effort they exert, and which learning strategies they prefer
(Macher et al., 2012, 2013).

Distal factors of learning may also directly affect learning
outcomes as they are reflections of knowledge and skills (e.g.,
academic self-concept, Wimmer et al., 2019) and/or as they
may unfold their effects directly in a test situation (e.g., anxiety,
motivation, Macher et al., 2012, 2013).

In the light of these relationships between variables a structural
equation model was investigated in order to answer the following
research questions on learning in the COVID-19 pandemic:
to which degree are achievement emotions either positively or
negatively related to exam performance? Which role obtain
reactions like intrusive thoughts or hyperarousal in the interplay
with achievement emotions and performance? To which degree
may distal factors like the academic self-concept, motivation,
gender or proneness to anxiety support or impair learning and
learning outcomes measured as academic performance in an
exam situation?

MATERIALS AND METHODS

Participants

Participants were 314 students at an Austrian university; of
these 228 were students in the psychology bachelor’s or master’s
degree and 74 were pre-service teachers with Psychology as
teaching subject. All participants attended an exam in one of
three lectures on Educational Psychology. The sample included
236 female (75.16%) and 78 male students (24.84). The gender
composition of the sample corresponds to the gender distribution
of psychology students in Austria. Age of the participants ranged
from 19 to 45 years (M = 24.17, SD = 3.54).

Measures and Procedure
Intrusion and hyperarousal as reactions to stressful situations
were measured by the German version of the Impact of Event

Scale—revised version (Maercker and Schiitzwohl, 1998). The
questionnaire consists of 22 statements that have to be rated on
a 4-point Likert scale ranging from “not at all” (1) to “often” (4).
Some items were slightly adapted to fit the COVID-19 situation
of summer 2020 (e.g., wording of “other things kept reminding
me of it) it was then replaced by “the COVID-19 situation,”
while other items could be kept close to the original (e.g., “I
had difficulties sleeping through the night”). After removing
two items because of their extreme probabilities (p; < 0.15) the
remaining items were fed into a principal component analysis.
Six further items were removed because of substantial side
loadings. Items that were not included in the factor solution
mostly indicated severe post-traumatic stress or did not fit well
to the circumstances a longer-lasting and still ongoing stressful
situation. The resulting two factors intrusion (6 items, 2 of which
originally belonged to a different factor) and hyperarousal (4
items) showed selectivities of 0.462 < ri; < 0.695. For intrusion
factor loadings lay between 0.429 to 0.858 (with four items
above 0.740); internal consistency was 0.804. For hyperarousal
factor loadings items lay between 0.612 and 0.695; internal
consistency was 0.828.

Achievement emotions were measured by the Achievement
Emotions Questionnaire (AEQ) (Pekrun et al., 2005). The AEQ
consists of three parts which assess achievement emotions
(enjoyment, hope, pride, anger, anxiety, shame, hopelessness,
and boredom) experienced in the classroom, in test-related
situations, and in learning situations like studying at home,
e.g., for exam preparation. Only the items on emotions in
learning situations were of interest for the present study. The
questionnaire consisted of 75 statements that were answered on
a five-point Likert scale ranging from “did apply very seldom”
(1) to “did apply very often” (5). Students had to assess how the
statements described their achievement emotions experienced
1 week prior to the exam. Item examples include “I worry
whether I'm able to cope with all my work” (anxiety), “I get
angry while studying” (anger), “I enjoy acquiring new knowledge”
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(enjoyment), “I feel confident when studying” (learning-related
hope). Principal component analysis found three factors:
pleasant emotions (37 items), unpleasant emotions (18 items),
and boredom (12 items). Eight items were removed due to
substantial side loadings. Item analysis showed probabilities
of 0.153 < p; < 0.793, selectivities of 0.486 < ry; < 0.790,
and internal consistencies of 0.928 < o < 0.966. For the
present investigation, the factors pleasant and unpleasant
emotions were used.

Proneness to anxiety and motivation in academic contexts
were measured by the LASSI (Learning and Study Strategies
Inventory) (Weinstein and Palmer, 2002; Khalil et al., 2020).
The LASSI consists of 10 subscales with a total of 80 items
(statements) that have to be rated on a 5-point Likert scale from
“not at all typical for me” (1) to “very much typical for me” (5).
Only the subscales proneness to anxiety in academic situations
and motivation were of interest for the present study. Some
items had to be slightly adapted to fit the terminology of the
university system in the German-speaking countries. Based on
the analysis of item probability (0.245 < p; < 0.790), principal
component analysis (with promax rotation), item selectivity
(0.480 < ri < 0.767), and Cronbachs o, eight items were
attributed to the subscale proneness to anxiety (o = 0.891) and
seven items to the subscale motivation (o = 0.819). Example
items for the subscale anxiety are “Even when I am well prepared
for a test, I feel very anxious.” The subscale motivation consists
of seven items that measure intrinsic and identified motivation
(item examples are “Even when learning materials are dull and
uninteresting I can manage to keep working until I finish” or
“Even if I do not like an assignment, I am able to get myself to
work hard on it”).

Academic self-concept was measured by three key items from
three subscales of the SASK (Scales Academic Self-Concept)
(Dickhauser et al., 2002) which measure an external frame of
reference. Students assessed their study-related skills compared
to the requirements and demands of their study subject and
compared to fellow students on a 7-point Likert scale ranging
from low (1) to high (7), and gave an assessment of their
study abilities (also on a 7-point scale). Item analysis showed
items probabilities of 0.607 < p; < 0.674, item selectivities of
0.640 < rj; < 0.693, and an internal consistency of o = 0.818.

Academic performance was measured as
performance by the number of points achieved. Measurement
of points achieved were chosen over grades as they are a more
accurate measurement on the level of interval scales. Learning
objectives of the exam tasks mainly comprised understanding
and application of psychological theories and procedures (see
learning taxonomy by Anderson et al., 2001). All participants had
taken part in one of three lectures on Educational Psychology.
For each course, students could take the exam in either June or
July 2020. All exams were structured similarly with a length of
45 min exam time and between 22 and 23 multiple-choice or
single-choice tasks and two questions with open answers. Exam
points achieved by each participant were transformed to z-scores
for each exam group.

Furthermore, demographic variables like students’ gender, age,
or study subject were recorded.

examination

All participants filled in the questionnaire 3-1 day before
attending their exam. The study was performed in accordance
with the 1964 Declaration of Helsinki and the American
Psychological Association’s Ethics Code. The Ethics Committee
of the University of Graz had approved the study. Participation in
the research was voluntary. All participants gave written consent
to participate in the study and to confirm that their data were
used in an empirical study. Statistical analyses were carried out
with R 4.1.1 and the lavaan 0.6.9 package for structural equation
modeling (Rosseel, 2012).

RESULTS

Descriptive statistics and correlations between the investigated
variables are presented in Tables 1, 2.

Structural equation modeling was used to investigate the
relations between the variables of interest. After eliminating all
non-significant paths, the model shown in Figure 2 shows all
significant paths with their corresponding values. The % test and
descriptive fit indices suggest a good model fit (x2[11] = 17.957,
p = 0.083, y*/df = 1632, CFI = 0988, SRMR = 0.026,
RMSEA = 0.045). Generally, values of x%/df < 2, CFI > 0.95,
RMSEA < 0.05, and SRMR < 0.05 are considered as indicators
of good model fit (Kaplan, 2009).

TABLE 1 | Descriptive statistics of the variables of interest in the whole sample
and for the subsamples of female and male students.

1 SD Mdn Min Max
Age 2417 3.54 23.00 19.00 45.00
Women 23.84 3.39 23.00 19.00 45.00
Men 25.18 3.80 24.00 19.00 35.00
Academic self-concept 4.83 0.94 5.00 1.00 7.00
Women 4.82 0.87 5.00 2.00 7.00
Men 4.88 1.1 5.00 1.00 7.00
Intrusion 2.05 0.69 2.00 1.00 3.83
Women 2.10 0.71 217 1.00 3.83
Men 1.91 0.63 1.83 1.00 3.17
Hyperarousal 1.77 0.76 1.50 1.00 4.00
Women 1.84 0.79 1.75 1.00 4.00
Men 1.53 0.62 1.25 1.00 3.50
Unpleasant emotions 2.18 0.80 1.95 1.00 4.60
Women 2.21 0.80 2.10 1.00 4.60
Men 1.88 0.72 1.68 1.00 3.95
Pleasant emotions 2.83 0.71 2.83 1.06 4.72
Women 2.82 0.68 2.83 1.33 4.67
Men 2.85 0.78 2.89 1.06 4.72
Anxiety 2.48 0.98 2.38 1.00 5.00
Women 2.61 0.97 2.50 1.00 5.00
Men 2.08 0.90 1.88 1.00 4.63
Motivation 3.73 0.68 3.86 1.43 5.00
Women 3.80 0.64 3.86 1.43 5.00
Men 3.51 0.74 3.50 1.86 5.00
Academic performance 0.07 0.95 0.20 —2.52 1.86
Women 0.11 0.96 0.27 —2.52 1.86
Men —0.05 0.92 —0.01 —2.26 1.84
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TABLE 2 | Correlations between the investigated variables.

Variables 1 2 3 4 5 6 7 8 9

(1) Gender 0.049 —0.111% —0.166"* —0.203** 0.012 —0.242" —0.181** —0.085
(2) Academic self-concept 0.049 —0.1156* —0.106 —0.396™" 0.229* —0.359"* 0.292** 0.177*
(3) Intrusion —0.111* —0.1156% 0.628™ 0.445 0.035 0.409™* —0.001 —0.048
(4) Hyper-arousal —0.166™ —0.106 0.628™* 0.5621** —0.097 0.462** —0.104 —0.069
(5) Unpleasant emotions —0.203** —0.396"* 0.445™ 0.521* —0.232" 0.664** —0.232** —0.172*
(6) Pleasant emotions 0.012 0.229" 0.035 —0.097 —0.232* —0.015 0.360"* 0.014
(7) Proneness to anxiety —0.242 —0.359" 0.409** 0.462** 0.664** —0.015 —0.099 —0.087
(8) Motivation —0.181* 0.292** —0.001 —0.104 —0.232** 0.360** —0.099 0.233"
(9) Academic performance —0.085 0177 —0.048 —0.069 —-0.172 0.014 —0.087 0.233**

Pearson and Spearman, respectively.
P < 0.05, *p < 0.01.

FIGURE 2 | Structural equation model (SEM).

Variables in Direct Relationship With
Academic Performance

Only two factors, motivation and unpleasant emotions, had
a direct relationship to academic performance. Motivation
contributed positively (y = 0.206) to performance. The mean in
the sample is M = 3.73 (SD = 0.68), which is above the scale mean
of 2.5 (scale ranging from 1 = low to 5 = high), and it indicates
positive student assessments of their motivation level. Unpleasant
achievement emotions contributed negatively (y = —0.121) but
with a lower weight than motivation.

Variables in Direct Relationship With

Achievement Emotions

Several variables contributed positively to unpleasant emotions:
general proneness to anxiety in academic situations (y = 0.465),
hyperarousal (y = 0.190), intrusive thoughts (y = 0.122).
For academic self-concept (y = —0.157) and motivation
(y = —0.119), high values corresponded to a low level
of unpleasant emotions. Furthermore, there was a negative

relationship between unpleasant and pleasant achievement
emotions (y = —0.212). Academic self-concept (y = 0.143)
and motivation (y = 0.318) contributed positively to pleasant
emotions. For unpleasant emotions, the mean in the overall
sample was 2.13 (SD = 0.80) and slightly below the scale mean.
For pleasant achievement emotions, the mean value of 2.83
(SD = 0.71) was slightly above the scale mean of 2.5 and indicates
a medium level of pleasant emotions.

Distal Factors as Antecedents for

Learning

Proneness to anxiety contributed to intrusive thoughts
(y = 0.409) and to hyperarousal (y = 0.462) and to unpleasant
emotions (y = 0.465). Academic self-concept was negatively
related to unpleasant emotions (y = —0.157) and to anxiety
proneness (y = —0.360). It was positively related to pleasant
emotions (y = 0.143) and to motivation (y = 0.295). With a
mean of 4.83 (SD = 0.94) for the academic self-concept, it
was slightly above the scale mean of 4 (scale from 1 to 7). Via
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motivation academic self-concept was indirectly and positively
related to performance.

Gender was neither related to achievement emotions nor to
intrusive thoughts, hyperarousal, or performance. It, however,
was related to anxiety proneness (y = 0.232) and to motivation
(y = 0.191) with women showing higher anxiety and higher
motivation levels than males.

DISCUSSION

Contributions to Achievement Emotions

and Performance

According to the SEM, the investigated variables can be
distinguished into two groups, variables that contribute negative
to performance and variables with a positive contribution.

Variables With a Negative Impact on Performance

The SEM suggests that intrusion and hyperarousal experienced
in the COVID-19 pandemic and unpleasant emotions “belong
together” in the sense that they inhibit academic examination
performance directly or indirectly. It is not surprising that
dysfunctional cognitions like worries or unwanted thinking about
the COVID-19 situation, troubles in concentrating, irritability,
etc. were related to unpleasant emotions while learning for
the exam. Intrusion and hyperarousal form an immediate
threat to effective learning behaviors, such as concentration
on the task at hand or use of adequate learning strategies.
Such dysfunctional cognitions are also typical expressions of
unpleasant achievement emotions. They are usually accompanied
by the learners’ impressions of a lack of control over their
learning processes (Pekrun et al, 2002; Pekrun et al., 2007).
According to control-value theory such effects are even
stronger if the outcomes are of high value and importance
for a learner (Pekrun et al, 2007). Altogether, one may
assume that students with these experiences were less able
to build up an adequate knowledge base and were less well-
prepared for the exam.

The SEM also points to the importance of the stable
distal factors. Proneness to anxiety in academic situations
was an important variable for unpleasant emotions and lower
performance. Its effects can be explained by control-value theory
(Pekrun et al., 2007). Students who generally assume low control
over their learning outcomes are prone to a variety of adverse
learning behaviors: they invest less effort and time for learning
or organize their learning environment less efficiently (Macher
et al., 2012). Therefore, it is not surprising that these students
also reported of higher levels of mental, emotional, and physical
disturbances due to the COVID-19 situation. Proneness to
anxiety contributed not only via intrusion and hyperarousal
to emotions but also had a direct relationship with unpleasant
achievement emotions.

Variables With a Positive Impact on Performance

Motivation was the only variable in the SEM with a direct
and positive relationship with performance. Motivation was
measured mainly as intrinsic and identified motivation.

A positive motivation level signifies that a certain value
is attached to academic goals like passing a course or an
examination (Lazarides and Raufelder, 2021). Motivation
was also significantly and positively related to the academic
self-concept. Usually, an individual’s academic self-concept
correlates positively and significantly with former academic
experiences and successes (Macher et al., 2013, 2015). Therefore,
in accordance to control-value theory, expectancy of success by
students with a positive self-concept and a positive assessment
of learning activities and learning goals should result in positive
learning behaviors and effort and higher learning outcomes
(Macher et al., 2015; Luttenberger et al., 2019). Consistent to the
theory, motivation and self-concept were negatively related to
unpleasant emotions in learning and exam preparation.

Both academic self-concept and motivation increased pleasant
emotional experiences in learning and exam preparation.
However, contrary to some assumptions, pleasant achievement
emotions and academic examination performance (Pekrun
et al, 2002; Tracy and Robins, 2004) were not related
to better performance. A reason for this might lie in the
measurement of achievement emotions that combined different
emotions in one factor. Generally, positive emotions can be
differentiated according to their level of arousal; an example
for a high-arousal emotion would be excitedness, one for
lower arousal pleasantness. High arousal can be dysfunctional
for learning if it distracts from the task at hand and divert
concentration (Kochanska et al.,, 2000; Sallquist et al., 2009),
and this is a possible explanation why in the present study
pleasant emotions were not immediately related to academic
examination performance.

Similar to other studies, women were more prone to
anxiety in academic situations, but showed also showed higher
motivation (Macher et al, 2012; Putwain and Daly, 2014;
Nunez-Pena et al., 2016).

Degrees of Strain While Learning in the

COVID-19 Summer Semester 2020

The study was carried out at the onset of the COVID-19
pandemic, the first semester in which students experienced
extensive restrictions in and insecurities for learning. The sudden
change to online learning presented students with new tasks
and challenges. To assess strain experienced in this situation
the scales intrusion and hyperarousal of the Impact of Event
Scale (Maercker and Schiitzwohl, 1998) had been included. The
SEM shows that both, intrusion and hyperarousal, had an effect
on students’ experiences of unpleasant emotions in the exam
preparation. However, the mean values of students’ hyperarousal
and intrusion suggests that strain due to COVID-19 was at a
moderate level. There are various reasons for this, either that
student did not feel so much encumbered by the situation, e.g.,
due to the possibility to take an exam and thus being able to
progress in their studies. It will not be possible to determine
the exact degree to which students suffered from the situation.
However, the results are nevertheless important as they point
at differentiations between students, i.e., that students with a
predisposition of anxiety proneness were much more likely to
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suffer from hyperarousal and intrusion. Thus, they advise to take
tailored measures of support for this group in case of adverse
learning conditions.

Implications for Learning and Instruction
The results give recommendations how learning can be
supported by either students themselves or by educators. Such
support may not only enhance academic performance but also
make learning itself more enjoyable and efficient.

Alleviating the Impact of Dysfunctional
Factors for Learning and Strengthening

Favorable Ones

In the study, proneness to anxiety was related to dysfunctional
cognitions, unpleasant emotions, and lower performance. While
mild anxiety, especially when paired with hope for success, may
have a positive influence on academic outcomes by increasing
efficiency and intellectual functioning, high levels may result
in maladaptive behaviors (Guil et al, 2019). Anxiety unfolds
its detrimental effects especially when students value a specific
academic goal while at the same time they feel unsure whether
they have control over goal achievement (Macher et al., 2015).
Measures to alleviate anxiety and thus making learning more
pleasant should, therefore, aim to strengthen control over
learning outcomes.

Such measure could concern the use of cognitive or meta-
cognitive learning strategies as well as resource strategies. For
example, time management and prevention of procrastination
have been shown to reduce anxiety as well as to support
higher academic performance (Macher et al., 2012, 2013, 2015;
Luttenberger et al., 2018b). The results of the present study
also suggest that anxiety can be reduced by the development
of a positive, yet realistic self-concept—all while keeping in
mind that improvements in students’ self-concept will be short-
lived without enhancing knowledge acquisition and improving
achievement (Luttenberger et al., 2019). Further measures of
support concern motivation. Intrinsic as well as identified
motivation are strengthened when learners recognize that
class material is relevant to their everyday live and/or their
future profession.

Reducing Intrusions and Unpleasant

Emotions in the Learning Situation

Students as well as educators can take measures in an immediate
learning situation. Again, a key for more pleasant and eflicient
learning is to enhance controllability over the learning outcomes,
e.g., by metacognitive learning strategies and monitoring of
one’s learning processes or by time management (Saraff et al,
2020). Another means for reducing unpleasant feelings in a
learning situation would be positive reappraisal, which means a
change in a situation’s evaluation and its potentially threatening
characteristics to more positive attributions (Perchtold et al,
2018). In the long range such measures do not only support
learning but strengthen a learner’s positive academic self-
concept and motivation and thus contribute to a positive
identity as a learner.

CONCLUSION

The study is not without limitations. One concerns the cross-
sectional design. Due to the correlational nature of the data, there
are limitations in drawing causal conclusions for the variables
recorded at one point in time. However, in the context in which
the study took place, it was not possible to record students’
assessments at several points in time. A further limitation of
the study lies in the assessment of traumatic stress experiences,
measured by the Impact of Event Scale IES—revised version
(Maercker and Schiitzwohl, 1998). Due to low item difficulties,
items had to be excluded from use. Similar results were found
by Nia et al. (2021) who also investigated stress experiences due
to COVID-19 in a non-clinical sample. The scales employed in
the present study still mirror cognitive, behavioral, and emotional
responses to a traumatic event, though.

Despite these limitations, the results from the present study
provide insight learning in the COVID-19 pandemic. For further
understandings of students’ handling of adverse circumstances
it would be desirable to replicate the study in a non-pandemic
situation and investigate to which degree, for example, distal
factors moderate the relationship between achievement emotions
and performance. Furthermore, it would be worth to investigate
other types of adverse learning circumstances and lastly to
be able to develop tailored support for students in adverse
learning circumstances.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committee of the University of Graz. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

MP, HP-L, BE, DM, SM, and IP made a substantial, direct,
and intellectual contribution to the work, and approved it for
publication. All authors contributed to the article and approved
the submitted version.

FUNDING

The authors gratefully acknowledge the financial support by the
University of Graz.

ACKNOWLEDGMENTS

We thank all participants for filling out the survey.

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 850578


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Paechter et al.

Learning in Adverse Circumstances

REFERENCES

Anderson, L. W., Krathwohl, D. R., Airasian, P. W., Cruikshank, K. A., Mayer,
R.E., Pintrich, P. R,, (eds) et al. (2001). A Taxonomy for Learning, Teaching, and
Assessing: A Revision of loom’s Taxonomy of Educational Objectives (Complete
edition). New York, NY: Longman.

Andrews, B., and Wilding, J. M. (2004). The relation of depression and anxiety
to life-stress and achievement in students. Br. J. Psychol. 95, 509-521. doi:
10.1348/0007126042369802

Barch, D. M., Harms, M. P., Tillman, R., Hawkey, E., and Luby, J. L. (2019). Early
childhood depression, emotion regulation, episodic memory, and hippocampal
development. J. Abnorm. Psychol. 128, 81-95. doi: 10.1037/abn0000392

Cassady, J. C., and Johnson, R. E. (2002). Cognitive test anxiety and academic
performance. Contemp. Educ. Psychol. 27, 270-295. doi: 10.1006/ceps.2001.
1094

Chahal, R., Kirshenbaum, J. S., Miller, J. G., Ho, T. C., and Gotlib, I. H. (2021).
Higher executive control network coherence buffers against puberty-related
increases in internalizing symptoms during the COVID-19 pandemic. Biol.
Psychiatry 6,79-88. doi: 10.1016/j.bpsc.2020.08.010

Chamorro-Premuzic, T., and Furnham, A. (2003). Personality traits and academic
examination performance. Eur. J. Pers. 17, 237-250. doi: 10.1002/per.473

Charbonnier, E., Trémoliére, B., Baussard, L., Goncalves, A., Lespiau, F., Philippe,
A. G, et al. (2022). Effects of an online self-help intervention on university
students’ mental health during COVID-19: a non-randomized controlled pilot
study. Comput. Hum. Behav. Rep. 5:100175. doi: 10.1016/j.chbr.2022.100175

Deci, E. L, and Ryan, R. M. (2008). Facilitating optimal motivation and
psychological well-being across life’s domains. Can. Psychol. 49, 14-23. doi:
10.1037/0708-5591.49.1.14

Dickhauser, O., and Meyer, W.-U. (2006). Gender differences in young children’s
math ability attributions. Psychol. Sci. 48, 3-16.

Dickhduser, O., Schéne, C., Spinath, B., and Stiensmeier-Pelster, J. (2002). Die
Skalen zum akademischen Selbstkonzept. Z. Differ. Diagnostische Psychol. 23,
393-405. doi: 10.1024//0170-1789.23.4.393

Dinu, L. M., Dommett, E. J., Baykoca, A., Mehta, K. J., Everett, S., Foster,
J. L. H., et al. (2021). A case study investigating mental wellbeing of university
academics during the COVID-19 pandemic. Educ. Sci. 11:702. doi: 10.3390/
educscill110702

Endler, N. S., and Kocovski, N. L. (2001). State and trait anxiety revisited. J. Anxiety
Disord. 15, 231-245. doi: 10.1016/S0887-6185(01)00060- 3

Ertl, B., Luttenberger, S., and Paechter, M. (2017). The impact of gender stereotypes
on the self-concept of female students in STEM subjects with an under-
representation of females. Front. Psychol. 8:703. doi: 10.3389/fpsyg.2017.00703

Eysenck, M. W., Derakshan, N., Santos, R, and Calvo, M. G. (2007). Anxiety
and cognitive performance: attentional control theory. Emotion 7, 336-353.
doi: 10.1037/1528-3542.7.2.336

Feldhammer-Kahr, M., Tulis, M., Leen-Thomele, E., Dreisiebner, S., Macher, D.,
Arendasy, M., et al. (2021). It’s a challenge, not a threat: lecturers’ satisfaction
during the Covid-19 summer semester of 2020. Front. Psychol. 12:638898. doi:
10.3389/fpsyg.2021.638898

Godoy, L. D., Falcoski, R., Incrocci, R. M., Versuti, F. M., and Padovan-Neto,
F. E. (2021). The psychological impact of the COVID-19 pandemic in remote
learning in higher education. Educ. Sci. 11:473. doi: 10.3390/educsci11090473

Guil, R., Gémez-Molinero, R., Merchan-Clavellino, A., Gil-Olarte, P., and Zayas, A.
(2019). Facing anxiety, growing up. Trait emotional intelligence as a mediator
of the relationship between self-esteem and university anxiety. Front. Psychol.
10:567. doi: 10.3389/fpsyg.2019.00567

Hill, K. T., and Wigfield, A. (1984). Test anxiety: a major educational problem and
what can be done about it. Elem. Sch. J. 85, 105-126. doi: 10.1086/461395

Holt-Gosselin, B., Tozzi, L., Ramirez, C. A., Gotlib, I. H., and Williams, L. M.
(2021). Coping strategies, neural structure, and depression and anxiety during
the COVID-19 pandemic: a longitudinal study in a naturalistic sample spanning
clinical diagnoses and subclinical symptoms. Biol. Psychiatry Glob. Open Sci. 1,
261-271. doi: 10.1016/j.bpsgos.2021.06.007

Horowitz, M., Wilner, N., and Alvarez, W. (1979). Impact of event scale: a measure
of subjective stress. Psychosom. Med. 41, 209-218. doi: 10.1097/00006842-
197905000-00004

Kamtsios, S., and Karagiannopoulou, E. (2020). Undergraduates’ affective-learning
profiles: their effects on academic emotions and academic achievement. Hell. J.
Psychol. 17, 176-204. doi: 10.26262/hjp.v17i2.7853

Kaplan, D. (2009). Structural Equation Modeling : Foundations and Extensions, 2nd
Edn, Vol. 10. New York, NY: Sage Publications, doi: 10.4135/9781452226576
Khalil, M. K., Williams, S. E., and Hawkins, H. G. (2020). The use of Learning and
Study Strategies Inventory (LASSI) to investigate differences between low vs
high academically performing medical students. Med. Sci. Educ. 30, 287-292.

doi: 10.1007/s40670-019-00897-w

Kochanska, G., Murray, K. T., and Harlan, E. T. (2000). Effortful control in early
childhood: continuity and change, antecedents, and implications for social
development. Dev. Psychol. 36, 220-232. doi: 10.1037/0012-1649.36.2.220

Lau, J. T. F., Griffiths, S., Choi, K. C., and Tsui, H. Y. (2010). Avoidance behaviors
and negative psychological responses in the general population in the initial
stage of the HIN1 pandemic in Hong Kong. BMC Infect. Dis. 10:139. doi:
10.1186/1471-2334-10-139

Lazarides, R., and Raufelder, D. (2021). Control-value theory in the context of
teaching: Does teaching quality moderate relations between academic self-
concept and achievement emotions? Br. J. Educ. Psychol. 91, 127-147. doi:
10.1111/bjep.12352

Luttenberger, S., Macher, D., Maidl, V., Rominger, C., Aydin, N., and Paechter,
M. (2018a). Different patterns of university students’ integration of lecture
podcasts, learning materials, and lecture attendance in a psychology course.
Educ. Inform. Technol. 23, 165-178. doi: 10.1007/s10639-017-9592-3

Luttenberger, S., Paechter, M., and Ertl, B. (2019). Self-concept and support
experienced in school as key variables for the motivation of women enrolled in
STEM subjects with a low and moderate proportion of females. Front. Psychol.
10:1242. doi: 10.3389/fpsyg.2019.01242

Luttenberger, S., Wimmer, S., and Paechter, M. (2018b). Spotlight on math anxiety.
Res. Behav. Manage. 11, 311-322. doi: 10.2147/PRBM.S141421

Macher, D., Paechter, M., Papousek, I, and Ruggeri, K. (2012). Statistics anxiety,
trait anxiety, learning behavior, and academic performance. Eur. J. Psychol.
Educ. 27, 483-498. doi: 10.1007/s10212-011-0090-5

Macher, D., Paechter, M., Papousek, I., Ruggeri, K., Freudenthaler, H. H., and
Arendasy, M. (2013). Statistics anxiety, state anxiety during an examination,
and academic achievement. Br. J. Educ. Psychol. 83, 535-549. doi: 10.1111/j.
2044-8279.2012.02081.x

Macher, D., Papousek, I, Ruggeri, K., and Paechter, M. (2015). Statistics anxiety and
performance: blessings in disguise. Front. Psychol. 6:1116. doi: 10.3389/fpsyg.
2015.01116

Maercker, A., and Schiitzwohl, M. (1998). Erfassung von psychischen
Belastungsfolgen: die Impact of Event Skala-revidierte Version (IES-R).
[Assessment of post-traumatic stress reactions: the impact of event scale-revised
(IES-R).]. Diagnostica 44, 130-141.

Marsh, H. W., and Martin, A. J. (2011). Academic self-concept and academic
achievement: relations and causal ordering. Br. J. Educ. Psychol. 81, 59-77.
doi: 10.1348/000709910X50350

Matthews, G., Davies, D. R., Stammers, R. B., and Westerman, S. J. (2000). Human
performance: Cognition, Stress, and Individual Differences. Hove: Psychology
Press.

Meijer, J. (2001). Stress in the relation between trait and state anxiety. Psychol. Rep.
88, 947-964. doi: 10.2466/pr0.2001.88.3¢.947

Nia, S. H., Kaur, H., Fomani, F. K., Rahmatpour, P., Kaveh, O., Pahlevan Sharif,
S., et al. (2021). Psychometric properties of the Impact of Events Scale-Revised
(IES-R) among general Iranian population during the COVID-19 pandemic.
Front. Psychiatry 12:692498. doi: 10.3389/fpsyt.2021.692498

Nunez-Pefia, M. L, Sudrez-Pellicioni, M., and Bono, R. (2016). Gender differences
in test anxiety and their impact on higher education students’ academic
achievement. Proc. Soc. Behav. Sci. 228, 154-160. doi: 10.1016/j.sbspro.2016.
07.023

Pekrun, R., Frenzel, A. C., Gétz, T., and Perry, R. P. (2007). “The control-
value theory of achievement emotions: an integrative approach to emotions
in education,” in Emotion in Education, eds P. A. Schutz and R. Pekrun
(Cambridge, MA: Academic Press), 13-36.

Pekrun, R., Goetz, T., and Perry, R. P. (2005). Achievement Emotions Questionnaire
(AEQ). Munich: University of Munich.

Pekrun, R., Goetz, T., Titz, W., and Perry, R. P. (2002). Academic emotions in
students’ self-regulated learning and achievement: a program of qualitative and
quantitative research. Educ. Psychol. 37, 91-105.

Perchtold, C. M., Fink, A., Rominger, C., Weber, H., de Assungio, V. L., Schulter,
G., et al. (2018). Reappraisal inventiveness: impact of appropriate brain
activation during efforts to generate alternative appraisals on the perception

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 850578


https://doi.org/10.1348/0007126042369802
https://doi.org/10.1348/0007126042369802
https://doi.org/10.1037/abn0000392
https://doi.org/10.1006/ceps.2001.1094
https://doi.org/10.1006/ceps.2001.1094
https://doi.org/10.1016/j.bpsc.2020.08.010
https://doi.org/10.1002/per.473
https://doi.org/10.1016/j.chbr.2022.100175
https://doi.org/10.1037/0708-5591.49.1.14
https://doi.org/10.1037/0708-5591.49.1.14
https://doi.org/10.1024//0170-1789.23.4.393
https://doi.org/10.3390/educsci11110702
https://doi.org/10.3390/educsci11110702
https://doi.org/10.1016/S0887-6185(01)00060-3
https://doi.org/10.3389/fpsyg.2017.00703
https://doi.org/10.1037/1528-3542.7.2.336
https://doi.org/10.3389/fpsyg.2021.638898
https://doi.org/10.3389/fpsyg.2021.638898
https://doi.org/10.3390/educsci11090473
https://doi.org/10.3389/fpsyg.2019.00567
https://doi.org/10.1086/461395
https://doi.org/10.1016/j.bpsgos.2021.06.007
https://doi.org/10.1097/00006842-197905000-00004
https://doi.org/10.1097/00006842-197905000-00004
https://doi.org/10.26262/hjp.v17i2.7853
https://doi.org/10.4135/9781452226576
https://doi.org/10.1007/s40670-019-00897-w
https://doi.org/10.1037/0012-1649.36.2.220
https://doi.org/10.1186/1471-2334-10-139
https://doi.org/10.1186/1471-2334-10-139
https://doi.org/10.1111/bjep.12352
https://doi.org/10.1111/bjep.12352
https://doi.org/10.1007/s10639-017-9592-3
https://doi.org/10.3389/fpsyg.2019.01242
https://doi.org/10.2147/PRBM.S141421
https://doi.org/10.1007/s10212-011-0090-5
https://doi.org/10.1111/j.2044-8279.2012.02081.x
https://doi.org/10.1111/j.2044-8279.2012.02081.x
https://doi.org/10.3389/fpsyg.2015.01116
https://doi.org/10.3389/fpsyg.2015.01116
https://doi.org/10.1348/000709910X50350
https://doi.org/10.2466/pr0.2001.88.3c.947
https://doi.org/10.3389/fpsyt.2021.692498
https://doi.org/10.1016/j.sbspro.2016.07.023
https://doi.org/10.1016/j.sbspro.2016.07.023
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Paechter et al.

Learning in Adverse Circumstances

of chronic stress in women. Anxiety Stress Coping 31, 206-221. doi: 10.1080/
10615806.2017.1419205

Pintrich, P. R,, and de Groot, E. V. (1990). Motivational and self-regulated learning
components of classroom academic performance. J. Educ. Psychol. 82, 33-40.
doi: 10.1037/0022-0663.82.1.33

Putwain, D., and Daly, A. L. (2014). Test anxiety prevalence and gender differences
in a sample of English secondary school students. Educ. Stud. 40, 554-570.

Putwain, D. W., Schmitz, E. A., Wood, P., and Pekrun, R. (2021). The role
of achievement emotions in primary school mathematics: control-value
antecedents and achievement outcomes. Br. J. Educ. Psychol. 91, 347-367. doi:
10.1111/bjep.12367

Rentzios, C., and Karagiannopoulou, E. (2021). Rethinking associations between
distal factors and learning: attachment, approaches to learning and the
mediating role of academic emotions. Psychology 12, 899-924. doi: 10.4236/
psych.2021.126055

Rosseel, Y. (2012). lavaan: an R package for structural equation modeling. J. Stat.
Softw. 48, 1-36. http://www.jstatsoft.org/v48/i02/,

Ryan, R. M., and Deci, E. L. (2000). Intrinsic and extrinsic motivations: classic
definitions and new directions. Contemp. Educ. Psychol. 25, 54-67. doi: 10.1006/
ceps.1999.1020

Sallquist, J. V., Eisenberg, N., Spinrad, T. L., Reiser, M., Hofer, C., Zhou, Q., et al.
(2009). Positive and negative emotionality: trajectories across six years and
relations with social competence. Emotion 9, 15-28. doi: 10.1037/a0013970

Saraff, S., Tripathi, M., Biswal, R. K., Saxena, A. S., Tripathi, M., Biswal, R. K.,
et al. (2020). Impact of metacognitive strategies on self-regulated learning
and intrinsic motivation. J. Psychosoc. Res. 15, 35-46. doi: 10.32381/JPR.2020.
15.01.3

Spielberger, C. D. (1985). “Anxiety, cognition and affect: a state-trait perspective,’
in Anxiety and the Anxiety Disorders, eds A. H. Tuma and J. D. Maser (Mahwah,
NJ: Lawrence Erlbaum Associates, Inc), 171-182.

Sundin, E. C., and Horowitz, M. J. (2003). Horowitz’s impact of event scale
evaluation of 20 years of use. Psychosom. Med. 65, 870-876. doi: 10.1097/01.
PSY.0000084835.46074.F0

Tracy, J. L., and Robins, R. W. (2004). Putting the self into self-conscious emotions:
a theoretical model. Psychol. Inq. 15, 103-125. doi: 10.1207/s15327965plil
502_01

Van Soom, C., and Donche, V. (2014). Profiling first-year students in STEM
programs based on autonomous motivation and academic self-concept and
relationship with academic achievement. PLoS One 9:¢112489. doi: 10.1371/
journal.pone.0112489

Vanaken, L., Scheveneels, S., Belmans, E., and Hermans, D. (2020). Validation of
the impact of event scale with modifications for COVID-19 (IES-COVID19).
Front. Psychiatry 11:738. doi: 10.3389/fpsyt.2020.00738

Villavicencio, F. T., and Bernardo, A. B. 1. (2013). Positive academic emotions
moderate the relationship between self-regulation and academic achievement:
positive emotions, self-regulation, and achievement. Br. J. Educ. Psychol. 83,
329-340. doi: 10.1111/j.2044-8279.2012.02064.x

Wang, C., Pan, R, Wan, X,, Tan, Y., Xu, L., Ho, C. S,, et al. (2019). Immediate
psychological and associated factors during the initial stage of the 2019
Coronavirus Disease (COVID-19) epidemic among the general population in
China. Int. ]J. Environ. Res. Public Health 17:1729. doi: 10.3390/ijerph1705
1729

Weinstein, C. E., and Palmer, D. R. (2002). Learning and Study Strategies Inventory
(LASSI): User’s Manual, 2. Edn. Clearwater, FL: H & H Publishing Company.

Wimmer, S., Paechter, M., Lackner, H. K., and Papousek, I. (2019). Effects of self-
concept on restoring a positive motivational state after an exam-like situation.
Mind Brain Educ. 14, 5-15. doi: 10.1111/mbe.12222

World Health Organization [WHO] (2020). WHO Director-General’s opening
remarks at the media briefing on COVID-19—11 March 2020. Available
online at: https://www.who.int/director- general/speeches/detail/who- director-
general-s-opening-remarks- at- the- media- briefing- on- covid-19- - - 11- march-
2020 [accessed on January 05, 2022]

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Paechter, Phan-Lesti, Ertl, Macher, Malkoc and Papousek. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Psychology | www.frontiersin.org

10

April 2022 | Volume 13 | Article 850578


https://doi.org/10.1080/10615806.2017.1419205
https://doi.org/10.1080/10615806.2017.1419205
https://doi.org/10.1037/0022-0663.82.1.33
https://doi.org/10.1111/bjep.12367
https://doi.org/10.1111/bjep.12367
https://doi.org/10.4236/psych.2021.126055
https://doi.org/10.4236/psych.2021.126055
http://www.jstatsoft.org/v48/i02/
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1037/a0013970
https://doi.org/10.32381/JPR.2020.15.01.3
https://doi.org/10.32381/JPR.2020.15.01.3
https://doi.org/10.1097/01.PSY.0000084835.46074.F0
https://doi.org/10.1097/01.PSY.0000084835.46074.F0
https://doi.org/10.1207/s15327965pli1502_01
https://doi.org/10.1207/s15327965pli1502_01
https://doi.org/10.1371/journal.pone.0112489
https://doi.org/10.1371/journal.pone.0112489
https://doi.org/10.3389/fpsyt.2020.00738
https://doi.org/10.1111/j.2044-8279.2012.02064.x
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1111/mbe.12222
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Learning in Adverse Circumstances: Impaired by Learning With Anxiety, Maladaptive Cognitions, and Emotions, but Supported by Self-Concept and Motivation
	Introduction
	Learning and Performance in Adverse Circumstances
	Hyperarousal and Intrusion as Reactions to Strain
	Emotions in Learning Processes
	Personal Antecedents for Learning and Achievement Emotions as Distal Learning Factors
	Relationships Between Variables and Research Questions

	Materials and Methods
	Participants
	Measures and Procedure

	Results
	Variables in Direct Relationship With Academic Performance
	Variables in Direct Relationship With Achievement Emotions
	Distal Factors as Antecedents for Learning

	Discussion
	Contributions to Achievement Emotions and Performance
	Variables With a Negative Impact on Performance
	Variables With a Positive Impact on Performance

	Degrees of Strain While Learning in the COVID-19 Summer Semester 2020
	Implications for Learning and Instruction
	Alleviating the Impact of Dysfunctional Factors for Learning and Strengthening Favorable Ones
	Reducing Intrusions and Unpleasant Emotions in the Learning Situation

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


