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ABSTRACT

Examining academic emotions in the context of master’s thesis work is a highly understudied
issue. This study examined association of self-regulated learning skills and academic emotions
elicited by master’s thesis work. Altogether 84 behavioural sciences students conducting their
master’s theses completed a survey comprised of a modified version of Pintrich’s Motivated
Strategies for Learning questionnaire and academic emotions derived from Pekrun’s
Achievement Emotions Questionnaire complemented by enthusiasm. Linear and logistic
regressions were employed in the data analyses. Higher skills in combining prior and new
knowledge, application of theories, self-assessment and the combination of all learning skills
were associated with higher positive academic emotions. Higher skills in self-assessment were
associated with lower negative academic emotions. Higher combined learning skills were
associated with higher pride and enthusiasm and lower shame elicited by master’s thesis work.
Supporting students to develop their self-regulated learning skills might reflect positively on

their academic emotions and vice versa.

Keywords: academic emotions; self-regulated learning skills; master’s thesis; higher

education; undergraduate studies



Introduction

Academic emotions are central ingredients in learning. They are shown to have impacts on student
cognitive performance, motivation, achievement and decision-making and problem-solving
(Damasio 1994, Hannula 2012, Lewis et al. 2011, Linnenbrink-Garcia, Rogat, and Koskey 2011). In
general, positive emotions have been associated with good academic performance (e.g. Trigwell,
Ellis, and Han 2012), while negative deactivating emotions such as boredom are suggested to be
detrimental for learning (Goetz et al. 2014). It has also been suggested that self-regulated learning
may enhance positive emotions (Anttila et al. 2016, Saariaho et al. 2016). However, we still know
surprisingly little about the relations between self-regulated learning (SRL) skills and academic
emotions. Furthermore, academic emotions have rarely been examined in the context of conducting

a master’s thesis.

Academic Emotions

The expression academic emotions, refers to a set of emotions experienced during academic
activities, typically in studying, learning and following teaching (Pekrun et al. 2002). They are
intense, short-lived affective states that arise in response to particular stimuli (e.g. Do and Schallert
2004). Academic emotions are socially constructed and personally enacted. They may be process
related, i.e. arising during the studying or learning process (activity emotions), or they may emerge
as an outcome of judgements of perceived success in attaining a goal or in maintaining one’s
standards (outcome emotions) (Anttila et al. 2016, Pekrun 2006, Pekrun et al. 2002, Schutz et al.
2006). They are dependent both on the context and the task at hand (Averill 1980, Schutz et al.
20006).

Prior studies within the area of academic emotions have focused on how and why the
emotions emerge, their role in shaping student engagement and achievement, and student regulation

of emotional resources (Linnenbrink-Garcia and Pekrun 2011). The focus has been especially on



test-related emotions, primarily test anxiety (e.g. Mandler and Sarason 1952, Stough and Emmer
1998). Other emotions like, pride, shame, hope and fear have been largely ignored in field studies
on studying and learning (Pekrun et al. 2002), although in recent years interest in these emotions
has increased greatly (Linnenbrink-Garcia and Pekrun 2011).

Academic emotions are often explored in the valence-arousal framework, the valence
referring to the positive or negative tone of the emotion, and the arousal to whether the experience
is activating, neutral or deactivating (Barrett and Russell 1998, Kleine et al. 2005). The valence of
enjoyment, hope and pride is positive, whereas anxiety, anger and boredom are typically perceived
as negative (Goetz et al. 2007). Arousal, in turn (i.e. Pekrun et al. 2002), is unipolar and refers to
mobilization and energy, i.e. to the intensity of the emotional reaction (Barrett and Russell 1998,
Kleine et al. 2005). Enjoyment and anger, for example, are perceived as highly activating (Kleine et
al. 2005), whereas relief and boredom are suggested to be deactivating because they reduce tension
and have a low arousal level (Kleine et al. 2005). Furthermore, some emotions, such as happiness
and sadness, are referred to as neutral and not particularly activating or deactivating (Linnenbrink
2007).

In general, positive emotions have been related to positive academic outcomes and high
achievement (e.g. Trigwell, Ellis, and Han 2012). Positive emotions, including enjoyment, hope and
pride, have been associated, for instance, with the use of more effective learning strategies and
academic performance (Ketonen and Lonka 2013, King and Areepattamannil 2014, Trigwell, Ellis,
and Han 2012). Moreover, joy, hope and pride have been shown to associate positively with
students academic self-efficacy and motivation (Pekrun et al. 2002, Valiente, Swanson, and
Eisenberg 2012). In addition, a small-scale qualitative study on student teachers indicated that use
of self- and co-regulated learning skills was associated with positive emotions (Saariaho et al.
submitted). Positive emotions have also been shown to increase social interaction (Lyubomirsky,

King, and Diener 2005), creativity (Fredrickson 2001) and to improve academic achievement



(Trigwell, Ellis, and Han 2012). In turn, negative deactivating emotions such as boredom are
suggested to be detrimental for learning (Goetz et al. 2014, Lewis et al. 2011). Anxiety has, for
instance, shown to be related to lower achievement in lecture courses among higher education
students (Ketonen and Lonka 2012). Lack of interest on the other hand, has been shown to be a
central predictor of student dropout (Goetz et al. 2014, Mikinen, Olkinuora, and Lonka 2004).
Positive emotions do not, however, automatically result in positive learning outcomes or vice versa.
For instance, positive deactivating emotions such as relief may hinder performance due to low
stimulation level, whereas negative activating emotions may benefit achievement (Pekrun et al.
2002, Rowe, Fitness, and Wood 2015). In summary, academic emotions play a role in several
academic outcomes, which emphasizes the importance of examining academic emotions and their
antecedents.

According to Pekrun’s (Pekrun et al. 2002) control-value theory of academic emotions,
academic emotions arise from two factors: First, value appraisals the student places on learning and
outcomes of learning and second, control appraisals related to the controllability of learning tasks,
which is increased, e.g., by how competent the student feels in the face of the tasks (Pekrun et al.
2002). Also, others have suggested that students’ academic emotions are related to their ability to
master the task at hand (Delle Fave and Massimini 2005). This ability is likely to be partly

dependent on the students’ SRL skills.

Self-regulated Learning Skills

SRL can be suggested as a key for mastering and completing highly demanding and complex tasks
(Belski and Belski 2014) such as writing a thesis. SRL is found to predict good academic
performance, and is associated with a deep approach to learning (Heikkild and Lonka 2006), high
self-efficacy beliefs (Bandura 1997), intrinsic motivation (Deci, Ryan, and Williams 1996) and

better academic achievement (Mega, Ronconi, and De Beni 2014). Interrelation between positive



emotions and SRL have been detected (Mega, Ronconi, and De Beni 2014, Saariaho et al.
submitted). Positive emotions and positive cognitive appraisals of the learning situation have been,
for instance, shown to increase students’ SRL and commitment in the learning task (Boekaerts
2011). On the other hand, engagement in SRL is postulated to contribute to higher achievement
(Pintrich 2004), which in turn is suggested to produce positive emotions like enjoyment (Pekrun
20006).

Cognitive and metacognitive strategies that are used in regulating the learning and studying
process are essential components of SRL (Duncan and McKeachie 2005, Pintrich 2004, Pintrich et
al. 1991). Cognitive strategies refer to the strategies student use to master actual learning tasks (e.g.
rehearsal, elaboration), whereas metacognitive strategies refer to the strategies students use to plan,
control and evaluate their learning process (e.g. setting goals, assessing the level of understanding)
(Duncan and McKeachie 2005, Pintrich 2004).

SRL skills can be suggested to reflect control related to the learning tasks and learning
processes as effective learning skills enable students to handle the learning tasks and learning
process more flexibly. When the student has good SRL skills, he/she has control over the learning
tasks and learning process by knowing how to proceed with the tasks and how to effectively
perform and organize learning tasks. The ability to assess one’s own progress is likely to further
contribute to control. According to Pekrun’s control-value theory of academic emotions, control
appraisals are one major factor affecting academic emotions and the theory further postulates that
SRL skills, among other factors, affect academic emotions (Pekrun 2006).

Previous research on SRL skills and academic emotions has shown that in general higher
SRL skills are associated with higher positive emotions and lower negative emotions. For instance,
a large-scale study on nearly 6000 undergraduates showed that higher skills on elaboration, selt-
assessment, strategies for studying for an exam, time management and meta-cognition were

correlated with higher positive and lower negative study-related academic emotions (Mega,



Ronconi, and De Beni 2014). Similar results have been found in other studies which have included
discrete emotions. Higher SRL skills like elaboration have been found to correlate with higher
enjoyment, hope, and pride and lower anger, frustration, anxiety, shame, hopelessness and boredom
(Artino and Jones 2012, Cho and Heron 2015, Kim, Park, and Cozart 2014, King and
Areepattamannil 2014, Pekrun et al. 2011). All studies have not included the same learning skills or
the same set of emotions and also some null findings to some of the emotions have been reported,
however, in general, the findings support the above-mentioned associations. It should be noted that
some of the previous studies have reported associations between SRL skills and academic emotions
as side results and the main focus has been on other issues (Cho and Heron 2015, Kim, Park, and
Cozart 2014). Thus, they have not taken into account potential confounders in the relation between
SRL skills and emotions.

So far associations between SRL skills and emotions have been examined mostly in the
context of studying in general (King and Areepattamannil 2014, Mega, Ronconi, and De Beni 2014,
Pekrun et al. 2011) and in the context of online courses (Artino and Jones 2012, Cho and Heron
2015, Kim, Park, and Cozart 2014) or in some cases in relation to some specific subject area (math)
(Ahmed et al. 2013). We are not aware of any studies focusing on this issue in the context of
conducting a master’s thesis. However, examining associations between SRL skills and academic
emotions in the thesis writing context may be especially relevant. A master’s thesis is a student’s
most extensive educational task, often setting high demands for a student’s SRL skills as the student
is, among other tasks, required to search for and combine knowledge from different sources, think
independently and critically and to direct the learning and thesis writing process. Thus, associations
between SRL skills and academic emotions may be emphasized in the context of thesis work.
Furthermore, because of the complexity and long duration of master’s thesis work, typically lasting

over the whole academic year, the academic emotions that arise during the work are likely to have



an emphasized importance for enduring motivation and performance. Thus, examining antecedents

of academic emotions in the context of a master’s thesis is important.

The Current Study

In this study, we focus on exploring association between SRL skills and academic emotions
embedded in the master thesis work among behavioural sciences master’s students. We examine
seven SRL skills that are based on Pintrich’s theory of self-regulated learning (Pintrich and de
Groot 1990, Pintrich et al. 1993): Rehearsal (rehearsing, e.g. rereading learning materials), critical
thinking (considering accuracy and reliability of information), finding essential points (conducting
overviews of the learning materials and assessing what is more and what is less important),
connecting prior and new knowledge (connecting knowledge from different sources and linking
acquired knowledge with prior knowledge and experiences), key words and advance organizers
(finding an outline and using key concepts), application of theories (connecting theoretical
knowledge with practice), self-assessment which could also be called elaboration (monitoring one’s
learning, e.g. by checking understanding) (Niemi, Nevgi, and Virtanen 2003). We examine positive
and negative academic emotions and a set of discrete emotions that have been shown to be
especially relevant in the studying and learning context (Pekrun et al. 2002). We adjust for the
student’s age, major subject, and phase of master’s thesis which may act as confounders. Drawing
from theoretical postulates and previous empirical findings, we hypothesize that higher SRL skills
are associated with higher positive emotion and lower negative emotion and that the associations
with discrete emotions follow the same pattern (higher SRL skills associating with higher positive

discrete emotions and lower negative discrete emotions).



Methods

Participants

The participants were university students from a Finnish university. All students (n = 1317) of one
department were contacted in 2013 via e-mail, and 262 (20 % of the invited) students responded to
the online questionnaire. The current study focuses on those students who were conducting their
master’s thesis at the time of the data collection (n = 96). The final sample (n = 84) consists of
students with full information on all study variables. There were 78 women and six men in the final
sample. Students had major subjects in educational sciences (n = 39), psychology (n = 28),
cognitive sciences (n = 1), or speech sciences (n = 16). All participants gave their informed consent

for participating in the study.

Measures

Academic emotions were assessed with eight items, each tapping a discrete emotion in the master’s
thesis context. The emotions were derived from Pekrun’s Achievement Emotions Questionnaire
(Pekrun et al. 2011, Pekrun, Goetz, and Perry 2005). Hope was replaced with enthusiasm which was
considered an important emotion in the master’s thesis context. The emotions and corresponding
items were: Enjoyment — ‘I enjoy master’s thesis work’; anxiety — ‘Master’s thesis work evokes
anxiety’; boredom — ‘Master’s thesis work is boring’; anger/hatred — ‘I experience anger or hatred
related to my master’s thesis’; hopelessness — ‘I experience feelings of hopelessness related to my
master’s thesis’; enthusiasm — ‘Working on my master’s thesis is stimulating’; shame — ‘I
experience feelings of shame related to my master’s thesis’; pride — ‘I experience feelings of pride
related to my master’s thesis’. The participants responded using a five-point scale (1 = fully
disagree, 5= fully agree). Positive affectivity (PA, Cronbach’s alpha (o) = .80) was calculated as a
mean of three items (enjoyment, enthusiasm, and pride), and negative affectivity (NA, a = .83) was

calculated as a mean of five items (anxiety, boredom, anger/hatred, hopelessness, and shame) based



on factor analysis, which produced a two-factor solution. Item loadings were comparatively high
(for PA > .50 and for NA > .60 excluding boredom). There were no cross-loadings (>=.30) between
the factors except for boredom, which loaded about equally on both factors (-.377 to PA and .403 to
NA). Based on its content and slightly stronger loading on NA, it was categorized as NA.

SRL skills (o = .87) were assessed with a modified version (Niemi, Nevgi, and Virtanen
2003) of Pintrich’s Motivated Strategies for Learning questionnaire (Duncan and McKeachie 2005,
Pintrich et al. 1991). The measure includes seven sub-scales: Rehearsal (o = .72), critical thinking
(a=.75), finding essential points (a = .64), connecting new and old knowledge (o = .76), key words
and advance organizers (a = .34), application of theories (a0 = .74), and self-assessment (o = .68).
Each was assessed with three items and a five-point response scale (1 = fully disagree, 5= fully
agree).

Other variables included gender, age, major subject, and phase of master’s thesis. Age was
self-reported by selecting one of the following categories: 18 — 20, 21 — 23, 24 — 26, 27 — 29, and 30
years or older. As the distribution of age was not normal, two groups were formed for the analyses:
18 — 29 years (n = 44) and 30 years or older (n = 40). As there was only one participant with
cognitive sciences as their major subject, cognitive sciences and psychology were combined. Phase
of master’s thesis was assessed with a question including the following response alternatives: 1 —
‘Master’s thesis is not yet timely in my studies’, 2 — ‘I have planned to start on my master’s thesis
but I have not started working on it yet’, 3 — ‘I am just in the beginning in working with my
master’s thesis (e.g. searched or read literature / familiarized myself with master’s thesis
instructions)’, 4 — ‘I have just begun writing / analysing the data’, 5 — ‘I have written quite a lot but
analysing the data has not proceeded very far’, 6 — ‘Analysing the data has proceeded far, but
writing has not proceeded very far’, 7 — ‘Both writing and analysing the data have proceeded far,
but are not quite ready’, 8 — ‘My master’s thesis work as a whole is almost ready’, 9 — ‘My master’s

thesis is finished’. Participants who had selected categories 1, 2, or 9 were excluded, as they were
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not currently in the phase of conducting their thesis. Categories 3 and 4, 5 and 6, as well as 7 and 8,

were combined as they were somewhat overlapping. Thus, a three-category variable was formed.

Statistical Analyses

Master’s thesis subject and master’s thesis phase were dummy-coded for the analyses. No age
interactions with SRL skills were found on positive or negative emotions. Thus, the analyses were
run for both age groups together. Of the SRL skills ‘key words and advance organizers’ was not
analysed as the reliability of the scale was clearly below the acceptable level (a = .34). Items of this
scale were however included in the combined learning skills. The analyses were conducted with
linear and logistic regressions. First, associations of SRL skills with a combined score of positive
emotions and a combined score of negative emotions as outcomes were analysed with linear
regressions so that separate analyses were run for each SRL skill and the combined learning skill
score. Second, associations between combined learning skills and discrete emotions were analysed
separately for each discrete emotion with logistic regression. Before running the logistic regressions
each discrete emotion variable was dichotomized by a median split. This was done because several
of these variables had two peaked distributions. For each analysis two regression models were
formed so that in the first model, age was included as a control variable and in the second model,
age, subject of study, and phase of master’s thesis were included as control variables. All analyses

were run with SPSS version 22.

Results

Table 1 presents the characteristics of the study sample. Table 2 presents bivariate correlations
between the study variables. Age correlated with higher combined learning skills (r = .40, p <0.01)
and several of its components. Except for rehearsal (which only correlated with combined learning
skills), correlations between different SRL skills varied from medium to large (r > .44 for all).

Combined learning skills and several of its components correlated with higher positive emotions (r

11



= .25, p <.05) and lower negative emotions (r = -.29, p <.01). Positive and negative emotions

correlated negatively with each other (r =-.66, p <.01).

Insert Tables 1 and 2 about here.

Table 3 presents results of linear regression analyses of associations of SRL skills with
positive and negative emotions. Connecting newer and older knowledge (f = .246, p = .033),
application of theories (B =.249, p =.037), self-assessment (p = .343, p =.003), and combined
learning skills ( =.284, p = .018) were associated with higher positive emotions in the age-
adjusted model. Only self-assessment (p =-.276, p = .015) was associated with lower negative
emotions. These associations remained significant when subject of study and phase of master’s

thesis were additionally adjusted for'.

Insert Table 3 about here.

Table 4 presents results of logistic regression analyses of associations of combined SRL
skills with discrete emotions. Of discrete positive emotions, combined learning skills were
associated with higher odds for pride (OR =2.71, p = 0.034) in the age-adjusted model. Association
with enthusiasm did not quite reach the level of significance (p = 0.070). Of discrete negative
emotions, combined learning skills were associated with lower odds for shame (OR = 0.30, p =
0.014) in the age-adjusted model. The associations for pride and shame remained significant in the
fully adjusted model and the association for enthusiasm also became significant so that higher SRL

skills were associated with higher odds for enthusiasm (OR = 2.79, p = 0.47)>.

Insert Table 4 about here.
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Discussion

SRL skills were associated especially with positive emotions elicited by master’s thesis work. More
specifically, higher skills in combining newer and older knowledge, application of theories, self-
assessment and the combination of all learning skills were associated with higher positive emotions.
In contrast, lower skills only in self-assessment were associated with negative emotions. Of the
discrete emotions, higher combined learning skills were associated with higher pride and
enthusiasm and lower shame.

Our findings give support to Pekrun’s Control-Value Theory of Achievement Emotions that
assumes (reciprocal) associations between academic emotions and learning skills (Pekrun 2006).
The findings are also in line with earlier research on SRL skills and academic emotions, although it
should be noted that no previous study has examined this association in the context of master’s
thesis writing. Previous studies have included varying sets of SRL skills and academic emotions
and used a variety of measures for assessing them, which impedes comparing our results to earlier
findings. Despite that, it can be concluded that previous findings are unified in showing a clear
direction of higher SRL skills being associated with higher positive emotions and lower negative
emotions (Artino and Jones 2012, Cho and Heron 2015, Kim, Park, and Cozart 2014, King and
Areepattamannil 2014, Mega, Ronconi, and De Beni 2014, Pekrun et al. 2011), which is in
accordance with our findings.

According to Pekrun’s theory, academic emotions and SRL skills may have reciprocal
association so that emotions affect learning skills and learning skills affect emotions (Pekrun and
Stephens 2009). However, longitudinal studies examining temporal relations between academic
emotions and SRL skills are rare and accordingly very little evidence on the temporal relations

exists, i.e. whether learning skills actually predict academic emotions or vice versa or whether there

13



is there the reciprocal association postulated by the theory. A recent study followed 495 secondary
school students over a school year examining whether discrete emotions predicted cognitive and
metacognitive learning strategies (Ahmed et al. 2013). Of the four examined emotions, enjoyment
and pride increased the use of cognitive and metacognitive strategies, whereas boredom decreased
rehearsal, and anxiety was not related to a change in strategy use. Unfortunately, reverse causation
from learning strategies to emotions was not examined. Yet, it can be presumed that the
interrelation between SRL skills and academic emotions is mediated by two complementary
mechanisms. Firstly, positive academic emotions are likely to enhance use of SRL skills by
increasing cognitive flexibility, creativity and positive evaluation of both the situation and one’s
abilities to cope with the task at hand. Secondly, skilful learning, i.e. use of SRL skills is likely to
increase odds for successful task completion that further enhances positive emotional experiences,
resulting in a positive cycle (Saariaho et al. submitted). However, longitudinal studies are required
to clarify the temporal relations between learning skills and academic emotions.

Self-assessment was the only learning skill that was related to both (higher) positive and
(lower) negative emotions and it had the largest effect size of the SRL skills that were associated
with positive emotions, explaining about 11% of the variance in positive emotions, whereas other
skills and the combination of all SRL skills explained each about 6—8% of the variance in positive
emotions. Thus, based on our results, self-assessment seems to be the most important learning skill
for positive and negative emotions arising in conducting a master’s thesis. In this strategy the
student monitors his/her learning, e.g. by checking understanding and reflecting on what (s)he has
learned, aiming at deep understanding (Niemi, Nevgi, and Virtanen 2003).

We also examined the associations between the combined SRL skills and discrete emotions.
Higher learning skills were related to higher enthusiasm and pride and lower shame. It is possible
that lower learning skills hinder master’s thesis work leading to difficulties and slow progress,

which in turn induces shame, whereas higher learning skills might enhance thesis work leading to
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pride and enthusiasm. Or possibly pride and enthusiasm elevate and shame lowers student’s ratings
of their SRL skills. Longitudinal research would be needed to clarify the mechanisms and temporal
direction between SRL skills and academic emotions.

It is notable that in addition to pride and shame, enthusiasm was the only discrete emotion
associated with SRL skills. Enthusiasm was the only emotion that was adopted outside of Pekrun’s
Achievement Emotions Questionnaire (Pekrun et al. 2011, Pekrun, Goetz, and Perry 2005). Our
result implies that enthusiasm is an important emotion, at least in the master’s thesis context.
Enthusiasm might precede high engagement, particularly dedication, in conducting thesis and hence
resilience when facing problems. Accordingly, it may be worthwhile to examine enthusiasm also in
other contexts.

Although our results do not give information on temporal relations, it may be that improving
master’s thesis students’ SRL skills would also increase their positive emotions and reduce negative
emotions. Based on our results and previous literature on SRL skills it can be suggested that
students should be supported in developing their SRL skills during their studies and improving
learning skills could also be integrated into master’s thesis supervision. Students may face
challenges in SRL skills during their thesis work (see Baggetun and Wasson 2006) requiring both
short- and long-terms goal setting, use of various strategies, change of actions, developing new
understandings and reflecting on one’s activities. Hence, insufficient SRL skills are likely to be a
reason for a lack of progress in master’s studies and even attrition, particularly in conducting a
master’s thesis. Lack of such skills may also be a reason for a more negative study experience that
may increase the risk of study burnout. On the other hand, conducting a master’s thesis is suggested
to provide a potential arena for rehearsing and developing such skills (Saariaho et al. 2016).
Accordingly, it would be advisable to monitor the students’ progression with the master’s thesis and
to give extra support and advice on SRL skills to those whose skills seem inadequate. This requires

that students struggling with their thesis work, due to insufficient SRL skills, are identified, and that
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there is a fit between the kinds of support provided and needed. Accordingly, thesis supervisors
themselves should be well equipped in supporting their students in learning SRL skills, i.e. in
conducting task analysis, in goal setting, use of various strategies, monitoring the effectiveness of
those strategies and in reflections on learning for further learning during thesis work. In addition to
direct benefits of SRL skills for master’s thesis work, this might reduce negative emotions and
increase positive motivating emotions. This is important as positive activating emotions like pride
and enthusiasm are suggested to have positive consequences for motivation and achievement
(Pekrun et al. 2002). Shame, on the other hand, may have negative consequences for studying. For
instance, it has been shown that shame is associated with a higher tendency to procrastinate (Fee
and Tangney 2000). However, Pekrun et al. (Pekrun et al. 2002) and Pekrun (Pekrun 2006) state
that consequences of negative deactivating emotions, like shame, are not always straightforward, as

these kinds of emotions can also have positive consequences, €.g. increase extrinsic motivation.

Limitations and Strengths

In interpreting our findings a few limitations should be taken into account. As the study was cross-
sectional, conclusions about the temporal direction of the associations cannot be drawn. More
advanced SRL skills may increase positive emotions and decrease negative emotions. However, it is
also possible that positive emotions promote the use of such skills. In the current study, the
participants rated their academic emotions elicited by working on their master’s thesis, whereas the
assessment of learning skills was not context bound. Thus, it seems less likely that the academic
emotions specifically related to master’s thesis work would have affected general SRL skills to a
great extent. It seems more probable that general SRL skills would affect the emotions elicited in
master’s thesis work.

Another important limitation is the low response rate which may compromise the

generalizability of the results. Further, as the vast majority of the participants were women and only
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very few men were included in the final sample, the results may not be generalized to men. Further
studies should be conducted to examine whether similar results can be found in students from other
fields of study than educational and behavioural sciences and whether the results can be generalized
to other cultures. For example, the ways of supervising master’s theses vary between institutions
and cultures, which likely places differing demands on student learning skills. This might affect the
association between learning skills and emotions related to master’s thesis work. A further
limitation is related to our measure of discrete emotions. Although our measures of positive and
negative effect were based on several items, each discrete emotion was assessed with a single item,
which may reduce the reliability of these measures. Thus, analyses on discrete emotions should be
interpreted cautiously.

Our study also includes significant strengths. First of all, we examined academic emotions
elicited in master’s thesis work, which is a highly understudied issue. Very few studies in general
have investigated emotions in this context and to our knowledge no other study has examined
associations between SRL skills and academic emotions elicited by master’s thesis work. Another
strength is that instead of focusing only on anxiety or other negative emotions, that have been a
more common focus of related research, we included positive and negative emotions, as well as a
variety of discrete academic emotions shown to be relevant in the context of studying and learning

(Pekrun et al. 2002).

Conclusions

SRL skills were associated especially with positive emotions elicited in master’s thesis work. Self-
assessment seems to be the most important learning skill for positive and negative emotions arising
when conducting a master’s thesis. Supporting students to develop their SRL skills may be reflected
positively on their academic emotions and vice versa. Learning skills, academic emotions and their

connections are factors that should be taken into account in master’s thesis supervision.
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Notes

"' We run additional analyses excluding men and the results remained similar although some of the findings
attenuated from significant to marginally significant.
2 We run additional analyses excluding men and the results remained similar although some of the findings

attenuated from significant to marginally significant.
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Table 1. Characteristics (n = 84).

Variables n % mean sd
Gender

Women 78 92.9

Men 6 7.1
Age

Younger (18-29) 44 52.4

Older (30-) 40 47.6
Major subject

Educational sciences 39 46.4

Psychology or cogn. sciences 29 34.5

Speech sciences 16 19.0
Phase of master's thesis

Beginning 44 52.4

In the middle 18 21.4

Advanced 22 26.2
Rehearsal 3.18 0.88
Critical thinking 3.08 0.94
Finding essential Points 3.84 0.74
Connecting prior and new knowledge 4.23 0.59
Application of theories 3.36 0.94
Self-assessment 3.36 0.89
Combined learning skills 3.55 0.55
Positive emotions 3.48 0.96
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Negative emotions

2.58

0.98
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Table 2. Correlations between study variables (n = 84).

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
I. Age 1
2. Gender -0,20 1
3. Rehearsal 0,20 0,18 1
4.  Critical thinking 0,26 * -0,22 * 0,04 1
5. Finding essential points 0,21 -0,08 0,12 0,44 ** 1
6.  Connecting prior and new 0,30 ** -0,02 0,03 0,56 ** (0,45 ** 1
7. Application of theories 0,39 ** -0,19 -0,04 0,70 ** 0,62 ** 0,67 ** 1
8.  Self-assessment 0,38 ** -0,15 0,15 0,57 ** 048 ** 0,63 ** (0,73 ** 1
9.  Combined learning skills 0,40 ** -0,12 0,38 ** (0,78 ** 0,70 ** (0,71 ** 0,82 ** (0,81 ** 1
10. Positive emotions 0,03 -0,14 0,05 0,12 0,05 0,23 * 0,22 * 0,31 ** 0,25 * 1
11. Negative emotions -0,27 * 0,04 -0,13 -0,14 -0,05 -0,20 -0,24 *  -0,34 ** -0,29 ** -0,66 **

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed). Variable coding: gender (0=men,

I=women), age (0O=younger, 1=older). Connecting prior and new = Connecting prior and new knowledge.
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Table 3. Linear regression analyses on associations of learning skills with positive and negative emotions (n = 84).

Positive emotions Negative emotions
Model 1 Model 2 Model 1 Model 2
R"2 R"2 R"2 R"2
B change »p B change p B change p B change p
Rehearsal 042 .002 714 .037  .001 753 _.079  .006  .468 _.081 .006  .466
Critical thinking 124 014 279 136 016  .259 _.072 .005 519 _.068 .004 553
Finding essential points .043  .002 .704 055 .003  .653 010 <001 .928 .007 <001 951
Connecting prior and new 246 055  .033 255 057  .033 133 .016  .233 .16l .023 .163
Application of theories 249 052 .037 290  .064  .024 154 .020  .186 159 019 199
Self-assessment 343 101 .003 363 108 .003 276 065  .015 280 .064  .017
Combined learning skills 284  .068  .018 308 .075  .014 213 .038  .067 222 .039  .066

Model 1: Adjusted for age. Model 2: Adjusted for age, subject of study, phase of master's thesis. Connecting prior and new =

Connecting prior and new knowledge.
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Table 4. Logistic regression analyses on associations of combined learning skills with discrete

emotions (n = 84).

OR 95% CI p OR 95% CI p OR  95%CI p

Positive emotions

Enjoyment Enthusiasm Pride
Model 1 1.86 (0.77;4.48) .165 245 (0.93;6.44) .070 2.71 (1.08;6.85) .034
Model 2 1.68 (0.68;4.19) .263 2.79  (1.02;7.69) .047 3.07 (1.16;8.13) .024
Negative emotions

Anxiety Boredom Hatred / Anger
Model 1 0.85 (0.34;2.08) .717 1.00 (0.42;2.39) .999 0.60 (0.25;1.47) .267
Model2 0.79 (0.31;1.99) .610 1.04 (0.42;2.57) .936 0.52 (0.20; 1.34) .175

Hopelessness Shame
Model 1 0.55 (0.22;1.38) .203 0.30 (0.12;0.78) .014
Model 2 0.53 (0.20; 1.40) .203 0.33  (0.12; 0.88) .026

Model 1: Adjusted for age. Model 2: Adjusted for age, subject of study, phase of master's thesis.
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