
 

 

 

Hidden in plain sight : capturing freshmen emotional
experiences and their effects on performance at
university
Citation for published version (APA):

Niculescu, A. C. (2015). Hidden in plain sight : capturing freshmen emotional experiences and their effects
on performance at university. [Doctoral Thesis, Maastricht University]. Datawyse / Universitaire Pers
Maastricht. https://doi.org/10.26481/dis.20151016an

Document status and date:
Published: 01/01/2015

DOI:
10.26481/dis.20151016an

Document Version:
Publisher's PDF, also known as Version of record

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license

Take down policy
If you believe that this document breaches copyright please contact us at:

repository@maastrichtuniversity.nl

providing details and we will investigate your claim.

Download date: 22 May. 2023

https://doi.org/10.26481/dis.20151016an
https://doi.org/10.26481/dis.20151016an
https://cris.maastrichtuniversity.nl/en/publications/a80ee2d8-5f9c-4476-a011-2081a6a7ddde


Hidden in Plain Sight
CAPTURING FRESHMEN EMOTIONAL

EXPERIENCES AND THEIR EFFECTS ON
PERFORMANCE AT UNIVERSITY

Alexandra Corina Niculescu



 

 
 
 
 
 
 
The research presented in this dissertation was conducted at the School of Business and 
Economics (SBE), Department of Educational Research and Development, Maastricht 
University, The Netherlands. 
 
The research described in this dissertation was partly funded under a grant from Maastricht 
University, Leading in Learning Program. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cover design and chapter illustrations: A.C. NICULESCU 
 
Layout and printing: Datawyse | Universitaire Pers Maastricht 
 
© Copyright 2015 Alexandra Corina Niculescu, Maastricht, The Netherlands 
 
All rights reserved. No part of this dissertation may be reproduced or transmitted in any form or by any means, 
electronic or mechanical, including photocopying, recording or any information storage or retrieval system with-
out permission from the author, or when appropriate, from the publisher of the publications. 
  



 

 
 
 

Hidden in Plain Sight 
CAPTURING FRESHMEN EMOTIONAL 

EXPERIENCES AND THEIR EFFECTS ON 
PERFORMANCE AT UNIVERSITY 

 
 
 

Proefschrift 
 
 

ter verkrijging van de graad van doctor aan de universiteit Maastricht 
op gezag van de Rector Magnificus, Prof. Dr. L.L.G. Soete,  

volgens besluit van het College van Decanen, in het openbaar te verdedigen,  
op Vrijdag 16 Oktober 2015 om 10:00 uur 

 
 

door Alexandra Corina Niculescu 
 

  



 

Promotoren 
Prof. Dr. Wim Gijselaers 
Prof. Dr. Mien Segers 
 
Co-promotoren 
Dr. Dirk Tempelaar 
Prof. Dr. Amber Dailey-Hebert (Park University, USA) 
 
Beoordelingscommissie 
Prof. Dr. Rudolf Müller (voorzitter) 
Prof. Dr. Diana Dolmans 
Prof. Dr. Sofie Loyens (Erasmus Universiteit Rotterdam, NL) 
Prof. Dr. Reinhard Pekrun (Ludwig-Maximilians Universität, München, DE) 
 
  



 

 
 
 
 
 
 
 
 
 
 
 
 
In loving memory of my father who dedicated his life  
teaching students how to love Mathematics 
 
 
 
  



 

 
  



 

7 

 

Contents 
 

CHAPTER 1	 General Introduction ................................................................................ 9	

CHAPTER 2	 Feelings and performance in the first year at university Learning-
related emotions as predictors of achievement outcomes in mathematics 
and statistics ............................................................................................ 25	

CHAPTER 3	 Exploring the antecedents of learning-related emotions and their 
relations with achievement outcomes ...................................................... 47	

CHAPTER 4	 Extending the change-change model of achievement emotions The 
inclusion of negative learning emotions ...................................................... 67	

CHAPTER 5	 Capturing the freshmen experience at university An empirical study on 
how achievement emotions shape engagement in the curriculum ................... 85	

CHAPTER 6 General Discussion ................................................................................107 

Valorisation addendum ..................................................................................................123	

Summary  ..............................................................................................................127	

Acknowledgments ..........................................................................................................131	

About the author ............................................................................................................137	

List of publications .........................................................................................................141	
 
  



 

 
  



9 

CHAPTER 1  
 
General Introduction 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



C H A P T E R  1  

10 

 
 
 
 
 
 
 
 
 
 
 
 
 
“When we educators fail to appreciate the importance of students’ emotions, we fail to appreciate 
a critical force in students’ learning. One could argue, in fact, that we fail to appreciate the very 
reason that students learn at all” (Immordino-Yang and Damasio 2007, p. 9). 
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REFLECTIONS ON HIGHER EDUCATION 

These days, more young adults are enrolling in higher education to attain a degree. “The 
knowledge factory”, as the university was referred to by Aronowitz (2000), has become (in 
most cases) only a “ticket to jobs and goods” (Aronowitz, 2000, p.8). Indeed, in today’s 
world, the reasons for attending higher education primarily focus on obtaining a minimum 
qualification to enter the job market in the first place and, second, to have a chance com-
peting for a job when faced with the “sea of change that has afflicted the job market” (Aro-
nowitz, 2000, p.8). This is already the case for the last fifteen years and the world continues 
to rapidly change. Nowadays, the changing student population does place greater demands 
on the higher education institutions in terms of what they expect to get out of their degree. 
At the same time, a big problem has become the competitive pressure placed on these 
young adults to perform which, implicitly, translates into “success”, both academically and 
further in life (Stipek, 2011). But how do we understand, beyond defining, success in high-
er education? What do we expect from a successful student and, if we go beyond A- grade 
stereotypes, what does a successful student even look like? This kind of inquiry brings us to 
the overall question: When is education actually successful? 
 Traditionally, it was considered that “education is successful when the student identi-
fies with social and cultural authorities” (Aronowitz, 2000, p.9). The social reality of the 
job market however, presents an even more harsh perspective where “the B.A. degree signi-
fies that the graduate can tolerate boredom and follow rules” (Aronowitz, 2000, p.10). This 
is unfortunately true, and in a world obsessed with the idea of success, the pressure to per-
form generates alarming levels of anxiety. Beyond that, maybe as worrying, it can “take the 
fun out of learning” (Stipek, 2011, p. 1481). From this standpoint, it can be said that the 
idea of success in higher education is probably overrated. This is in line with current theo-
ries on motivation, which claim that making students focus solely on standardized perfor-
mance outcomes, such as grades, has a detrimental effect on developing their passion for a 
particular subject (Schunk, Pintrich, & Meece, 2008). More recently, Chomsky (2011) was 
arguing along the same lines: 

“Students are now trained to pass tests but not to think, as if the outcome of education are 
grades. In these conditions it is difficult to design interventions aimed to increase passing – 
while making students learn. Which is a paradox! “(Chomsky, 2011, “Reflections on Higher 
Education”, para. 2). 

But today’s conceptions about learning, training and instruction in higher education are full 
of paradoxes. These paradoxes are grounded in somewhat out-dated underlying assump-
tions, which still govern the way we conceive education and train young adults in formal 
settings, such as universities. For the present thesis, we consider it relevant to point to only 
one of these assumptions, which is: the student is the one responsible for his/her own learning 
and success. To understand this fallacy, we will remind the reader of a few important stand-
points. To start with, the university discourse currently revolves around the learned; the 
phrase learner-centred has become “an unquestioned mantra” (Boud, 2006, p. 19). At the 
same time, it seems that today’s universities are making fewer and fewer efforts to place the 
students at the core of their consideration. In addition, higher education adopted the view 
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that the student is accountable for his/her own learning and success. This is supported by 
traditional views on learning, ability, intelligence (Carroll, 1993; Cattell, 1987; Guilford, 
1967; Newell & Simon, 1972) which placed such constructs “in the head of the learner” 
(Barab & Plucker, 2002, p.166). Such conceptions ignore the crucial role of the education-
al environment on students’ experiences, in other words, that student learning is actually an 
interaction between individual characteristics and the characteristics of the educational 
environment – when one is situated in this context (Barab & Plucker, 2002). 
 By contrast, universities should change their isolated perspective on the learners by 
placing them in the educational context. Over the last twenty-five years, extensive research 
on learning and thinking styles, as well as achievement motivation, confirms the im-
portance of the person – in – situation (Entwistle, 1998; Nijhuis, Segers, & Gijselaers, 
2008; Prevatt, Petscher, Proctor, Hurst, & Adams, 2006; Tempelaar, Van der Loeff, Gijse-
laers, & Nijhuis, 2011; Weiner, 1992). For example, Richardson (2011) argues that a 
learner’s study approach is equally influenced by their perceptions of learning and by the 
educational context. Furthermore, Nijhuis, Segers, and Gijselaers (2008) show that de-
pending on the learning environment, students adapt their learning strategies to what they 
perceive as necessary for what is required in each course. From a learner’s perspective, 
Tempelaar et al. (2007) prove similar findings for achievement motivation: although con-
taining an important generic component, achievement motivations are dominantly course-
specific. Overall, this line of research attributes learning and performance to a dynamic 
process of interaction between the student and the environment. From this perspective, 
individuals can perform – the same or similar problems – differently when placed in differ-
ent settings. For instance, classic studies on mathematical performance (Lave, 1986; Reed 
& Lave, 1979) show that when performing arithmetic calculation in a supermarket, shop-
pers were correct 90 % of the situations. Giving the same individuals similar problems in a 
math test situation, revealed only 57% correct solutions. This suggests that, in fact, indi-
vidual performance is site specific instead of a characteristic of the individual. 
 The discourse outlined above highlights that success is a function of the individual 
placed in a certain achievement context that is favourable for learning and engagement. To 
understand success requires examining the interaction between the learner and the envi-
ronment. While it is common knowledge that intrinsically motivated and passionate stu-
dents will engage better at all levels from academic, social and personal-emotional, higher 
education today pays little attention to this interaction (Pekrun & Linnenbrink-Garcia, 
2012). Therefore, changing our approach to how we train young adults to become success-
ful in today’s world requires that we go beyond providing them with the necessary skills to 
answer standardized exam questions only. It requires a science of education in which efforts 
should be made towards reducing their stress, perceived pressure and obsession to obtain 
success at any cost. Ultimately, we should re-phrase a question such as: What is it that makes 
students fail or succeed? into How we can engage students – emotionally and intellectually –in 
their learning process? 
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INTRODUCTION 

Success and study progress in higher education are issues of emerging interest. In The 
Netherlands, a substantial proportion of students who enrol in a study program leave high-
er education without completing the first year (Beekhoven, De Jong, & Van Hout, 2003; 
Berg & Hofman, 2005; CBS, 2012). The effects are noticed primarily in the expensive 
administrative (e.g. changes at the course and program level) and remedial (e.g. counselling) 
costs of education, institutions have to suffer. Beyond that, in recent years, low progress 
rates and poor student achievement have been recognized as a waste of human potential for 
both the higher education systems and for society. 
 To cope with these unwanted developments, higher education institutes respond with 
several measures, e.g. 1) Study choice awareness interviews, 2) Selection interviews, 3) Ad-
mission tests, and 4) raffle, central and decentral. These developments not only apply to the 
Netherlands, but also to many other Western countries. Therefore, a deeper insight in the 
learning achievements, and the mechanisms needed to enhance the learning process, might 
improve the study success in higher education. 

BACKGROUND 

Factors influencing the acquisition of learning achievements 

The first year at university is widely acknowledged as a period of transition, in which most 
of the students come with high expectations for achievement and experience a lot of pres-
sure under situations over which they have low control (Perry, 2001; Hall, Perry, Ruthig, 
Hladkyj, & Chipperfield, 2006). The transition to college comes along with a variety of 
changes, to which the freshman has to adapt not only academically but also socially and 
emotionally (Baker & Siryk, 1999). 
 As Tinto (1987) points out, the degree of one’s social and academic integration influ-
ences the likelihood of persistence or departure. Drawing on Tinto’s theory, two lines of 
research can be identified in explaining learning achievements: 1) factors involving the 
educational environment, and 2) factors focusing on the students’ characteristics. 

1. Factors involving the educational environment. 
Recent studies demonstrate the importance of how learning environments are designed on 
student’s academic adaptation to college (Christie, Munro, & Fisher, 2004; Wilcox, Winn, 
& Fyvie-Gauld, 2005). Other research focused on the role of the learning environment, 
such as curriculum characteristics (Schmidt, Cohen-Schotanus, & Arends 2009; Schmidt et 
al. 2010). For example, Schmidt et al. (2010) identified that certain curriculum features, 
such as extensive lecturing, impede students’ time availability for self-study with a detri-
mental effect on graduation (the association between time available for self-study and grad-
uation and lecturing and graduation resulted respectively in correlations of r= .44 and r=-
.56). Furthermore,  Beekhoven, De Jong, & Van Hout (2003) showed that courses, which 
involved a higher number of study hours, proved to be more effective in earning credits 
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among first year students. Earlier, Gijselaers and Schmidt (1995) evaluated what might 
influence the time spent on self-study, and proved that both self-study and achievement 
depend on the amount of time allocated to instruction as planned by the instructional 
design. On an even higher level, the review of Schmidt, Muijtjens, Van der Vleuten, and 
Norman (2012) looking at curriculum effects over student attrition, supports the value of 
problem-based learning for achievement in medical education. In summary, the influence 
of the environment is a well-researched issue showing that differential effects on learning 
outcomes depend on the core characteristics a learning environment displays. 

2. Factors focusing on the students’ characteristics 
For decades, Tinto’s work (1987) has been one of the most frequently used models in ex-
plaining student success in higher education. In Tinto’s view, the way students adjust to the 
learning environment is the key to understand how they perform academically. Tinto 
(1987) argues that individuals enter institutions with a range of backgrounds, personal 
attributes, skills, previous education and experiences which can directly impact their ad-
justment, to influence in turn their persistence. For that purpose, he introduced the term of 
adjustment to college, which was defined as a continuous interaction process between the 
student and the institution itself. Recent evidence (Credé & Niehorster, 2012) shows that 
depending on how adjustment was conceptualized, relations between college GPA and 
different adjustments constructs range from r = .09 (for social adjustment) to r = .32 (for 
academic adjustment). Classical research followed Tinto’s perspective and focused on the 
role of student variables, such as personality, cognitive factors and demographic variables 
(Arias, Ortiz & Dehon, 2013; Credé & Niehorster, 2011; Noftle & Robins, 2007; 
Poropat, 2009). For example, looking at the role of student variables, a meta-analysis of the 
Five Factor Model of personality and academic performance (Poropat, 2009) finds Consci-
entiousness consistently associated with college GPA (a population correlation of r= .24). 
Following a long tradition, research on classical stable attributes, such as cognitive perfor-
mance measures, has proven that although high school GPA and other standardized test 
scores are the best predictors of academic success in the first year, they are not able to pre-
dict college retention (Schuh, 1999). Two review studies (Robbins et al., 2004; Richardson 
& Abraham, 2012) conclude that individual characteristics, like self-efficacy, effort regula-
tion, and achievement motivation are highly correlated with learning outcomes. However, 
the evidence concerning learning achievements, by looking at student factors such as learn-
ing strategies or motivation, has not been yet systematically mapped in the light of such 
recent theories. Focusing on factors which are not fixed is of particular relevance since they 
can be influenced by educational interventions. To date, over the past 20 years learning 
strategies have been shown as one of the most relevant predictors of several academic out-
comes across college education (Entwistle, 1998; Prevatt, Petscher, Proctor, Hurst, & Ad-
ams, 2006). More recently, motivational and emotional research have shared interesting 
findings with regard to achievement in college, and placed more emphasis on aspects of 
students’ psychological well-being (Pekrun, Goetz, Titz, & Perry, 2002; Tempelaar, Van 
der Loeff, Gijselaers, & Nijhuis, 2011). In particular, Pekrun’s work (2000) has unearthed 
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important contributions for modelling student learning by attributing engagement to emo-
tions experienced in achievement settings. 

Previous efforts 

A significant amount of work has already been accomplished in the research of learning 
achievements, many reviews have been conducted and further analysed in an attempt to 
elucidate what works and what does not work in education (Cameron, Roxburgh, Taylor, 
& Lauder, 2011; Credé & Niehorster, 2011; Marzano, Pickering, & Pollock, 2001; Pas-
carella & Terenzini, 1991; Valentine et al., 2011). Probably the most extensive work re-
mains John Hattie’s Visible learning; a synthesis of over 800 meta-analyses relating to achieve-
ment (Hattie, 2009). His work draws on “about 800 meta-analyses, which encompassed 
52,637 studies, and provided 146,142 effect sizes [...] these studies are based on many 
millions of students” (Hattie, 2009; p. 15). This notable effort encompasses evidence at all 
educational levels. In the same tradition as the classical contributions, the factors described 
by Hattie (2009, 2012), (e.g. feedback, students’ prior cognitive ability, instructional quali-
ty) can be categorized as coming from two main influences on achievement in educational 
settings: the student and the environment characteristics. Hattie (2012) draws the attention 
upon several limitations of these previous perspectives: First, they tend to examine the 
separate effects of each factor while neglecting the interaction they might have with each 
other. Second, the majority of these studies do not make explicit or phrase in an accessible 
vocabulary the implications for educational practice. And third, the most surprising conclu-
sion is that from a long list of influences on achievement “everything works if the criterion 
for success is to enhance achievement” (Hattie, 2012; p. 2); in other words, any interven-
tion will have an effect, even if this is minimal. Finally, it is important to note that the 
framework of these studies doesn’t include recent theories stressing the role of motivation 
and emotion associated with the specific educational context, which allows the possibility 
of being influenced by educational interventions. 

THEORETICAL FRAMEWORK 

Nowadays, the focus of Tinto’s theory (which places students adjustment to the institution 
at the core of his framework) has become even more important when Western societies are 
recognizing intangible assets, such as intellectual capital, as fundamental sources of wealth 
and progress (Lin & Edvinsson, 2012). Considering his theory, the question still remains 
“what happens to students when they enter a new environment?“ To answer this question, 
imagine, for example, a student enrolling in a mathematics course in the first year of uni-
versity. Although the student may be very intelligent, depending on the previous experience 
with mathematics, certain favourable or negative beliefs may already be held about mathe-
matics. These beliefs can influence whether the person enjoys the course and believes (s)he 
can succeed within it, or whether the person feels hopeless and disengaged. Furthermore, 
before entering the course, the student may be prone to engage in certain behaviours, which 
can be beneficial or detrimental towards learning. For instance, one may be able to effec-
tively plan his/her study time or, on the contrary, have a tendency to procrastinate. These 
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cognitions and behaviours can influence a student’s experience and have consequences on 
either how one engages and performs in the course or the likelihood of dropping out. 
 
Tinto (1987) argues that individual departure from institutions can be viewed as arising out 
of a longitudinal process of interactions between an individual, the other members of the 
system and the institution itself. Central to this process is students’ adaptation or engage-
ment, a key concept to understand persistence and dropout in college. Over time, engage-
ment has been conceptualized differently, from adjustment or adaptation (Baker & Syrik, 
1999; Tinto, 1987) to multifaceted views, including behavioral, cognitive and emotional 
aspects of engagement (Fredricks, Blumenfeld, & Paris, 2004; Connell & Wellborn, 1994). 
This wide range of indicators is needed to understand the totality of students’ experiences 
in the context of first year at university. Such transition period brings several challenges for 
freshmen, among which an achievement setting that is different from high school, higher 
academic standards, increased competition, high expectations and perceived pressure to 
perform (Daniels et al., 2014; Perry, Hall, & Ruthig, 2005). Much has been written about 
the uncertainty and negative emotional experiences accompanying this complex and diffi-
cult period (Hall, Perry, Ruthig, Hladkyj, & Chipperfield, 2006; Linnenbrink-Garcia & 
Pekrun, 2011; Ruthig et al., 2007). As yet, few scholars have conducted a comprehensive 
analysis covering the entire first year at university period, to most effectively understand 
students’ engagement through emotional and affective variables (Beard, Clegg, & Smith, 
2007; Perry, Hladkyj, Pekrun, & Pelletier, 2001; Putwain, Larkin, & Sander, 2013; 
Stupnisky, Perry, Hall, & Guay, 2012). Using contemporary perspectives on motivation 
and emotions (Martin, 2007; Pekrun, 2006), the present work interprets the classic emo-
tional adjustment (Tinto, 1987) problem to get more insight into freshmen’s experiences at 
university. 
 The first year of university is recognized as a period of transition for most students 
(Baker & Syrik, 1999; Tinto, 1997), in which unpleasant emotions seem particularly in-
tense (Stupnisky et al., 2012). Emotions experienced in academic settings, known as 
achievement emotions, contribute to students’ motivation and can influence academic per-
formance within a course (Pekrun, 2006). Such emotions emerge from students’ beliefs 
about their capacity to influence academic outcomes and the value given to these outcomes, 
referred to respectively as appraisals of control and value (Pekrun, Goetz, Titz, & Perry, 
2002). At the same time, students enter the university holding a set of generic predisposi-
tions toward learning in general, such as adaptive and maladaptive cognitions and behav-
iors, which will also influence their emotional experiences within a course (Martin, 2007). 
Furthermore, in a longitudinal context, reciprocal linkages can occur between these con-
structs (Pekrun, 2006) where appraisals, emotions and performance influence each other 
over time in a feedback loop beyond a course setting: the contribution of academic emo-
tions in a certain course, for instance, can be observed later on in how students perform in 
another course. This is an important consideration for educational practice, as emotions are 
not only end states but also processes which can have long-lasting effects on students’ aca-
demic achievement (Goetz, Pekrun, Hall, & Haag, 2006; Pekrun, Hall, Goetz, & Perry, 
2014). 
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Achievement emotions 

A first iteration to explain students’ engagement through their emotional experience in the 
first year of university was Tinto’s (1987) work. For that purpose, he introduced the term 
of adjustment to college which was defined as a continuous interaction process between the 
student and the institution itself. More recently, self-regulated, motivational and emotional 
learning research has emphasized aspects of students’ psychological well-being, and the 
resulting impact on academic achievements (Pekrun, 2000; Richardson, 2011; Tempelaar, 
Gijselaers, Schim van der Loeff, & Nijhuis, 2007). In particular, research on achievement 
emotions prompts a re-appraisal of the classical models to address the student experience 
and engagement within a specific course setting (Pekrun et al., 2002). Overall, in this per-
spective, the learning behavior is driven by personal factors which interact with determi-
nants at the course level to ultimately affect students’ emotional experiences and achieve-
ment outcomes. 
 
Pekrun (2006) follows contemporary theories on process emotions (Scherer, 2000), to 
describe emotions as “sets of interrelated psychological processes including affective, cogni-
tive, physiological and motivational components” (Pekrun, Goetz, Frenzel, Barchfeld, & 
Perry, 2011, p. 37). For example, being uneasy, worrying, being aroused or wishing to quit 
a course, reflect these different components with an emotion. More generally, achievement 
emotions are conceptualized as trait-like (habitually, recurring emotions) or state-like types 
(“momentary occurrences within a specific situation at a specific point in time”, cf. Pekrun 
2006, p. 317). While a continuum between state and trait emotions is proposed to describe 
the achievement emotions encountered within a course (Pekrun et al., 2011), the core 
characteristic which makes the distinction between the two is the temporal generality of an 
emotion, as trait achievement emotions, for example, can also be situation specific (such as 
trait test anxiety). The Control-Value Theory of Achievement Emotions (CVTAE; Pekrun, 
2006) provides a three-dimensional taxonomy of emotions, represented by the valence, 
focus and activation of emotions. Emotional valence can be positive (enjoyment) or nega-
tive (anxiety, hopelessness, boredom). The focus describes the emotions experienced in 
relation to an achievement activity (e.g. boredom experienced whilst preparing homework) 
or outcome (e.g. anxiety towards performing at an exam). Outcome focused emotions can 
be retrospective, like anger, following an episode of participating in classroom instruction, 
for example. At the same time, outcome emotions can be prospective, such as hopelessness 
anticipating an outcome that is difficult to achieve. The activation component describes 
emotions as activating (i.e. anxiety leading to action) versus deactivating (i.e. hopelessness 
leading to disengagement). Hence, activation has to do with the degree of physiological 
arousal involved in that emotion. 
 To sum up, academic emotions can be described in terms of components (affective, 
motivational, cognitive and physiological), dimensions (valence, focus and activation) and 
temporal specificity (state or trait-type). A last attribute of the academic emotions in 
Pekrun’s theory (2006) is the situational context, in which the emotional experiences are 
contextualized over different achievement situations within a course, meaning that they can 
be experienced in different academic situations within a course: 1) being in class, 2) taking 
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exams and, 3) studying outside of class (while learning or when preparing homework). 
Since in the first year of university students are expected to engage in more individual self-
study beyond just attending lectures, the experience of achievement emotions in learning 
situations (such as when preparing the homework, for example) is particularly important in 
this period. Indeed, according to the CVTAE, first year university students experience a 
variety of learning – related emotions, whether the emotions are positive or negative.  

Learning-related emotions and achievement outcomes 

According to Pekrun, Goetz, Titz, & Perry (2002), the three most important academic 
settings to experience emotions in a course include: 1) being in class, 2) taking tests and 
exams, and 3) studying outside of class. As a consequence, each setting is used to measure 
one type of emotion: class-related, test-related and learning-related emotions. Learning-
related emotions (LREs) are a particular type of achievement emotions, usually experienced 
in learning situations outside classroom instruction, such as studying or doing homework 
(Goetz et al., 2012; Pekrun et al., 2002; Pekrun et al., 2011). While other emotional set-
tings, such as taking texts/exams, have been extensively studied, few studies have investigat-
ed situations that occur outside the class (Linnenbrink, 2006; Schutz & Pekrun, 2006; 
Putwain, Sander et al., 2013; Trautwein et al., 2009). An exception is research on test 
emotions, (test anxiety in particular), where accepted interventions are helpful in training 
students to deal with their negative emotional states before or during the exam (Ergene, 
2003). While this approach helps students manage negative emotions and clearly benefits 
the learner in the limited setting of an exam, its scope does not capture the full experience 
of the learning process for the duration of a full-length course. In order to get more insight 
into students’ emotional experiences outside of the exam situation, investigating the learn-
ing situation within a course is needed. In this context, LREs are of particular relevance 
given their substantial relation with achievement outcomes as shown in correlations as high 
as r = .41 (Goetz et al., 2012). In addition, learning in this setting (e.g. while preparing 
homework) evokes stronger negative emotions when compared, for example, with the emo-
tional experience of learning in the classroom (Verma et al., 2002). To capture more of the 
students’ emotional experiences within the different learning settings encountered in a 
course, our study links learning-related emotions and achievement outcomes at the course 
level. To address this issue we excluded test and class-related emotions and focused solely 
on the emotional experience of studying outside the classroom, either during individual 
study or when preparing homework. 

Learning – related emotions and their antecedents 

According to the Control-Value Theory of Achievement Emotions (CVTAE; Pekrun, 
2006), discrete learning-related emotions (LREs) arise from the appraisal of achievement 
activities and outcomes. Emotions that result from such appraisals can indirectly influence 
achievement outcomes. There are two dimensions of appraisals: control and value. The 
appraisal of control refers to a student’s belief about whether he/she has control over learn-



G E N E R A L  I N T R O D U C T I O N  

19 

ing activities/outcomes; the appraisal of value describes the subjective value attributed to 
these activities/outcomes. These appraisals are considered direct antecedents of LREs and 
are acquired at the course level (Pekrun, 2006). As a general rule, low and high levels of 
control appraisals influence emotions differently (Pekrun, 2000). For instance, low control 
leads to an increased level in negative emotions (e.g., learning anxiety) and a more elevated 
level of control favours a heightened experience of positive emotions (such as learning en-
joyment). In a longitudinal context, this postulate implies that increasing levels of control 
and value appraisals will raise the levels of positive emotions, (such as joy), and lower the 
levels of negative emotions, (like anxiety). Likewise, a decrease in the levels of the anteced-
ents has an opposite effect. In other words, this assumption – referred to as the change-
change parameterization of CVTAE (Buff, 2014) – has two practical implications: increas-
ing the levels of LREs’ antecedents is expected to raise the levels of positive emotions and 
decrease the levels of negative emotions. This assumption was empirically investigated and 
confirmed by Buff (2014) for the positive LRE of enjoyment. Indeed, Buff (2014) found 
that positive changes in perceived control and value lead to positive changes in enjoyment 
of learning in mathematics for sixth graders. The transition from high school to university 
would shape an excellent context to investigate changes in negative LREs, as a consequence 
of changes in direct antecedent variables (such as appraisals of control, for instance). Never-
theless, up to now, empirical evidence testing the change-change assumption in this period 
has not been dated in introductory courses in particular and, in the first year at university, 
more generally. The present work tries to fill in this gap. 
 There are also more general expectancies and predispositions towards learning at uni-
versity that students already hold when entering a course, which can be considered generic 
antecedents of LREs. Since appraisals of control and value are based on these generic 
tendencies, the latter can be considered distal antecedents of learning emotions. Students 
enter a new course holding background characteristics (intelligence, personality, high 
school GPA etc.) but also possessing a set of adaptive and impeding cognitions, and adap-
tive and impeding behaviors, towards learning in the new setting of university (Martin, 
2007). Therefore, we applied the ‘motivation and engagement wheel’ framework of Martin 
(2007, 2009) as a model for distal antecedents of learning-related emotions (LREs). The 
motivation and engagement wheel breaks down all motivation and engagement concepts 
into four categories: adaptive cognitions, adaptive behaviors, impeding cognitions, and 
maladaptive behaviors. These four categories each consist of two or three sub-dimensions. 
For adaptive cognitions, the dimensions consist of self-belief, valuing school, and learning 
focus. Furthermore, the adaptive behavioral dimensions include persistence, planning, and 
task management. Conversely, the impeding or deactivating antipodes of the cognitions 
(that obstruct learning rather than enhance it) include anxiety, failure avoidance and uncer-
tain control. The maladaptive behaviors are twofold: self-handicapping and disengagement. 
The concepts operating in this motivation and engagement wheel represent generic orienta-
tions that are relatively stable over contexts (Martin, 2009). For this reason, in Pekrun’s 
Theory, such generic orientations can be integrated as distal antecedents of both control 
and value appraisals and LREs. Although it may appear that some of the concepts (e.g. self-
belief/efficacy, persistency and control) from the “motivation and engagement wheel” are 
closely related to the appraisal of control in the CVTAE, it is important to ensure clarity 
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between them: while the distal antecedents are more trait-type of constructs, the direct 
antecedent (appraisal of control) is a subject specific type of appraisal. 
 Figure 1 summarizes the conceptual model used in our study. 
 

 

Figure 1. The conceptual framework of the study 

 

AIM, OBJECTIVES AND RESEARCH QUESTION 

Because it is important to show how the individual experiences the new pedagogical envi-
ronment in the interaction with the characteristics a person brings in a new setting in the 
first year at university, we aimed to answer the follow question: 

How do achievement learning-related emotions and their direct and distal antecedents ex-
plain students’ achievement in the first year at university? 

More specifically, we want to capture the freshmen experience at university through emo-
tional and motivational variables. In this way, practical strategies to intervene on students’ 
characteristics and learning environments can be formulated. 
 
Using Pekrun’s (2006) framework as the leading approach, we build further on the work of 
Tempelaar et al. (2012) that acknowledges the importance of achievement motivation and 
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emotion on learning when students enter university. Furthermore, we follow Buff’s (2014) 
methodological approach to look at the relationships between changes in control appraisals 
and changes in achievement emotions over two, first-year courses. To provide a more com-
plete picture of the first year of university experience, we also included distal antecedents of 
achievement emotions (the prior characteristics students bring with them before they enter 
university) from Martin’s framework (Martin, 2007), and their potential effects on these 
emotions and their changes. 
 For the purpose of this thesis, we focus on four academic emotions experienced in 
learning-related situations: the positive emotion Enjoyment and the negative emotions 
Anxiety, Boredom and Hopelessness. Class-related emotions and test emotions were 
deemed to be beyond the scope of our study, as learning Enjoyment, Anxiety and Boredom 
are shown to be particularly salient in academic settings (Goetz et al., 2006). Furthermore, 
the choice of these learning-related emotions is justified by previous research showing them 
as the prime emotions related to academic achievement (Pekrun, 2000, 2006; Pekrun et al., 
2011, 2002).  
 To answer our research question, we used a large sample (N = 3451), employed in a 
longitudinal research design. We included two courses, one at the beginning and the other 
at the end of the first year at university. 

DISSERTATION OUTLINE 

 Chapter 2 examines the predictive value of four learning emotions – Enjoyment, Anxie-
ty, Boredom and Hopelessness – on two achievement outcomes within a mathematics and 
statistics course: 1) participation in the final exam and, for those students who attended the 
exam, 2) explain their performance in the course. 
 Chapter 3 looks how distinct LREs emerge from course contextualized appraisals and 
distal generic antecedents and further, how they influence achievement outcomes in a first 
year university mathematics and statistics course. 
 Chapter 4 follows Buff’s (2014) empirical study, in an attempt to investigate the rela-
tionships between changes in control appraisals and changes in both positive and negative 
learning-related emotion (LREs). This study focuses on control appraisals as antecedent 
factors for both positive and negative academic emotions in the first year at university. 
According to the Control-Value Theory of Achievement Emotions, these emotions emerge 
from control appraisals. Then, this study investigates if changes in control appraisals relate 
to changes in academic emotions at two instances over the duration of a course. 
 Chapter 5 aims to look at how LREs emerge in the first year at university and how they 
further develop over two different course subjects. This investigation extend (expands) 
upon Buff’s (2014) approach by including negative, as well as positive multiple LREs to 
further test the assumption that negative LREs also change over time. This is in line with 
the Control-Value Theory of Achievement Emotions change-change hypothesis in two 
ways: within a course and over two different course subjects in the first year at university. 
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Note 

This dissertation is a collection of closely related studies that are presented in chapters two 
to five. Since every chapter was written to be read on its own, repetition and overlap across 
chapters are inevitable. 
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Feelings and performance in the first year 
at university 
Learning-related emotions as predictors of 
achievement outcomes in mathematics and 
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ABSTRACT 

This study examined the predictive value of four learning emotions – Enjoyment, Anxiety, 
Boredom and Hopelessness – on achievement outcomes. Using a large sample (N = 2337) 
of undergraduate first year students enrolled in a mathematics and statistics course, we first 
showed significant differences in the emotional experiences between the students who at-
tended – as compared to those who were absent for the exam. Second, the present study 
revealed emotions, particularly learning hopelessness, and a prior mathematics background, 
to have a strong predictive value for student performance in the course. This relation was 
consistent over three consecutive academic years. Recommendations for improving educa-
tional practice have been formulated and are shared in this article. 
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INTRODUCTION 

The first year of university is a crucial area to investigate, notoriously recognized as a period 
of transition in which a significant majority of students experience adjustment difficulties. 
The struggle of this transition period involves novel situations that challenge students to 
make academic, social, and emotional adjustments in order to adapt to their new educa-
tional environment (Baker & Siryk, 1984; Daniels et al., 2014; Pascarella & Terenzini, 
1991). Tinto’s (1987) research provides a classic demonstration of how students’ adapta-
tion to a new learning environment is the key to understand how they perform academical-
ly. Likewise, other studies have shown that poor adjustment was linked to low achievement 
scores (Credé & Niehorster, 2012) and even withdrawal at the course level (Ruthig et al., 
2008). For instance, Credé and Niehorster’s (2012) meta-analysis found correlations be-
tween college GPA and different adjustment constructs - ranging from r = .09 (for social 
adjustment) to r = .32 (for academic adjustment). In relation to adaptation, classical ap-
proaches have also identified that student variables - such as personality, cognitive factors or 
demographics, - are indeed able to predict achievement outcomes in college (Arias Ortiz & 
Dehon, 2013; Credé & Niehorster, 2011, 2012; Noftle & Robins, 2007; Poropat, 2009). 
For example, a meta-analysis of the Five Factor Model of Personality (Poropat, 2009) finds 
Conscientiousness consistently associated with college GPA (a population correlation of r= 
.24). Despite reaching acceptable predictive values for achievement outcomes in these ap-
proaches, which focused on student variables, substantial variance has been left unaccount-
ed for (Pascarella & Terenzini, 2005). More recently, contemporary research has introduced 
the importance of academic emotions on achievement outcomes (Pekrun & Linnenbrink-
Garcia, 2014). Pekrun’s work (2000, 2006) has emerged as one of the first frameworks to 
acknowledge the centrality of emotions in achievement settings. This line of research demon-
strates relatively stronger relationships with achievement outcomes, as shown in substantial 
correlations of discrete emotions and individual performance in the .30 - .50 range (Pekrun et 
al., 2011). Over the past twenty years, serious theoretical advances have been made on under-
standing the role of academic emotions in achievement situations (Goetz et al., 2006; Pekrun, 
1992; Stöber & Pekrun, 2004; Zeidner, 1998). However, a lack of empirical research exists 
on the role these emotions have in explaining achievement outcomes (Linnenbrink, 2006; 
Elliot & Pekrun, 2007) and in explaining ecologically valid situations (such as when students 
enter university). Therefore, to better predict achievement outcomes in the first year of col-
lege, more research is needed on the role of academic emotions in these settings. To fill in this 
gap, our study aims to investigate the predictive value of achievement emotions on course 
outcomes among first year university students. 
 In the following section, we will first introduce academic emotions and then describe 
the particular types of academic emotions experienced within the different settings of a 
course. Next, we will summarize the empirical evidence linking academic emotions with 
achievement outcomes in the first year of university – more specifically, in mathematics and 
statistics courses. We conclude this section with the specific aim and the hypotheses of our 
study. 



C H A P T E R  2  

28 

Conceptual framework 

To get a better understanding and prediction of achievement outcomes, contemporary 
research on self-regulated, motivational and emotional learning has emphasized aspects of 
students’ psychological well-being and the resulting influence on academic achievements 
(Pekrun et al., 2002; Tempelaar et al., 2012). To date, two recent review studies (Robbins 
et al., 2004; Richardson et al., 2012) conclude that individual characteristics, such as self-
efficacy, effort regulation, and achievement motivation are highly correlated with learning 
outcomes. In particular, Pekrun‘s work (2000) expands on this perspective and describes 
academic emotions as subjective experiences, which arise as a reaction to the course setting. 
Academic emotions are defined in this context as “emotions that are directly linked to 
achievement activities and outcomes” (Pekrun et al., 2011, p. 37). Therefore, research on 
academic emotions prompts a re-appraisal of the classical models on self-regulated and 
motivational learning, to address the student experience within a specific course (Pekrun et 
al., 2002). Of particular relevance is the role of academic emotions in abstract or difficult 
subjects, such as Mathematics and Statistics. In such courses, even for students with high 
cognitive abilities, learning is impeded by negative attitudes and beliefs students hold to-
wards such courses (Gal & Ginsburg, 1994; Garfield & Ben-Zvi, 2007). Not surprisingly, 
research shows that students experience elevated levels of unpleasant emotions when en-
rolled in courses on Mathematics or Statistics (Dettmers et al., 2011). Furthermore, Dett-
mers’ et. al. study found that elevated levels of negative emotions influence students’ 
amount of effort and disengagement from study, to predict negative achievement in math-
ematics. 

Academic emotions and the Control-Value Theory of Achievement Emotions 

The Control Value of Achievement Emotions (CVTAE; Pekrun, 2006) builds upon classi-
cal theories of emotions, such as expectancy-value (Pekrun, 1992; Turner & Schallert, 
2001), transactional approaches (Lazarus & Folkman, 1984) and attribution theory 
(Weiner, 1985). It also builds upon contemporary models of emotions and their effects on 
performance (Fredrickson, 2001; Pekrun et al., 2002; Zeidner, 2007). However, CVTAE 
goes beyond these approaches by placing the emotional experiences in achievement situa-
tions, which helps to distinguish between two types of emotions: activity and outcome-
related emotions (Pekrun et al., 2011). For instance, boredom felt while attending lectures 
is an activity emotion; and anxiety anticipated towards the exam is an outcome-related 
emotion. Pekrun (2006) follows contemporary theories on process emotions (Scherer, 
2005), to describe emotions as “sets of interrelated psychological processes including affec-
tive, cognitive, physiological and motivational components” (Pekrun et al., 2011, p. 37). 
For example, being uneasy, worrying, being aroused, or wishing to quit a course, reflect 
these different components within an emotion. The CVTAE further depicts emotions as 
having a valence. In this respect, emotional valence can be either positive (enjoyment) or 
negative (anxiety, hopelessness, boredom). Beyond this distinction, an important attribute 
of academic emotions in the CVTAE is the situational context, in which the emotional 
experiences are contextualized over different achievement situations within a course: being 
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in class, taking exams and studying outside of class. To summarize, academic emotions can 
be described in terms of: 1) activity or outcome, dependent upon their focus; 2) valence, as 
either positive or negative emotions, and 3) situational in context, depending on the differ-
ent settings of a course in which emotions are experienced (in class, while learning, or while 
completing an exam). Finally, CVTAE proposes that academic emotions predict learning 
related behaviors (such as learning strategies), which in turn influence achievement out-
comes. 

Learning-related emotions and achievement outcomes 

According to Pekrun et al. (2002), the three most important academic settings to experi-
ence emotions in a course include: 1) being in class, 2) taking tests and exams, and 3) stud-
ying outside of class. As a consequence, each setting is used to measure one type of emo-
tion: class-related, test-related and learning-related emotions. Learning-related emotions 
(LREs) are a particular type of achievement emotions, usually experienced in learning situa-
tions outside classroom instruction, such as studying or doing homework (Goetz et al., 
2012; Pekrun et al., 2002; Pekrun et al., 2011). While other emotional settings, such as 
taking texts/exams, have been extensively studied, few studies have investigated situations 
that occur outside the class (Linnenbrink, 2006; Schutz & Pekrun, 2006; Putwain, Sander 
et al., 2013; Trautwein et al., 2009). An exception is research on test emotions, (test anxie-
ty in particular), where accepted interventions are helpful in training students to deal with 
their negative emotional states before or during the exam (Ergene, 2003). While this ap-
proach helps students manage negative emotions and clearly benefits the learner in the limited 
setting of an exam, its scope does not capture the full experience of the learning process for 
the duration of a full-length course. In order to get more insight into students’ emotional 
experiences outside of the exam situation, investigating the learning situation within a course 
is needed. In this context, LREs are of particular relevance given their substantial relation with 
achievement outcomes as shown in correlations as high as r= .41 (Goetz et al., 2012). In 
addition, learning in this setting (e.g. while preparing homework) evokes stronger negative 
emotions when compared, for example, with the emotional experience of learning in the 
classroom (Verma et al., 2002). To capture more of the students’ emotional experiences with-
in the different learning settings encountered in a course, our study links learning-related 
emotions and achievement outcomes at the course level. To address this issue we excluded test 
and class-related emotions and focused solely on the emotional experience of studying outside 
the classroom, either during individual study or when preparing homework. 

Empirical evidence linking learning-related emotions and achievement outcomes 

Earlier advances have supported the influence of emotional experiences on academic per-
formance by providing empirical evidence with a main focus on domain differences (Leone 
& Richards, 1989; Verma et al., 2002). More recently, the focus was brought on structural 
relations between different types of academic emotions and achievement outcomes (Dett-
mers et al., 2011; Goetz et al., 2012; Goetz et al., 2013 ). This recent research discusses 
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students’ emotional experiences during mathematics homework (Dettmers et al., 2011; 
Goetz et al., 2012). Generally speaking, the homework assignments are considered “emo-
tionally charged activities” (Dettmers et al., 2011, p. 25), where students seem to experi-
ence the most unpleasant emotions when compared with other academic situations (Leone 
& Richards, 1989). For instance, Dettmers et. al. (2011) focused on the experience of 
unpleasant emotions during homework and demonstrated how elevated anxiety and bore-
dom levels shape effort and disengagement in study, to predict negative achievement in 
mathematics. Dettmers et al. study, conducted in a sample of 9th and 10th grade students, 
found correlation between unpleasant emotions and mathematics achievement in the range 
of r = -.14 to r = -.26. Similar values were displayed by Goetz et al. (2012) in a sample of 
11th grade students: the range of correlations between homework emotions and mathemat-
ics achievement was between r = .03 and r = .41. Overall, these studies have shown that 
LREs are able to predict course achievements in primary (Leone & Richards, 1989; Verma 
et al., 2002) and secondary education (Dettmers et al., 2011; Goetz et al., 2012). To our 
best knowledge, LREs in the first year of university have received little attention (Putwain, 
Sander, & Larkin, 2013; Putwain, Larkin, & Sander, 2013; Tempelaar et al., 2012) despite 
their potential to predict achievement outcomes. There remains a window in the first year 
of university in which more empirical evidence could be added on the role of LREs in 
predicting achievement outcomes (Beard, Clegg, & Smith, 2007). This is especially rele-
vant now, when the study of students’ emotional experiences and coping strategies still 
forms an almost neglected field (Linnenbrink-Garcia & Pekrun, 2011). 

This study 

Building on Pekrun’s framework, we focus on four academic emotions experienced in 
learning-related situations: the positive emotion Enjoyment and the negative emotions 
Anxiety, Boredom and Hopelessness. Class-related emotions and test emotions were 
deemed to be beyond the scope of our study, as learning Enjoyment, Anxiety and Boredom 
are shown to be particularly salient in academic settings (Goetz et al., 2006). 

Aim 

The present study examines the predictive value of four learning emotions – Enjoyment, 
Anxiety, Boredom and Hopelessness – on two achievement outcomes within a mathematics 
and statistics course: 1) participation in the final exam and, for those students who attended 
the exam, 2) explain their performance in the course. 

Hypotheses 

Previously, research has shown that negative LREs have a strong impact on academic per-
formance in mathematics and statistics domains (Dettmers et al., 2011) as well as other 
subjects (Putwain, Larkin, et al., 2013; Trautwein et al., 2009). Furthermore, in introduc-
tory courses, negative emotions are able to predict student withdrawal at the course level 
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(Ruthig et al., 2008). In particular Hopelessness, a “neighboring emotion” of Anxiety, has 
shown high correlation with achievement outcomes and an ability to longitudinally predict 
disengagement from study (Pekrun et al., 2002, 2004). In line with these previous findings, 
we hypothesize the four LREs to have an influence on two achievement outcome in a 
course: 1) on the participation in final exam and, for those who participated in the exam, 2) 
on their overall performance in the course. We formulated the following hypotheses: 
 H1. Students who were absent for the exam show less learning Enjoyment, more learn-
ing Anxiety, more Boredom, and more Hopelessness than the students who attended the 
exam. 
 H2. The positive emotion enjoyment, has a positive influence on students’ perfor-
mance; the negative emotions, anxiety, boredom and hopelessness, have a negative influ-
ence on performance. 

METHOD 

Sample 

The sample consisted of first year university students (N = 2337), enrolled in an under-
graduate Economics and an International Business degree programs at a Dutch University 
over three consecutive academic years 2010 (N = 600), 2011 (N = 847) and 2012 (N = 
890). In the academic year 2010, the students were on average 20.0 years (range 17.4 – 
30.7), in 2011 the average age was 21.3 (range 18.2 – 41.7), and in 2012, 19.6 (range 17.0 
– 27.4). In all three academic years, most of the students were male (60.6% in 2010, 
64.6% and 62.2% in 2011 and 2012, respectively). The participants had a predominantly 
international background, with a vast majority of German nationality (55.2% in 2010, 
58.5% in 2011 and 51.7% in 2012), followed by Dutch (28.5% in 2010, 24.2% in 2011, 
and 27.4% in 2012) and Belgian (5.2% in 2010, 5.6% in 2011, and 6.0% in 2012), while 
the remaining were mostly European. Consequently, most students had a foreign (66.7% 
in 2010, 78.8% in 2011 and 66.9% in 2012) instead of a Dutch secondary education 
diploma. Overall, a high proportion of our participants had previously been educated in the 
field of mathematics (25.4 % had a MathMajor level for the year 2010, 32.4% for 2011 
and 33.1 % for 2012). 

Setting 

The program offered by this school has two main characteristics: first, it has a strong inter-
national focus which is reflected in a high proportion of students with an international 
background and, in English being the main language of instruction. Second, the university 
uses Problem-Based Learning (PBL) as its leading educational approach (Barrows & 
Tamblyn, 1980). PBL involves students working in small groups to solve problems under 
the guidance of a tutor (Wilkerson & Gijselaers, 1996). While PBL is the dominant mode 
of instruction, in a limited number of courses, the tutorial groups are supplemented by 
traditional lectures. The course chosen as a setting in the present study, Quantitative 
Methods I (QM I) represents a combination of both educational approaches. QM I is a 
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compulsory introduction to mathematics and statistics, in which students from both Eco-
nomics and International Business tracks enroll. The course is scheduled in the first term of 
the academic year, and is the first of a series of required courses in our faculty. It has a 
duration of eight weeks (out of which, seven weeks are scheduled for education and the last 
week is reserved for exams). In weeks three, five and seven of the course, voluntary math 
and statistics quizzes are planned which, if performed successful, would add a bonus score 
to the final course grade. Every week, students are expected to prepare homework assign-
ments which, if solved, grant students some bonus points. This course has a high audience 
(approximately 1000 students each year) and is notoriously known among new students for 
two main reasons. First, the material is often regarded as being difficult and unattractive; 
mathematics concepts are difficult for students who either lack, or only have poor prior 
knowledge. Second, this is a key course for first years entering our faculty, as failing one of 
the QM courses directly implies issues of study delay in the first year at this university. 
These reasons, together with the fact that the design of the course remained unchanged 
over the years, made QM I a good candidate for testing the hypotheses assumed in our 
study. 

Design and Procedure 

In week four of the course, participants completed an online questionnaire about their 
LREs regarding the specific subject of the course. The timing was chosen to capture suffi-
cient experience of the learning activities. In the last week of the course students participat-
ed in the written exam. For issues of cross validation, these measurements and the timing 
were kept identical and repeated over three consecutive academic years in 2010, 2011 and 
2012. All students included in this study provided informed consent for the use of data 
collected by means of online questionnaires and in order to link the data with their study 
results. 

Variables and Measures 

Learning-related emotions (LREs) were the independent variables in the present study, meas-
ured through the four learning scales, Enjoyment, Anxiety, Boredom and Hopelessness, of 
the Achievement Emotions Questionnaire (AEQ) developed by Pekrun et al. (2011). Con-
sidering that LREs are a specific type of academic emotions which entail several compo-
nents (cognitive, behavioral, motivational and affective), the AEQ construction takes these 
components into account for each emotion scale. Items were answered on a 7-point Likert 
scale (1 = ‘completely disagree’ and 7 = ‘completely agree’) and re-phrased to better match 
the subject investigated in this study. The AEQ is a self-report questionnaire with good 
psychometric qualities: both the factorial validity and the internal consistency of the learn-
ing-related scales of the AEQ have been evidenced in the literature (Pekrun et al., 2011). In 
our study, the factorial validity was acceptable (see Table 2), while the reliability coeffi-
cients were very good (see Table 4). 
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Student participation in the final exam was the first outcome variable, allowing for absence 
and attendance at the exam. Exam participation was operationalized through having ob-
tained or lacking a grade after the first round of examinations took place. 
 Student achievement was the second outcome variable, measured through the official 
QM I grade, which was comprised of three separate parts: MathPerformance, StatsPerfor-
mance and BonusPerformance. First, the two performance outcomes MathPerformance and 
StatsPerformance were assessed in a final written exam which covered a mathematics com-
ponent and a statistics component, graded separately. Second, the BonusPerformance repre-
sented the sum of bonus scored in quizzes and homework. Quizzes, although optional, 
were available for both mathematics and statistics in an online format. Some further bonus 
could be achieved by doing weekly homework, containing assignments for mathematics 
and statistics. 
 Additionally, given the strong diversity in nationalities in the current sample, a factor 
we accounted for was prior education. There are considerable differences in the secondary 
education systems, which can affect the overall performance in a mathematics and statistics 
course. For most educational systems, the difference is made at three minimum levels 
which prepare their graduates for higher education: programs aimed for arts and humani-
ties, programs for social sciences, and programs for sciences. To enroll in an Economics or 
International Business track at our university, students are required to have been educated 
at an intermediate level, which is provided in a social sciences program. Although the re-
quired levels are assumed to be equivalent across countries, the national curricula differ 
based on the focus given to mathematical topics. Even within a nation, another source of 
diversity can be found in the type of mathematical specialization (minor and major) of 
student’s high school education. In social sciences programs it can be expected that all 
students had, at minimum, a mathematics minor specialization. Last but not least, a gender 
gap seems to persist in secondary education with respect to higher levels of Anxiety towards 
Mathematics, more frequently reported by female rather than male students (Hyde et al., 
1990). This is intriguing, as no actual relevant differences between the females and males 
are actually documented with respect to achievement outcomes (Lindberg et al., 2010). 
Given this evidence, another factor we accounted for was gender. Therefore, as control 
variables we included gender (Female and Male), prior education in terms of secondary 
education diploma (International versus Dutch Diploma or VWO) and level of introductory 
mathematics education (distinguishing between two tracks, MathMajor and MathMinor) to 
account for potential differences in students’ LREs (Pekrun et al., 2002, 2004) and when 
predicting achievement that might be due to prior mathematical education rather than 
emotions (cf. Tempelaar et al., 2012). 

Preliminary data analysis 

In order to investigate the factorial validity of the four LREs assessed with the AEQ, we 
used confirmatory factor analysis (CFA), a latent variable approach. Prior to fitting the 
measurement models, we checked the assumptions of normality at item level through SPSS 
21. Values of skewness and kurtosis were in the expected range of chance fluctuations in 
that statistic. Mplus version 7 (Muthén & Muthén, 2012) was used to perform CFA. Be-
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cause no large departures from normality were detected, we used Maximum Likelihood 
estimation. Given the relatively large sample size, we report the Chi-square/degrees of free-
dom ratio instead of the p-value (Byrne, 2011), an index with a recommended value smaller 
than two (Schermelleh-Engel et al., 2003). In addition, we report the Comparative Fit Index 
(CFI), the Non-Normed Fit Index (NNFI, also known as TLI) and the Root Mean Square 
Error of Approximation (RMSEA) as indicators of goodness of fit. Hu and Bentler (1999) 
suggested for CFI/TLI values larger than .90 for a satisfactory fit and for RMSEA values 
should not exceed .08 and preferably be .06 or lower. 
 Before proceeding with further analyses, another set of normality checks was run on 
the adjusted scales (cf. CFA,) which showed no serious departures from normality (i.e., no 
extreme skewness, multimodality or any extreme cases). 

Testing hypotheses 

H1 was investigated by means of MANOVA in which all four LREs were treated as corre-
lated responses and absence at exam as factor. To control for gender effects, prior educa-
tion, and level of introductory mathematics, we also included these variables in the 
MANOVAs, and the multiple linear regressions. Finally, we estimated models which in-
cluded the prediction of each LRE by all demographic variables. Next, we performed a 
multiple linear regression to investigate the predictive value of the four learning emotions 
for achievement outcomes in each academic year (H2). All analyses were based on a subset 
of students for which background characteristics, LREs variables and performance data 
were all available. This subset comprised 2337 students, 80.09% of the total of 2918 stu-
dents enrolled. 

RESULTS 

Tests of factorial invariance of the four LREs 

Since our hypotheses proposed to test the same relations over three different time instances 
of the same course using the same instrument, there is an implicit assumption that the 
instrument structure is the same at each point of measurement. It is therefore necessary to 
demonstrate the factorial validity equivalence of the instruments used with each of the three 
measurement occasions. 
 For this purpose, we ran three first-order CFA models employed over the three cohorts 
in all academic years (2010, 2011 and 2012). We started with confirming the theoretical 
model described in the original AEQ, based on 43 items serving as indicators for the four 
dimensions of the academic emotions. The results of this analysis are reported as basic mod-
el (A) and are presented in Table 1. Some fit problems were found (χ2/df >3, CFI and TLI 
below 0.90). In all data sets, the factor loadings were significant (all p < .01). However, the 
R2 was below .25 for two items (LJOP1D and LJOP2D)*. We also found high correlations 
                                                           
* According to the AEQ item labels 
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(factor r above .80) between the Anxiety and Hopelessness factors, as the two are known as 
“neighboring” emotions and have already been shown as highly correlated (Pekrun et al., 
2002, 2004). The correlations between the other factors though, ranged from about .40 
(for Boredom and Anxiety, for example) to .60 (Hopelessness with Enjoyment). 
 
Table 1. Basic model (A): 4 factors (Enjoyment, Anxiety, Boredom, Hopelessness) with no cross-loadings 
Time point χ2, df  CFI / TLI RMSEA (95%CI) Items R2 below 0.25 Factor r above 0.80 

2010  3394.162, 854 0.865 / 0.857 0.070 (0.068; 0.073) LJOP1D, LJOP2D A-H: 0.898 

2011  3661.659, 854 0.876 / 0.869 0.062 (0.060; 0.064) LJOP1D, LJOP2D A-H: 0.911 

2012  4029.202, 854 0.877 / 0.870 0.065 (0.063; 0.067) LJOP1D, LJOP2D A-H: 0.890 

Note. A = Anxiety; H = Hopelessness. 
 
Furthermore, better fit on the separate data sets (see Table 2) was achieved after adjusting 
the model in two stages: first, by consecutively removing nine items, out of which six re-
flected the physiological component of each of the enjoyment, anxiety and hopelessness 
scales (LJOP1D, LJOP2D, LJOC2A, LJOM3A, LAXP2D, LAXP2D, LAXC3A, LHLP1B, 
LHLP2D). Then, following the recommended high modification indices, two residual 
covariance paths (LBOA1D with LBOC3D; LHLC2A with LHLC1D)1 were added. Both 
LBOA1D and LBOC3D items refer to excessive boredom experienced during studying for 
this course; LHLC2A and LHLC1D) describe resignation concerning the abilities to learn 
in the course. Table 3 gives the full overview of standardized factor loadings, factor correla-
tions, and residual covariance paths for the adjusted model (B). 
 
Table 2. Adjusted model (B) with 2 residual covariance paths: (LBOA1D with LBOC3D; LHLC2A with 
LHLC1D) and removed items (LJOP1D, LJOP2D, LJOC2A, LJOM3A, LAXP2D, LAXP2D, LAXC3A, LHLP1B, 
LHLP2D) 
Time point χ2, df  CFI / TLI RMSEA (95%CI) Items R2 below 0.25 Factor r above 0.80 

2010  1886.696, 519 0.911 / 0.903 0.066 (0.063; 0.070  A-H: 0.913 

2011  2070.889, 519 0.916 / 0.909 0.059 (0.057; 0.062)  A-H: 0.914 

2012  2297.568, 519 0.916 / 0.909 0.062 (0.059; 0.065)  A-H: 0.901 

Note. A = Anxiety; H = Hopelessness. 
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Table 3. Adjusted model (B): Standardized factor loadings, factor correlations, and residual covariance paths for the 
four data sets 
 Time point 2010  2011  2012  
Factor loadings E by LJOA1B 0.709 0.700 0.699 

 E by LJOM1D 0.691 0.624 0.646 
 E by LJOA2D 0.823 0.820 0.822 
 E by LJOC1D 0.852 0.857 0.839 
 E by LJOA3D 0.651 0.656 0.654 
 E by LJOM2A 0.619 0.639 0.592 
 A by LAXM1B 0.767 0.710 0.722 
 A by LAXP1B 0.848 0.798 0.770 
 A by LAXA1B 0.777 0.757 0.741 
 A by LAXC1D 0.730 0.745 0.734 
 A by LAXM2D 0.674 0.630 0.633 
 A by LAXA2D 0.804 0.800 0.780 
 A by LAXC2D 0.805 0.781 0.822 
 A by LAXA3A 0.669 0.683 0.641 
 B by LBOM1B 0.738 0.675 0.707 
 B by LBOM2B 0.733 0.624 0.652 
 B by LBOP1D 0.752 0.752 0.780 
 B by LBOP2D 0.774 0.764 0.791 
 B by LBOC3D 0.621 0.618 0.597 
 B by LBOA1D 0.799 0.801 0.810 
 B by LBOC1D 0.741 0.695 0.748 
 B by LBOP3D 0.864 0.823 0.870 
 B by LBOA2D 0.871 0.820 0.842 
 B by LBOA3D 0.693 0.672 0.670 
 B by LBOC2D 0.830 0.778 0.837 
 H by LHLA1B 0.867 0.839 0.873 
 H by LHLM1D 0.802 0.753 0.770 
 H by LHLM2D 0.792 0.751 0.782 
 H by LHLC1D 0.781 0.749 0.760 
 H by LHLA2D 0.877 0.851 0.873 
 H by LHLC2A 0.783 0.778 0.791 
 H by LHLC3A 0.788 0.742 0.791 
 H by LHLA3A 0.763 0.679 0.771 
 H by LHLC4A 0.782 0.752 0.774 

Factor correlations A with E -0.565 -0.479 -0.533 
 B with E -0.555 -0.461 -0.548 
 B with A 0.448 0.400 0.357 
 H with E -0.590 -0.540 -0.618 
 H with A 0.913 # 0.914 # 0.901# 
 H with B 0.543 0.460 0.494 

Residual covariance paths LBOA1D with LBOC3D  -0.240 -0.206 -0.125 
 LHLC2A with LHLC1D 0.275 0.285 0.240 

Note. E = Enjoyment; A = Anxiety; B = Boredom; H = Hopelessness. All values statistically significant at the α = 
0.005 level, the largest p-value is approximately 0.001. The ‘#’ factor correlations above 0.80. 
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As can be seen from Table 3, the same items load on the same factors across all cohorts. 
Imposing equality constraints for factor loadings across cohorts would lead to loss of fit and 
imply a bad fitting model rather than a more parsimonious model with a fair fit. Again, we 
identified high correlations (factor r above .90) between the Anxiety and Hopelessness 
factors. Still, the correlations between the other factors were in the range of .40 and .60. 
Overall, a four-factor structure according to the theoretically distinct concepts as proposed 
by Pekrun et al. (2002) is consistent within the course investigated in our study. 

Descriptives 

Before presenting the outcomes of testing the hypotheses, mean levels for the four LREs for 
all participants and then decomposed per gender, previous education and prior level of 
math are summarized in Table 4 and Table 5. 
 
Table 4. Means (M), standard deviations (SD) and Cronbach’s alpha of the adjusted four learning emotions scales, for 
all participants 
 Time point        

 2010    2011    2012    

 M SD α  M SD α  M SD α 

Enjoyment 3.95 1.12 0.867 3.87 1.10 0.862 3.99 1.07 0.855 

Anxiety 3.71 1.27 0.915 3.60 1.21 0.905 3.75 1.23 0.902 

Boredom 2.88 1.15 0.938 2.84 1.08 0.924 2.86 1.13 0.934 

Hopelessness 2.99 1.28 0.944 2.92 1.18 0.929 3.01 1.28 0.941 

Note. N = 600 for 2010, N = 847 for 2011 and N = 890 for 2012. 
 
Table 5. Means (M), standard errors (SE) of the four learning emotions decomposed for Gender, previous education and 
Math level 
 Gender M SE Diploma M SE Math level M SE 

Enjoyment Female 3.92 0.03 International 4.11 0.02 Math major 4.16 0.04 

 Male 3.90 0.03 Dutch 3.70 0.04 Math minor 3.65 0.03 

Anxiety Female 3.69 0.04 International 3.59 0.03 Math major 3.23 0.04 

 Male 3.47 0.03 Dutch 3.56 0.05 Math minor 3.92 0.03 

Boredom Female 2.87 0.03 International 2.71 0.02 Math major 2.85 0.04 

 Male 3.02 0.03 Dutch 3.18 0.04 Math minor 3.04 0.03 

Hopelessness Female 3.03 0.04 International 2.81 0.03 Math major 2.57 0.04 

 Male 2.83 0.03 Dutch 3.05 0.05 Math minor 3.29 0.03 

 
As can be seen from Table 5, females are, on average, more anxious and more hopeless 
while males are more bored. Furthermore, international students enjoy the course more 
than Dutch students who are, on average, more bored and hopeless. Finally, having a Math-
Major level makes students enjoy more the course while feeling less hopelessness, less anxiety 
and less boredom towards the course than fellow students with a MathMinor prior level. 
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Hypothesis 1 

In H1 we assumed differences in the four LREs between the students who attended – as 
compared to those who did not show up to the exam. Since the design was rather unbal-
anced with respect to the same size of the groups, we tested the equality of covariance ma-
trices using Box’s M test. Results of Box’s M test (14.999) were not significant (p = 0.142) 
which indicated that the assumption of equality of covariance matrices was met. Results of 
MANOVA reveal overall significant effects (Pillai’s Trace = 0.006, F = 3.571, p = 0.007) 
for all of the four LREs (detailed values are displayed in Table 6). Although of very small 
magnitude (partial eta-squared = 0.006), these effects are in the expected direction: on 
average, students who were absent at the exam enjoyed less, were more anxious, more bored 
and more hopeless learning for the course, than the students who attended the final exam. 
 
Table 6. Means (M), standard errors (SE) of the adjusted four learning emotions scales decomposed for exam participa-
tion, and F-values for the MANOVA Analysis 
 Exam Participation M SE F Eta-squared 

Enjoyment Present  3.96 0.02 4.566* 0.002 

 Absent 3.69 0.12   

Anxiety Present  3.67 0.03 8.666** 0.004 

 Absent 4.09 0.14   

Boredom Present  2.85 0.02 11.208** 0.005 

 Absent 3.28 0.13   

Hopelessness Present  2.96 0.03 8.222** 0.004 

 Absent 3.37 0.14   

Note. N = 2256 present, N = 81 absent; * p < .05; ** p < .01. 

Hypothesis 2 

In H2 we assumed that the four LREs are able to predict students’ performance in the 
course. Furthermore, we expected the positive LRE of enjoyment to have a positive influ-
ence on students’ performance and the negative emotions to have a negative influence on 
performance. Given the high correlations between Hopelessness and Anxiety, before inter-
preting the regression results, the assumption of non-multicollinearity was also assessed. 
VIF and Tolerance statistic indicate that the results of regression were not biased: Tolerance 
statistic values are above 0.20 (Menard, 1995) for all the factors, while VIF are far below 10 
(Myers, 1990). We first investigated the hypothesized relations in the 2010 sample. For a 
cross validation, we then looked at the same relations in the following two academic years 
(2011, 2012). The results of the multiple linear regression analyses as well as of the simple 
linear regression are presented for each academic year in Table 7, Table 8 and Table 9 
respectively. Concerning their predictive value, the four LREs together with a prior level of 
Math are able to explain 18% variance in grade in the 2010 cohort. The results are pretty 
similar for 2011 and 2012 respectively: 19% and 14% variance is explained in grade, with a 
dominant contribution of Hopelessness and MathMajor. Furthermore, not in line with the 
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expected relations, Anxiety and Boredom are not significant predictors of grade in 2010; 
these results replicate for 2011 or 2012. Enjoyment is statistically significant in 2010 only. 
Hopelessness and MathMajor, on the other hand, are statistically significant in 2010 and, 
repeatedly in 2011 and 2012; this indicates them as consistent predictors of grade across 
different cohorts. Subsequent linear regression also reveals that Hopelessness and Math-
Major are the only consistent predictors of Grade: higher Hopelessness predicts a lower 
grade while having been previously educated in Math (having a MathMajor background) 
leads to a higher grade. Regarding the size and direction of the expected relations, Hope-
lessness indicates a medium to somewhat strong negative (Lipsey & Wilson, 2001) effect 
on grade. This effect is comparable for all data sets: standardized regression coefficients (β’s) 
in the full model are in 2010, 2011 and 2012 respectively: -0.277, - -0.346, -0.370; β’s in 
the only (Hopelessness and MathMajor) model are in chronological order: -0.344, -0.391, -
0.329. Enjoyment (β= 0.096) has only a positive small effect on grade, and that is exclu-
sively true for the 2010 cohort. 
 
Table 7. Summary of the regression analyses for variables predicting Grade in 2010 
 B (SE) β Collinearity  Statitics 

Demographics model     

Gender -0.204 (0.182) -0.046   

Prior education -0.221 (0.203) -0.045   

Math Major 1.311 (0.190) 0.288***   

R2 0.082    

Full model   Tolerance VIF 

Enjoyment  0.186 (0.094) 0.096* 0.633 1.580 

Anxiety -0.052 (0.124) -0.031 0.274 3.655 

Boredom 0.068 (0.090) 0.036 0.638 1.568 

Hopelessness -0.434 (0.131) -0.258** 0.244 4.097 

Math Major 0.877 (0.182) 0.194*** 0.916 1.092 

R2  0.179    

Only model     

Hopelessness -0.526 (0.067) -0.313***   

Math Major 0.919 (0.180) 0.203***   

R2  0.172    

Note. All values statistically significant at the α = 0.005 level, the largest p-value is approximately 0.001. 
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Table 8. Summary of the regression analyses for variables predicting Grade in 2011 
 B (SE) β Collinearity  Statitics 

Demographics model     

Gender -0.056 (0.147) -0.013   

Diploma 0.358 (0.175) 0.069   

Math Major 1.266 (0.151) 0.283***   

R2 0.090    

Full model   Tolerance VIF 

Enjoyment  -0.023 (0.073) -0.012 0.696 1.437 

Anxiety -0.043 (0.101) -0.025 0.299 3.350 

Boredom 0.024 (0.073) 0.012 0.731 1.367 

Hopelessness -0.579 (0.108) -0.325*** 0.273 3.661 

Math Major 0.862 (0.151) 0.193*** 0.885 1.129 

R2  0.188    

Only model     

Hopelessness -0.595 (0.059) -0.335***   

Math Major 0.868 (0.148) 0.194***   

R2  0.187    

Note. All values statistically significant at the α = 0.005 level, the largest p-value is approximately 0.001. 
 
Table 9. Summary of the regression analyses for variables predicting Grade in 2012 
 B (SE) β Collinearity  Statitics 

Demographics model     

Gender -0.203 (0.157) -0.044   

Diploma -0.203 (0.157) 0.049   

Math Major 1.188 (0.162) 0.246***   

R2 0.066    

Full model   Tolerance VIF 

Enjoyment  -0.169 (0.090) -0.079 0.581 1.721 

Anxiety 0.060 (0.104) 0.033 0.326 3.066 

Boredom -0.056 (0.081) -0.027 0.661 1.513 

Hopelessness -0.610 (0.111) -0.340*** 0.270 3.704 

Math Major 0.908 (0.162) 0.188*** 0.920 1.087 

R2  0.141    

Only model     

Hopelessness -0.508 (0.060) -0.283***   

Math Major 0.869 (0.160) 0.180***   

R2  0.137    

Note. All values statistically significant at the α = 0.005 level, the largest p-value is approximately 0.001. 
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DISCUSSION 

This investigation extends the scope of previous research in primary and secondary education 
(Dettmers et al., 2011; Goetz et al., 2012; Trautwein et al., 2009) to look at the role of learn-
ing-related emotions in predicting achievement outcomes in the first year of university. To 
the best of our knowledge, only few studies in first year samples (Putwain, Larkin et al., 2013) 
tried to prove similar relations (Putwain, Sander et al., 2013; Tempelaar et al., 2012). Most 
notably, we found that learning hopelessness, together with a previous mathematics back-
ground, are able to predict substantially academic achievement. Furthermore, this relation was 
confirmed over different cohorts in three consecutive academic years. The fact that having a 
previous mathematics background enables students to obtain a higher grade is not surprising: 
recent studies have already confirmed this finding (Alexander, 2005; Tempelaar et al., 2012). 
However, showing a negative emotion, Hopelessness, as the strongest predictor of academic 
achievement is an important outcome that deserves further elaboration. On one hand, it 
aligns with the studies of Dettmers et al. (2011) and Trautwein et al. (2009) which showed 
that indeed negative emotions during homework predict negative achievement. On the other 
hand, it differs from these studies in two regards: these authors used either single items 
(Dettmers et al., 2011) or a composite measure of negative emotions including anger, anxiety 
and boredom (Trautwein et al., 2009). We show that discrete learning hopelessness – meas-
ured with multiple items – are the strongest factor for achievement in mathematics and statis-
tics. One aspect to stress is that even though high correlations were found between the hope-
lessness and anxiety factors (at all-time points), the chance of a suppression effect was rejected 
by additional analyses which showed no real concern of multicollinearity in the data. Conse-
quently, as not all factors had the same influence in predicting achievement – and since learn-
ing hopelessness was shown to have the strongest contribution – future efforts should assess 
particularly this factor in mathematics and statistics courses. 
 Next, we looked at differences in LREs between students who attended, as compared 
to those who were absent for the first round of final examination. In line with earlier stud-
ies (Ruthig et al., 2008), we found that students who were absent for the exam experienced 
less enjoyment, more anxiety, more boredom and more hopelessness than the students who 
attended the final exam. What is particularly relevant is that these differences were already 
visible in week four, half-way through the course. This knowledge offers the opportunity to 
intervene early in an educational setting, using these emotions as potential indicators for 
early withdrawal at the course level. 
 Finally, some methodological concerns should be outlined. First, while confirming the 
theoretical model described in the original AEQ posed some fit problems, a better fit on the 
separate datasets was achieved after removing a set of items. Most of these items were re-
flecting a physiological component within an emotion. We consider this modification 
reasonable for the context of learning outside the classroom in a mathematics and statistics 
course: certain emotional components, such as the cognitive, affective or motivational, 
could play a more important role in the emotional experience of learning than the physio-
logical one. More explicitly, “getting physically excited when the QM course is going well” 
or “when the QM course is going well, it gives a rush” might not be the most relevant items 
– in terms of describing the particular emotional experience of learning situation in this 
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course. From a methodological point of view, it further indicates that the choice of items 
made to accurately capture students’ emotional experiences should depend on the particular 
context in which a student is placed within a certain course (such as learning while doing 
homework as compared to taking an exam). Second, concerning the factorial invariance of 
the instrument, we found that a four-factor structure according to the theoretically distinct 
concepts as proposed by Pekrun et al. (2002) was stable within the subject of Mathematics 
and Statistics. Since we focused on discrete LREs, we consider important to observe a con-
sistent finding across all time points: the co-occurrence (factor r above .90) of Anxiety and 
Hopelessness factors. In our sample, this could be explained by conceptual differences in 
the emotional components (physiological, affective, cognitive and emotional) - which were 
not taken into account in the original item construction (Pekrun et al., 2004). To date, 
previous studies testing the divergent validity of these two emotions argue that while anxie-
ty is characterized by motivation to avoid failure, hopelessness shows low motivation and 
resignation (Pekrun et al., 2004). At last, such a finding can be explained by the fact that 
both concepts fall under the same category of low control emotions (Scherer, 2005). 

Limitations and further research 

Our study used an ecological design to make a good case for the value of LREs as predictors 
of academic achievement in a mathematics and statistics course in the first year of universi-
ty study. The design included a large sample and an instrument with confirmed validity 
and reliability. However, as with any new design, some limitations exist. 
 First, for the prediction of achievement outcomes, we only focused on average effects 
in our sample. Such an approach overlooks the amount of intra-individual variability and 
therefore does not take into account the individual differences in academic performance. 
Future studies that aim to go beyond the group level of predicting achievement should 
employ a design able to capture such information. 
 Second, we measured LREs midway through the course, assuming that they would 
remain relatively stable. Although students need a minimum period to get an impression of 
the new educational environment, we cannot be sure whether assessing their emotional 
experiences earlier in the course could have also proven to be useful for a reliable prediction 
of outcomes. Future research could make use of an earlier assessment and test the individu-
al stability of students’ emotional experiences; this could be used to longitudinally predict if 
students will attend the final exam and, for those who will, explain their performance in the 
course. 
 Third, we referred to only one course to draw our conclusions concerning the relation 
between LREs and achievement. To further show that this is indeed specific for particular 
academic subjects, such as Mathematics and Statistics, the same relation should be replicat-
ed over different academic subjects and among more student samples. 
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Recommendations for educational practice 

The results of this study become particularly relevant when considering how they can be 
translated into everyday practice. Accordingly, this could help both students as well as educa-
tors in participating to- and co-creating what has been previously referred to as “emotionally 
sound” educational environments (Astleitner, 2005). In order to address this educational goal, 
we suggest two main practical recommendations which are based on our findings. 
 The first finding refers to the role of hopelessness in how students perform academical-
ly. From this perspective, educational interventions could focus particularly at decreasing its 
intensity – as early as possible in a course – as hopelessness is an outcome-focused, prospec-
tive emotion which needs time to develop over a course. There is consensus that emotions 
can be influenced through their antecedents (Pekrun et al., 2006), so hopelessness could be 
indirectly targeted at this level. For instance, Tempelaar et al. (2012) study focused on 
epistemological views about effort in mathematics and statistics course – a component of 
the implicit theories of intelligence model (Dweck, 1999) – as distal antecedents of 
achievement emotions (Tempelaar et al., 2012). They concluded that negative effort views 
– the belief students hold towards exerting effort as something which signals lacks of intelli-
gence, therefore negative – had a substantial impact on learning hopelessness (as expressed 
in a β estimate of .86). Effort beliefs however, are in Dweck’s (1990) view still malleable 
and can be intervened upon. Future interventions could address such an antecedent, in an 
effort to prevent the development of hopelessness over a mathematics and statistics course. 
 The second finding refers to the role of previous knowledge, having a mathematics 
major or minor background, in how students perform in the course. In this respect, effec-
tive interventions are known in helping students’ performance by improving their prior 
knowledge (Rienties et al., 2008). Rienties et al. (2008) designed a series of online remedial 
programs especially for prospective first year students at university. One of these interven-
tions was conducted in a mathematics course and showed that it is possible to improve 
deficient prior knowledge of students before entering the university. The effects were 
shown on both short term in student performance in the course, and on long term on study 
success in the first year at university. Educational practice could adopt such programs given 
their proved effectiveness in improving student success as well as for their cost-effectiveness. 

Conclusion 

Our study draws upon previous research using the CVTAE to show the value of learning-
related emotions as predictors of achievement outcomes in a mathematics and statistics 
course. We found the four LREs investigated here, as well as a mathematics background, as 
useful predictors for the exam scores. In particular, negative achievement was mainly pre-
dicted by the negative emotion hopelessness. Knowing this course took place in a period of 
transition – the first year of university study, together with the fact that absent students 
experienced more unpleasant emotions than students who participated in the exam, points 
to an early identification of these student characteristics as potential indicators for early 
withdrawal at the course level. Beyond the prevention of student withdrawal, our study 
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suggests theoretically- and empirically-proven possibilities for improving success in the first 
year at university study.  
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ABSTRACT 

Recent work suggests that learning-related emotions (LREs) play a crucial role in perfor-
mance especially in the first year of university, a period of transition for most students; 
however, additional research is needed to show how these emotions emerge. We developed 
a framework which links a course-contextualized antecedent - academic control in Pekrun’s 
(2006) Control Value Theory of Achievement Emotions - with generic antecedents - adap-
tive and maladaptive cognitions and behaviors from Martin’s (2007) Motivation and En-
gagement Wheel framework - to explain a classical problem: the emergence of LREs in a 
transition period. Using a large sample (N = 3451) of first year university students, our 
study explores these two antecedents to better understand how four LREs (enjoyment, 
anxiety, boredom and hopelessness) emerge in a mathematics and statistics course. Through 
the use of path-modelling, we found that academic control has a strong effect on all four 
LREs – with the strongest impact observed for learning hopelessness and secondary, for 
learning anxiety. Academic control, on its turn, builds on contributions from adaptive and 
mal-adaptive cognitions. Furthermore, adaptive cognitions have an impact on learning 
enjoyment (positive) and on boredom (negative). Surprisingly though, the maladaptive 
behaviors impact positively learning enjoyment and negatively learning anxiety. Following 
this, we predicted performance outcomes in the course and found again academic control as 
the main predictor, followed by learning hopelessness. Overall, this study brings evidence 
that adaptive and maladaptive cognitions and behaviours act as important antecedents of 
academic control, the main predictor of LREs and course performance outcomes. 
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1. INTRODUCTION 

The first year experience of university is known as a transition period (Baker & Syrik, 
1999; Tinto, 1997), when students are confronted with novel situations over which they 
have low control, yet still hold high expectations for success (Perry, Hladkyj, Pekrun, Clif-
ton, & Chipperfield, 2005). These conditions typically create negative emotional reactions 
towards learning in academic situations (Stupnisky, Perry, Hall, & Guay, 2012), which can 
lead to voluntary withdrawal at the course level (Ruthig et al., 2007) and overall poor per-
formance across all courses taken at the university (Hall, Perry, Ruthig, Hladkyj, & Chip-
perfield, 2006). Such emotions, known as achievement related emotions, can have serious 
consequences on how students perform within a course (Pekrun et al., 2011). This is par-
ticularly true for mathematics and statistics courses, in which students experience high 
levels of negative emotions, especially in learning- or homework-related situations (Dett-
mers et al., 2011; Goetz et al., 2012). Within these courses, negative emotions emerge from 
beliefs about a low capacity to influence outcomes (Frenzel, Pekrun, & Goetz, 2007; 
Pekrun, 2000), referred to as appraisals of control (Pekrun, Goetz, Titz, & Perry, 2002). At 
the same time, students come into these courses holding generic predispositions towards 
learning at university, such as adaptive and maladaptive cognitions and behaviours, which 
will also influence their experiences within a course (Martin, 2007). 
 Although we know that emotions experienced in learning- or homework-related situa-
tion are particularly important for performance (Leone & Richards, 1989; Verma, Sharma, 
& Larson, 2002), additional research is needed in the first year of university to help us 
understand how these emotions emerge and how they can be influenced (Putwain, Sander, 
& Larkin, 2013). Such information can inform the design of educational interventions to 
create “emotionally sound” (Astleitner, 2000) learning environments which can potentially 
improve academic achievement. 
 The present study focuses on two different antecedents of achievement learning-related 
emotions: 1) the course contextualized antecedents (appraisal of control) and, 2) the generic 
antecedents towards learning at university (adaptive and maladaptive cognitions and behav-
iours). Both antecedents need to be integrated, as they are complementary in providing 
information about the emergence of emotions in a course setting. Direct antecedents are 
necessary for explaining the emergence of distinct emotions at a course level and distal 
antecedents can explain the individual differences that arise in the emergence of these emo-
tions. Finally, relations and implications for academic achievement are further discussed. 

1.1 Theoretical framework 

Over the past twenty years we have seen a growing interest in, and increased research that 
explores the role of achievement emotions across various educational contexts and course 
settings. Such research investigates different functions of academic emotions within a 
course, such as their effects on self-regulation (Artino Jr. & Jones II, 2012), learning en-
gagement (Ainley & Ainley, 2011), learning choices (Tempelaar, Niculescu, Rienties, 
Gijselaers, & Giesbers, 2012) and achievement (Dettmers et al., 2011; Goetz, Frenzel, 
Pekrun, & Hall, 2006; Goetz et al., 2012). The transition required in the first year of uni-
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versity involves several challenges which may include perceived competition and pressure to 
perform – both demanding heightened self-reliance and autonomy (Perry, Hladkyj, 
Pekrun, & Pelletier, 2001). Since students are expected to engage in more individual self-
study, the importance of achievement emotions in individual learning- or homework- relat-
ed situations (as compared to the classroom setting, for example) is particularly important. 
These emotions are referred to in the literature as achievement learning-related emotions 
(Pekrun, 2000). At the same time, a closer investigation of students’ experiences is neces-
sary to clarify how learning-related emotions (LREs) emerge at the course level. 

1.1.1 Achievement emotions 
Achievement emotions are defined as “emotions that are directly linked to achievement 
activities and outcomes” (Pekrun et al., 2011, p. 37). In the Control-Value Theory of 
Achievement Emotions (Pekrun, 2006b), emotional experiences have a situational context, 
meaning that they can be experienced in different academic situations within a course: 1) 
being in class, 2) taking tests and exams and, 3) studying outside of class (while learning or 
when preparing homework). Of particular interest are the emotions experienced in learn-
ing-related situations as students seem to experience the most unpleasant emotions when 
compared with other academic situations, such as learning in the classroom (Leone & 
Richards, 1989). Indeed, according to the CVTAE, first year university students experience 
a variety of learning-related emotions, whether the emotions are positive or negative.  

1.1.2 Learning – related emotions and their course contextualized antecedents 
According to the Control-Value Theory of Achievement Emotions (CVTAE; Pekrun, 
2006), discrete learning-related emotions (LREs) arise from the appraisal of achievement 
activities and outcomes. Emotions that result from such appraisals can indirectly influence 
achievement outcomes. There are two dimensions of appraisals: control and value. The 
appraisal of control refers to a student’s belief about whether he/she has control over learn-
ing activities/outcomes; the appraisal of value describes the subjective value attributed to 
these activities/outcomes. These appraisals are considered direct antecedents of LREs and 
are acquired at the course level (Pekrun, 2006). 
 Control appraisals describe the perceived controllability of one’s own competency 
towards achievement activities and outcomes; as a general rule, low and high levels of con-
trol appraisals influence emotions differently (Pekrun, 2000). For instance, low control 
leads to an increased level in negative emotions (e.g., learning anxiety) and a more elevated 
level of control favours a heightened experience of positive emotions (such as learning en-
joyment). Empirical evidence shows that the appraisal of control longitudinally relates to 
emotions (Perry et al., 2001; Perry et al., 2005), as well as to subsequent academic 
achievement in the first year of university (Hall et al., 2006; Ruthig et al., 2008; Stupnisky 
et al., 2012). For instance, Perry et al. (2001) found that students who reported higher 
levels of primary control also felt less bored (-.48) and less anxious (-.35) towards the 
course, and obtained higher final grades (.27). Similar relations are shown by Hall et al. 
(2006): correlations between primary control and several emotions (anger, regret, happiness 
and pride) are in the range of -.27 to .24; primary control relates positively to the final 
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course grade (.21) as well as to cumulative GPA (.25). Overall, this correlational evidence 
suggests relations between primary control, emotions and performance which are of moder-
ate size (Cohen, 1992). There are also documented gender differences in the beliefs stu-
dents hold towards their abilities to perform in mathematics (female students tend to gen-
erally believe they are not very good at mathematics), with implications on how the two 
genders feel about this subject (Robinson & Clore, 2002; Frenzel et al., 2007). Finally, the 
implications of studying course specific antecedents of LREs is relevant when explaining the 
development of emotions over time and, indirectly, for understanding their consequences 
on achievement. 

1.1.3 Generic antecedents of learning-related emotions 
There are also more general expectancies and predispositions towards learning at university 
students already hold when entering a course, which can be considered generic antecedents 
of LREs and achievement. Students enter a new course holding background characteristics 
(intelligence, personality, high school GPA etc.) but also possessing a set of adaptive and 
impeding cognitions, and adaptive and impeding behaviors, towards learning in the new 
setting of university (Martin, 2007). Therefore, we applied the ‘motivation and engage-
ment wheel’ framework of Martin (2007, 2009) as a model for distal antecedents of learn-
ing-related emotions (LREs). The motivation and engagement wheel breaks down all moti-
vation and engagement concepts into four categories: adaptive cognitions, adaptive behav-
iors, impeding cognitions, and maladaptive behaviors. These four categories each consist of 
two or three sub-dimensions. For adaptive cognitions, the dimensions consist of self-belief, 
valuing school, and learning focus. Student’s confidence to do well in university, their 
belief that learning will be useful and relevant, and their interest in learning new top-
ics/developing new skills, all contribute to various academic outcomes (Martin, 2011). 
Furthermore, the adaptive behavioral dimensions include persistence, planning, and task 
management. To date, a study of Martin and Marsh (2006) shows that self-efficacy, con-
trol, planning, low anxiety, and persistence predict enjoyment and class participation. Con-
versely, the impeding or deactivating antipodes of the cognitions (that obstruct learning 
rather than enhance it) include anxiety, failure avoidance and uncertain control. The mala-
daptive behaviors are twofold: self-handicapping and disengagement. In turn, self-
handicapping (as a disruptive behaviour) can predict negative academic outcomes (Martin, 
Marsh, & Debus, 2001). Although the experience of the adaptive and mal-adaptive cogni-
tions and behaviors can differ on average for female and male students (Liem & Martin, 
2012), the concepts operating in this motivation and engagement wheel represent generic 
orientations that are relatively stable over contexts (Martin, 2009). For this reason, in 
Pekrun’s Theory, such generic orientations can be integrated as distal antecedents of LREs. 
Although it may appear that some of the concepts (e.g. self-belief/efficacy, persistency and 
control) from the “motivation and engagement wheel” are closely related to the appraisal of 
control in the CVTAE, it is important to ensure clarity (distinction) between them: while 
the distal antecedents are more trait-type of constructs, the direct antecedent (appraisal of 
control) is a subject specific type of appraisal. Overall, the motivation and engagement 
concepts play an important role in students’ cognitive appraisals, in their emotions during 
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learning, and in achievement outcomes (Martin & Marsh, 2006; Martin, 2011). Figure 1 
summarizes the conceptual model used in our study. 
To sum-up, the added value of integrating both direct and distal antecedents into one 
framework is to explain: 1) the emergence of distinct emotions through direct antecedents, 
and 2) through distal antecedents, the individual differences that arise in learning emotions 
when students enrol in a course. 
 

 

Figure 1. The conceptual framework of the study 

 

1.1.4 Learning – related emotions and academic performance 
While other settings have been extensively studied, such as the exam situation, few studies 
have investigated situations outside the class (Putwain, Larkin, & Sander, 2013; Schutz & 
Pekrun, 2006; Trautwein et al., 2009). Recent research discusses students’ emotional expe-
riences during individual learning activities such as mathematics homework (Dettmers et 
al., 2011; Goetz et al., 2012) in which the assignments are considered “emotionally charged 
activities” (Dettmers et al., 2011, p. 25). In the homework situation students seem to expe-
rience the most unpleasant emotions when compared with other academic situations (Leo-
ne & Richards, 1989; Verma, Sharma, & Larson, 2002). Furthermore, learning – related 
emotions (LREs) are of particular interest, as they demonstrate a strong relationship with 
achievement outcomes. While it is already known that positive emotions have a positive 
impact on academic performance (Dettmers et al., 2011; Pekrun et al., 2002), by focusing 
on the experience of unpleasant emotions during homework, Dettmers et al. (2011) 
demonstrates how elevated anxiety and boredom levels shape effort and disengagement in 
study, to predict negative achievement in mathematics. Considering the transition repre-
sented by the first year of university, more evidence is needed – particularly in this period – 
about students’ emotional experiences in learning situations. To our best knowledge, only 
few studies (Putwain, Sander, et al., 2013) have addressed this issue in the first year of 
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university context. To our best knowledge, we found only one study (Tempelaar et al., 
2012) which investigates how these emotions emerge and influence learning outcomes in 
the setting of an undergraduate introductory mathematics or statistics course. The present 
study builds further on the Tempelaar et al. (2012) work to look how distinct LREs emerge 
from course contextualized and generic antecedents and further, how they influence 
achievement outcomes in a first year university mathematics and statistics course. 

1.2 Research questions and hypotheses  

We have asked the following research questions: 

RQ1. What role do distal and direct antecedents play in the development of LREs? 

RQ2. To what extent can the direct and distal antecedents together explain student perfor-
mance at the course level? 

Furthermore, we hypothesize: 

H1. The distal antecedents will have effects on both control appraisals and LREs, with dif-
ferential roles for adaptive and maladaptive distal antecedents. 

H2. The direct antecedents, control appraisals, will have an effect on LREs. This effect will 
be different for positive versus negative (or neutral) LREs. The control appraisals will influ-
ence positively enjoyment and negatively anxiety, boredom and hopelessness. 

H3. Distal antecedents, direct antecedents and LREs all explain student performance in the 
course. 

Research hypotheses are graphically depicted in the Figure 2, demonstrating the a priori 
structural model. To facilitate the reading of this conceptual model, all three negative emo-
tions are taken together, as well as the two adaptive cognitions and behaviours, and the two 
maladaptive ones. 
 

Figure 2. The hypothesized structural model 
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The hypothesized structural model expresses that adaptive cognitions and behaviours, aca-
demic control, positive emotion, and performance are all hypothesized to be positively 
related, whereas maladaptive cognitions and behaviours and negative emotions are hypothe-
sized to be positively related amongst them, but negatively related with the first subset of 
variables. Not explicit in this conceptual model is that distal antecedents are represented by 
second order factors of the motivation and engagement instrument, however allowing for 
path estimates being different from factor loadings. 

2. METHOD 

2.1. Sample and setting 

The participants were 3451 freshmen (19 years old on average, 62.5% male) enrolled over 
four consecutive academic years (10/11, 11/12, 12/13, 13/14) in a Business and Economics 
program at a European University. Most students had an international background, a vast 
majority (77.4%) holding an international education diploma and one third of the sample 
had been previously educated in the field of mathematics (mathematical major specializa-
tion). 
 The setting was a compulsory introduction course to mathematics and statistics, 
scheduled in the first term of the academic year. It had a duration of eight weeks out of 
which, seven weeks were scheduled for education and the last week was reserved for exams. 

2.2. Procedure 

In week two of the course students completed an online questionnaire concerning their 
adaptive and maladaptive cognitions and behaviors towards learning at university in gen-
eral. In week four participants completed another online questionnaire, this time about 
their control appraisals and LREs regarding the specific subject of the course. The timing 
was chosen to capture sufficient experience with the learning activities. 
 In weeks three, five and seven of the course, voluntary mathematics and statistics quiz-
zes were planned which, if performed successfully, added a bonus score to the final course 
grade. Every week, students were expected to prepare homework assignments which, if 
solved, granted students bonus points. In week eight of the course, students participated in 
the written exam. All students included in this study provided informed consent for the 
data collected by means of online questionnaires and for use of their study results. 

2.3. Measures and variables 

We measured Learning-related emotions through four scales: Enjoyment, Anxiety, Boredom 
and Hopelessness, of the Achievement Emotions Questionnaire (AEQ; Pekrun et al., 2011). 
The Enjoyment scale (10 items, e.g. “I enjoy accruing new knowledge”), Anxiety scale (11 
items, e.g. “I get tense and nervous while studying”), Boredom scale (11 items, e.g. “The 
material bores me to death”) and Hopelessness scale (11 items, e.g. “I feel hopeless when I 
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think about studying”) were slightly re-phrased to match the specific situation of our course. 
For reasons of consistency in our research, all items were answered on a 7-point Likert scale (1 
= ‘completely disagree’ and 7 = ‘completely agree’). 
 Control appraisals were measured with the Academic Control Scale (ACS) of Perry et 
al. (2001). Academic control as described by Perry et al. is a domain, course-specific meas-
ure of college students’ beliefs. The scale is composed of eight items, each answered on a 7-
point scale (1 = ‘strongly disagree’ and 7 = ‘strongly agree’), e.g. “I have a great deal of 
control over my academic performance in this course”. 
 Adaptive and maladaptive cognitions and behaviors were measured with the Motiva-
tion and Engagement Scale (MES; Martin, 2007). The MES consists of four scales and 
eleven subscales subsumed under the four scales. The Adaptive Cognition scale is composed 
of three sub-scales: Self-Belief (e.g. “If I try hard, I believe I can do my university work 
well”), Valuing School (e.g. “Learning at university is important for me”) and Learning 
Focus (e.g. “I feel very pleased with myself when I really understand what I’m taught at the 
university”). The second scale, Adaptive Behavior contains the following subscales: Persis-
tence (e.g. “If I can’t understand my university work at first, I keep going over until I do”), 
Planning (e.g. “If I start an assignment I plan out how I am going to do it”) and Study 
Management (e.g. “When I study, I usually study in places where I can concentrate”). The 
third sub-scale, Maladaptive (Impeding) Cognition includes the Anxiety (e.g. “When exams 
and assignments are coming up, I worry a lot”), Failure Avoidance (e.g. “Often the main 
reason I work at university is because I don’t want to disappoint others”) and Uncertain 
Control (e.g. “I am often unsure how I can avoid doing poorly at university”) sub-scales. 
Finally, Maladaptive Behavior includes the Self-Handicapping (e.g. “Sometimes I don’t 
study very hard before exams so I have an excuse if I don’t do as well as I hoped”) and 
Disengagement (e.g. “I often feel like giving up at university”) sub-scales. 
 Academic Achievement was measured with a performance portfolio consisting of three 
separate parts: MathPerformance, StatsPerformance and BonusPerformance. First, the two 
performance outcomes MathPerformance and StatsPerformance were assessed in a final 
written exam which covered a mathematics component and a statistics component, graded 
separately. Second, the BonusPerformance represented the sum of bonus scored in quizzes 
and homework. Quizzes, although optional, were available for both mathematics and statis-
tics in an online format. Some further bonus could be achieved by doing weekly home-
work, containing assignments for mathematics and statistics. Finally, the three separate 
parts were summed in the QMPerformance which represented the total score for the 
course. 
 We accounted for any potential influences coming from gender (Female and Male) and 
level of introductory mathematics education (distinguishing between two tracks, Math-
Major and MathMinor) as control variables. 

2.4. Statistical analyses 

As a preliminary step in the analysis, the four cohorts were checked upon invariance of 
mean levels and correlation structures. Next, beyond descriptive analyses, this study applies 
structural equation modelling. Models were estimated with LISREL (version 8.8) using 
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maximum likelihood (ML) estimation. To prevent capitalization on chance, rather con-
servative model building rules were adapted: p-values of 1% or less were required as a cutoff 
value for significance for the adoption of any structural path; correlated traits were only 
allowed for variables measured by the same instrument. As measurement model for the 
motivation and engagement constructs, a second order confirmatory factor model was 
postulated, with second the order factors Adaptive Cognitions, Adaptive Behaviors, Imped-
ing Cognitions, and Maladaptive Behaviors (see Martin, 2007). We identified both second 
order and first order latent factors for motivation and engagement variables, and in order to 
derive a parsimonious model, we based the relationships with LRE’s and control appraisal 
on the second order factors. However, we allowed for differentiated effects of first order 
factors, by testing if first order factors would add predictive power to the already included 
second order factors. 
 We report the Chi-square and degrees of freedom values, the Comparative Fit Index 
(CFI), the Non-Normed Fit Index (NNFI, also known as TLI) and the Root Mean Square 
Error of Approximation (RMSEA) as indicators of goodness of fit. Hu and Bentler (1999) 
suggested for CFI/TLI values larger than .90 for a satisfactory fit and for RMSEA values 
should not exceed .08 and preferably be .06 or lower. 

3. RESULTS 

3.1. Preliminary analysis 

We checked the assumptions of normality through SPSS 22. Values of skewness and kurto-
sis were in the expected range of chance fluctuations in that statistic for all scales. To make 
the performance measures equivalent over cohorts, we transformed exam scores into cohort 
specific z-scores. These transformed variables were used in all subsequent analyses. We 
provide descriptive statistics and reliabilities (Table 1) – as well as measures for differences 
between gender and prior education track. All analyses were based on a subset of students 
for which background characteristics, LREs variables and performance data were all availa-
ble (3355 of the 3451 students, 97%). 
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Table 1 Means (M), standard deviations (SD), Cronbach’s alpha and test statistics for gender and prior mathemat-
ics education differences: t-value and Cohen d-value 
 M SD Α Gender difference Math prior education 

    t –value d–value  t –value d–value 

Adaptive Cognitions:        

Self-Belief 5.82 0.73 0.73 1.08 0.04 2.86** 0.10 

Valuing School 5.84 0.67 0.67 -5.15 *** -0.18 1.65 0.06 

Learning Focus 5.95 0.73 0.80 -9.65*** -0.34 -0.14 0.00 

Adaptive Behaviors:        

Planning 4.79 0.99 0.73 -9.73*** -0.34 0.15 0.01 

Study Management 5.56 0.89 0.74 -9.04*** -0.32 -2.66* -0.09 

Persistence 5.34 0.85 0.78 -6.79*** -0.24 1.00 0.04 

Impeding Cognitions:        

Anxiety 4.50 1.27 0.83 -16.12*** -0.57 -6.07*** -0.21 

Failure Avoidance 2.57 1.19 0.83 0.90 0.03 -1.45 -0.05 

Uncertain Control 3.45 1.18 0.80 -5.418*** -0.19 -4.58*** -0.16 

Maladaptive Behaviors:        

Self-handicapping 2.43 1.08 0.81 5.68*** 0.32 -0.45 -0.02 

Disengagement 1.97 0.90 0.74 7.09*** 0.25 1.20 0.04 

Academic Control 5.26 0.89 0.82 3.868*** 0.14 13.68*** 0.48 

Learning-related Emotions        

Anxiety 3.85 1.11 0.91 -11.41*** -0.40 -15.13*** -0.53 

Boredom 2.94 1.13 0.93 7.65*** 0.27 -4.44*** -0.16 

Hopelessness 3.01 1.22 0.94 -7.18*** -0.25 -17.08*** -0.60 

Enjoyment 4.11 0.92 0.85 -0.55 -0.02 10.40*** 0.37 

Performance outcomes        

Math performance    -1.03 -0.04 20.47*** 0.72 

Stats performance    1.68 0.06 11.87*** .042 

Bonus performance    -6.70*** -0.24 11.73*** 0.41 

QM performance    -1.00 -0.04 18.41*** 0.65 

Note: performance scores are normalized scores; concerning gender differences, a negative score represents female 
students; a positive score in the differences in previous math education represents math major. 

3.2. Bivariate correlations 

Bivariate correlations are reported in Table 2. Due to the large number of manifest varia-
bles, the correlation table contains scale values rather than individual item values for the 
survey data based on the AEQ, ACS and MES instruments. The four performance 
measures are manifest variables too. 
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Table 2. Correlations of scales of the AEQ, ASC, and MES instruments (1-16) and performance measures (17-20) 

 
Note: all correlations larger or equal to .05 in absolute size, are statistically significant at the .01 level; performance 
scores are nonnaized scores. 
 
The signs of the bivariate correlations express the divide into adaptive and maladaptive 
constructs. Adaptive cognitions and behaviours are positively correlated to 1) Academic 
Control, 2) the positive LRE of Enjoyment, and to 3) performance measures. Correlations 
with performance measures are however weak, and not fully consistent for Study Manage-
ment. Correlations between Academic Control and Enjoyment versus performance 
measures are stronger, and consistently positive. A reverse pattern exists for the maladaptive 
cognitions and behaviours: positively correlated to negative LREs, negatively correlated to 
Academic Control, Enjoyment and performance measures. However, within the motivation 
and engagement variables, Anxiety is unique in that it acts as a maladaptive cognition di-
mension in relation to LREs and performance. Yet, it correlates weakly with other maladap-
tive MES variables, as well as with the adaptive constructs (Learning Focus, Study Man-
agement, and Planning) but to a lesser degree. 

3.3. Structural models 

Separate structural equation models were estimated for each of the four performance con-
structs, each of them having identical relationships between the motivation and engage-
ment latent constructs, and the latent constructs based on LREs and Academic Control. 
Figure 3 contains the diagram of the structural part of the structural equation model (leav-
ing out the measurement parts of the LRE, academic control and motivation and engage-
ment constructs for reasons of readability), having only the mathematics score in the exam 
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as performance construct. It is relevant to mention that structural models for the other 
performance constructs deviate only in terms of the equation predicting the performance 
constructs, and these equations are provided at the end of this section, in Table 3. All re-
gression paths are expressed as standardized betas. Structural models were estimated in two 
multi-group specifications: on the basis of gender, and on the basis of prior mathematics 
track in high school. Both result in a rejection of invariant latent means, fully in line with 
the outcomes of the descriptive analyses: differences in mean scales between female and 
male students, and between students educated in the math major, versus math minor track, 
also show up as significant differences in latent means. However, at the stringent .01 signif-
icance level, no rejection of the hypothesis of invariant estimates in the variance-covariance 
structure was found: the structural relations appear to be the same for the subgroups. Fit 
indices of both two-group models were nearly identical, with χ2 = 26,424 and 25,946 
respectively, and identical measures for df = 9,030, CFI = .98, NNFI = .98, RMSEA = .39, 
95% CI RMSEA = (.38, .39), for the structural models including the mathematics score as 
performance measure. 
 

 

Figure 3. Path diagram of structural part with standardized estimates 
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3.3.1. Testing Hypotheses 
In H1 we expected that the distal antecedents will have effects on both control appraisals 
and LREs. In agreement with the CVTAE (Pekrun, 2006), Academic Control plays a cen-
tral role in the antecedent-consequence relationship of adaptive and mal-adaptive cogni-
tions and behaviours, and LREs. Academic Control is a pure cognitive construct: it builds 
on contributions from adaptive and maladaptive cognitions, excluding any behavioural 
influence. Impeding cognitions as a whole have a strong negative impact on Academic 
Control. This is explained by the fact that impeding cognition is most strongly reflected by 
Uncertain Control (.76). At the same time, that effect is attenuated by the two paths of 
Anxiety (.56) and Failure Avoidance (.68), which constitute the first order factor of imped-
ing cognition. Since behaviours, both of adaptive and maladaptive type, do not contribute 
to Academic Control, the relationships between behaviours and emotions are only direct 
ones. The paths originating from adaptive cognitions are fully in line with the hypotheses: 
positive impact on Enjoyment (.13), negative impact on Boredom (-.24). However, the 
maladaptive behaviours do play a rather remarkable role. Although bivariate relations are all 
in the hypothesised direction (positive with negative emotions, negative with the positive 
emotion), within the full structural model, the additional impact of maladaptive behaviours 
on LREs is positive for Enjoyment (.40), whilst its impact on Anxiety is negative (-.20). 
This is the resultant of a multiple relationship with colinearity amongst maladaptive cogni-
tions and behaviours: for given levels of academic control and maladaptive cognitions, the 
additional effect of maladaptive behaviours is adverse to the bivariate effect. Gender differ-
ences may also contribute to these adverse effects: male students score much higher than 
female students on maladaptive behaviours, but at the same time demonstrate less emotion 
of anxiety and hopelessness. 
 In H2 we assumed that control appraisals will influence positively enjoyment and 
negatively anxiety, boredom and hopelessness. As hypothesized and already shown in the 
bivariate relations analysis, Academic Control has indeed a strong effect on the four LREs. 
These effects are positive for Enjoyment and negative for all other three emotions. The 
strongest effect is observed for Hopelessness (-.65). Then, Enjoyment and Academic Con-
trol and Boredom and Academic Control respectively, relate rather weaker (.32, -.24). The 
relation between Academic Control and Anxiety (-.54) is rather strong and has a negative 
direction: the students in our sample are on average high in Academic Control (M=5.26) 
which might result on a rather lower level of Anxiety (M=3.85). 
 In H3 we specified that the distal antecedents, direct antecedents and LREs all explain 
student performance in the course. We notice a consistent and dominant role of Academic 
Control on performance. Then, a secondary role of Hopelessness, with a crucial exception: 
for the bonus score (which is composed of the digital homework and quizzes). This result is 
very plausible: for students high in Hopelessness, it is rational to allocate relative high levels 
of time and effort to learning in the digital tool, given its intensive scaffolding. Since the 
share of the bonus is much smaller in the overall score than the share of Math and Stats 
exam scores, in the overall score the negative impact of Hopelessness is back. A remarkable 
role is played by Enjoyment: it impacts performance, as expected, positively for Math; 
nevertheless, it impacts performance negatively in Stats. Again, this finding can be regarded 
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as very plausible, due to the different nature of mathematics and statistics education. Stu-
dents who like mathematics a lot tend to prefer it over statistics. Evidence for this claim is 
indirect: t-test for independent groups indicates that students from the ‘math major’ track 
score different in Enjoyment, Hopelessness and Anxiety, from students from the ‘math 
minor’ track. European ‘math major’ tracks focus on mathematics only, not on stats, and 
very often contain less statistics subjects than the ‘math minor’ track. Since Enjoyment has 
opposite impact on Math and Stats Performance, it is no surprise that it drops out as ex-
planatory variable in the total score, QM I Performance. Lastly, Self-Handicapping enters 
as explanatory variable in one performance category: Bonus. Again, this is very plausible: it 
requires discipline to do all the homework, so students high in Self-Handicapping will 
underperform. Since Bonus has only a small share in the total score, it is not visible for QM 
I performance. For a more detailed overview of each’s variable contribution in each of the 
four performance outcomes, the relations between these variables are provided in the equa-
tions below (coefficients for each independent variable are expressed in standardized betas): 

MathPerfomance = 0.32  AcademicControl + 0.06  Enjoyment – 0.10  Hopelessness  

StatsPerfomance = 0.27  AcademicControl – 0.10  Enjoyment – 0.13  Hopelessness 

BonusPerfomance = 0.24  AcademicControl + 0.09  Enjoyment – 0.16  SelfHandicapping  

QM1Perfomance = 0.33  AcademicControl – 0.13  Hopelessness  

4. DISCUSSION 

Recent work suggests that learning-related emotions (LREs) play a crucial role in perfor-
mance especially in the first year of university, a period of transition for most students; 
however, additional research is needed to show how these emotions emerge. To explain this 
classical problem, we developed a framework which links two types of antecedents of LREs: 
1) the course-contextualized academic control in the Control Value Theory of Achievement 
Emotions (Pekrun, 2006) as a direct antecedent and 2) the generic adaptive and maladap-
tive cognitions and behaviors from the Motivation and Engagement Wheel framework 
(Martin, 2007) as distal antecedents. We used this framework to predict learning achieve-
ments in a mathematics and statistics course. 
 The main findings of this study bring forth the emergence of four distinct LREs (En-
joyment, Anxiety, Boredom and Hopelessness) and the fact that they standalone from 
students’ individual performance. Such findings are reassuring: although LREs are im-
portant, they are not blocking students to perform academically. More importantly, the 
relations between LREs and performance are rather weak when taking into account their 
antecedents. Especially, in the mediational model comprising Academic Control, LREs and 
performance, we see that Academic Control plays a central role in the development of the 
four LREs investigated in our study as well as for what regards the performance outcomes 
in the course. The direct relationship between appraisals and performance strongly domi-
nates the indirect relationship through LREs. Next, Academic Control has a strong effect 
on all of the four LREs with the strongest impact observed for Hopelessness and secondary, 
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for Anxiety. The model explaining the four LREs is again of mediational type. Beyond the 
indirect effect through the control appraisal, there are direct effects from the four second 
order motivation and engagement factors to the LREs. In this part of the model, direct and 
indirect effects rather well balance in size. 
 Academic Control, on one hand, builds on contributions from adaptive and mal-
adaptive cognitions solely, where the main impact is explained by the Uncertain Control 
dimension of impending cognitions. On the other hand, adaptive cognitions have a positive 
impact on Enjoyment and a negative one on Boredom. Where impeding cognitions con-
firm the hypotheses of positive relationship with the negative emotions, surprisingly 
though, the maladaptive behaviours impact the LREs positively for Enjoyment and nega-
tively for Anxiety. It seems that amongst students scoring high on maladaptive behaviour 
(amongst them an over-representation of male students), there exists a dislike of the learn-
ing activities (increased levels of Boredom), but not of the learning content: high Enjoy-
ment, low Anxiety. With respect to the implications on performance outcomes, the most 
consistent role is played by Academic Control; this is followed by Hopelessness (with the 
exception played for Bonus as detailed earlier). At last, an important role is also played by 
Enjoyment: it has opposite impact for Math (positive) and Stats (negative) performance. 
 Our findings are consistent with earlier research on the central role of control apprais-
als in the emergence of achievement emotions (Pekrun et al., 2002; Perry et al., 2001) as 
well predicting performance at the course level (Hall et al., 2006). This study also provides 
support for the positive relations between impeding cognitions and negative emotions 
(Martin & Marsh, 2006). Conversely, it extends such evidence by showing maladaptive 
behaviours influencing positively Enjoyment and negatively Anxiety. We therefore extend 
on the Control Value Theory of Achievement Emotions (Pekrun, 2006) by integrating the 
distal antecedents of emotions from the Motivation and Engagement Wheel framework 
(Martin, 2007). Most notably, to the knowledge of the authors, the study is the first of its 
kind in using an integrated framework to ultimately explain achievement outcomes in the 
first year at university. We have provided a new approach to understand students’ emotion-
al experiences when they first enter a university study. In this respect, the two theories are 
complementary: on one side our results are an empirical validation of the CVTAE; on the 
other side, the concepts operating in the MES could provide practical solutions on how to 
facilitate educational change in the classroom by using the influence these variables have in 
the experience of emotions. 

4.1. Additional findings 

Although not the main focus of this study, we find interesting gender patterns and effects 
of prior education. They are described separately. First, in our descriptive analysis, we find 
gender patterns that match earlier research (Martin, 2007). Females score significantly 
higher on all adaptive dimensions, with one exception: Self-Belief, where no significant 
difference is found. Statistical significance of gender differences is however inflated by the 
large sample size; effect sizes are in the .2 to .4 range, therefore, small in size. With regard 
to the maladaptive dimension, we find the same pattern as described by Martin (2007): 
maladaptivity expresses itself stronger in the form of impeding cognitions in females, but in 
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the form of maladaptive behaviours in males. The gender effect in Anxiety is not only sig-
nificant, but also medium in size, again in line with previous research (Preckel, Goetz, 
Pekrun, & Kleine, 2008). This divide between the cognitive and behavioural aspects of 
maladaptivity repeats itself in the LREs. It is in Boredom, the behavioural aspect of neutral 
emotions (see Pekrun et al., 2002), that males score higher than females, and in the cogni-
tive aspects of the negative LREs, Anxiety and Hopelessness, that females score higher. The 
last gender effect refers to Academic Control, where male students score higher than female 
students, in line with outcomes of self- concept research (Frenzel et al., 2007). 
 The second effect we investigated refers to prior education: having been educated in 
high school in an advanced, rather than a basic mathematics track. The impact on the 
generic dimensions of motivation and engagement are quite small, as to be expected. Stu-
dents from the advanced track are higher in Self-Belief, but lower in Study-Management 
and Anxiety; effect sizes are however very small. These findings contrast the impact of prior 
education on the LREs and Academic Control: the largest effect size, .6, is observed for 
Hopelessness; in rest we find medium size effects. These effects point in the direction that 
students from the advanced track are higher in Enjoyment and Academic Control and 
lower in Anxiety, Hopelessness, and Boredom. 

4.2. Limitations 

Using a large sample, our study proposed a framework linking control appraisals (as direct 
predecessor) with motivation and engagement concepts (as distal predecessors) in an at-
tempt to better explain the emerge and consequences of LREs in a first year undergraduate 
mathematics and statistics course. However, we point out two limitations. 
 First of all, our LREs measures (assessed through self-reports) rely heavily on retrospec-
tive beliefs about emotions, which make them subject to the same biases as the self-
appraisals (Robinson & Clore, 2002). At the same time, self-reports still remain the most 
reliable measure (Zeidner, 1998b) and, for that reason - the most extensively used ap-
proach, which is able to capture in a non-invasive manner students’ emotional experiences 
in an educational setting. 
 Second, while in the present study we tried to answer how emotions emerge in an 
introductory course, an important question for future studies remains: how students’ emo-
tions change over different courses in the first year at university. Future work should em-
ploy the use of a longitudinal design, over a period of time and different course subject 
which could cover ideally an entire year of study. 

4.3. Recommendations for further research 

Some general recommendations should be outlined. First, our results showed that amongst 
students scoring high on maladaptive behaviour, there is a dislike of the learning activities 
(increased levels of Boredom), but not of the learning content: high Enjoyment, low Anxiety. 
We propose that they solve this tension by designing their own learning trajectories, partici-
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pating at a lower level in homework and quizzes (as evident from the role of Self-
handicapping in explaining the bonus performance), and prepare independently for the exam. 
 We mentioned earlier that the evidence gained in our study could potentially inform 
the design of educational interventions to improve academic achievement while, at the 
same time, support building emotionally sound learning environments. In this respect, a 
first aspect to consider would be that any educational interventions in the classroom should 
foster students’ sense of competency towards the specific learning activities required in a 
mathematics and statistics course. If such progress is acquired, then reinforcing – by means 
of feedback – the certainty of control over the activities and outcomes in which students 
engage is key. Increasing students enjoyment and decreasing their hopelessness seems intui-
tive, still these measures should be regarded in context together with the factors from which 
they emerge, the maladaptive behaviours. If emotions are more difficult, and less desirable, 
to influence directly, addressing students maladaptive behaviours could be a reasonable 
solution. 

4.4. Conclusion 

It can be concluded from our study that next to personal factors that bring their contribu-
tion (especially in the development of Academic Control), it is the contextual experience in 
a course that shapes students’ emotional experiences and performance. Besides all other 
known factors, emotions seem to play a central role in any learning process as an input and 
as a major educational outcome next to academic performance (Pekrun, Frenzel, Goetz, & 
Perry, 2007). Therefore, learning about the factors that play a role in how these emotions 
develop – and how, in turn, they further influence academic outcomes – is crucial. Good 
education should also care about how students feel and not only how well they can perform 
academically. 
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ABSTRACT 

Drawing upon the Control Value Theory of Achievement Emotions (CVTAE), this study 
tests the assumption that antecedents of learning-related emotions (LREs) change over the 
duration of a mathematics and statistics course. Our study focused on academic control as 
an antecedent of LREs. We investigated enjoyment (the positive emotion) and three nega-
tive LREs: anxiety, boredom and hopelessness. Using a repeated measures design for first 
year university students (N = 908), we found that academic control and the levels of LREs 
remain, on average, stable over the duration of the course. Second, changes in academic 
control were positively related to changes in the positive emotion enjoyment, and negative-
ly related to changes in the three negative emotions. These findings offer evidence to con-
firm the CVTAE change – change assumption that changes in control appraisals go togeth-
er with changes in positive, as well as negative, LREs. 
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1. INTRODUCTION 

In today’s educational and psychological research, it has become increasingly important to 
examine students’ emotional experiences (Linnenbrink-Garcia & Pekrun, 2011; Schutz & 
Lanehart, 2002). Research on emotions in education shows that emotions are an inherent 
factor in any learning process (Schutz & Lanehart, 2002) and that they can be particularly 
“ubiquitous” in academic settings (Pekrun & Stephens, 2010). Emotions experienced in 
academic settings have an important contribution to students’ motivation and can influ-
ence learning outcomes, such as academic performance (Pekrun, 2006). Academic emo-
tions are a specific type of emotional experience, defined as “emotions that are directly 
linked to achievement activities and outcomes” (Pekrun, Goetz, Frenzel, Barchfeld, & 
Perry, 2011, p.37). According to Goetz, Frenzel, Stoeger, and Hall (2010) both positive 
and negative emotions should be given equal attention in academic contexts. Furthermore, 
Goetz et al. (2010) recommend that future research should ascertain the inclusion of both 
negative and positive emotions. While positive emotions have a clear relevance as end states 
as well as processes in achieving positive outcomes in education (Fredrickson, 2001), nega-
tive emotions are particularly known for their adverse effects on students’ academic 
achievement (Goetz, Pekrun, et al., 2006). Further investigation of these factors might 
contribute to the design of interventions aimed at decreasing the levels of negative emotions 
in educational settings (Pekrun et al., 2002). 
 The most obvious setting in which to conduct such an investigation is the first year at 
university study. Recent research has demonstrated that negative academic emotions are 
detrimental factors especially in this period (Tempelaar, Niculescu, Rienties, Gijselaers, & 
Giesbers, 2012). First years’ unpleasant emotions seem particularly intense and can influ-
ence how students perform within a course (Pekrun et al., 2011) with further consequences 
on the overall achievement at university (Hall, Perry, Ruthig, Hladkyj, & Chipperfield, 
2006). Given the importance of negative emotions, it appears relevant to develop further 
understanding on why students experience unpleasant emotions during this time. From a 
theoretical stand, one of the most influential contemporary frameworks addressing this 
question is the Control-Value Theory of Achievement Emotions (CVTAE; Pekrun, 2006). 
According to CVTAE, distinct negative emotions emerge from beliefs about a low capacity 
to influence outcomes (Frenzel, Pekrun, & Goetz, 2007; Pekrun, 2000), generally referred 
to as control appraisals (Pekrun et al., 2002). For instance, when students are confronted 
with novel situations they usually perceive low control, yet still hold high expectations for 
success (Perry, Hladkyj, Pekrun, Clifton, & Chipperfield, 2005). These perceived condi-
tions typically create negative emotional reactions towards learning in academic situations 
(Stupnisky, Perry, Hall, & Guay, 2012). Despite serious theoretical advances on the role of 
emotions in academic settings (Elliot & Pekrun, 2007), empirical evidence rarely outlines 
negative academic emotions in relation to its antecedent factors (Goetz, Cronjaeger, Fren-
zel, Lüdtke, & Hall, 2010). Furthermore, research is needed in the first year at university to 
help us understand how negative emotions emerge (Linnenbrink, 2006; Schutz & Pekrun, 
2006) and further develop over time (Buff, 2014). In this study we focus on control ap-
praisals as antecedent factors for both positive and negative academic emotions in the first 
year at university. According to the CVTAE, we first investigate how these emotions 
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emerge from control appraisals. Then, we investigate if changes in control appraisals relate 
to changes in academic emotions at two instances over the duration of a course. 
 In the following section we will: 1) describe the different types of settings in which 
academic emotions are encountered within a course; 2) describe control appraisals as ante-
cedents of academic emotions, and 3) provide empirical evidence linking control appraisals 
and academic emotions. The aim of this study and the expected hypotheses are stated at the 
end of this section. 

1.1. Conceptual framework 

According to Pekrun et al. (2002), there are three important academic settings to experi-
ence emotions in a course: 1) being in class, 2) taking tests and exams, and 3) studying 
outside of class. Each of these settings raises a different type of emotion: class-related, test-
related and learning-related emotions. While other emotional settings have been extensively 
studied, such as the exam situation, few studies have actually paid attention to situations 
outside the class (Linnenbrink, 2006; Schutz & Pekrun, 2007; Putwain, Sander, & Larkin, 
2013; Trautwein et al., 2009). These studies demonstrate a clear need to investigate learn-
ing-related emotions (LREs), since the first year at university puts an accent on heightened 
self-reliance and autonomy (Perry, Hladkyj, Pekrun, & Pelletier, 2001), which are required 
in situations involving individual study or preparing the homework. 
 Of particular relevance is the role of LREs in abstract or difficult subjects, such as 
mathematics and statistics. Recent research on students’ emotional experiences during 
mathematics homework (Dettmers et al., 2011; Goetz et al., 2012) shows that the home-
work assignments are considered “emotionally charged activities” (Dettmers et al. 2011, p. 
25), where students seem to experience the most unpleasant emotions when compared with 
other academic situations (Leone & Richards, 1989). Furthermore, Dettmers’ et. al. (2011) 
found that elevated levels of negative emotions influence students’ amount of effort and 
disengagement from study to negatively predict achievement in mathematics. In another 
secondary education study by Goetz et al. (2012), it was showed that emotional experiences 
during homework are not depending on students’ age and seem not to change after grade 
eight. Tempelaar et al. (2012) build further to confirm similar mechanisms in higher edu-
cation. Their study showed control appraisals as a mediator between negative effort views – 
the belief students hold towards exerting effort as something which signals lacks of intelli-
gence, therefore negative (Dweck, 1999) – and boredom towards learning in mathematics 
and statistics. More specifically, there was evidence for a strong positive direct relationship 
between negative effort and boredom. In addition, there was an indirect relationship 
through control, indicating that for given levels of negative effort, academic control con-
tributes positively to boredom. Finally, these individual differences in achievement emo-
tions had an impact on student’ learning choices in mathematics and statistics. In general, 
studying or preparing homework for mathematics and statistics is recognized as a problem 
even for students with high cognitive abilities. Research shows that learning is impeded by 
negative attitudes and beliefs students hold towards such courses (Gal & Ginsburg, 1994; 
Garfield & Ben-Zvi, 2007). In summary, to understand the impact of negative LREs in 
domains which are perceived as difficult, such as mathematics and statistics, it is necessary 
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to know: 1) whether students experience changes in the levels of their emotions over time 
and, 2) the factors from which these changes emerge. By knowing if negative academic 
emotions change over a course, as well as the factors that determine their change, can in-
form the design of educational interventions to create “emotionally sound” (Astleitner, 
2000) learning environments. Implicitly, the re-design of educational environments which 
account for students’ academic emotions as well as the factors that contribute to them, 
could potentially improve academic achievement. 
 For the purpose of our study, we build further on the work of Tempelaar et al. (2012) 
which acknowledges the importance of achievement motivation and emotion on learning 
when students enter university. In addition, we want to reveal how LREs emerge and develop 
over a mathematics and statistics course. We focus on four emotions experienced in learning 
situations: the positive emotion enjoyment and three negative emotions: anxiety, boredom 
and hopelessness. Control appraisals are considered as antecedents of the four LREs. 

1.2. Antecedents of learning-related emotions 

Within mathematics and statistics courses, distinct negative emotions emerge from stu-
dents’ beliefs about a low capacity to influence outcomes (Frenzel et al. , 2007; Pekrun, 
2000) and the value attributed to these outcomes, generally referred to as control appraisals 
and value appraisals, respectively (Pekrun et al., 2002). For instance, anxiety during learn-
ing for mathematics and statistics can occur when a student does not feel very competent 
towards the course materials while obtaining a good grade is considered important. The 
Control-Value Theory of Achievement Emotions (CVTAE) postulates that appraisals of 
control and value act as direct or proximal antecedents of learning-related emotions (LREs): 
higher levels of control and value predict higher levels of positive emotions, and lower levels 
of negative emotions respectively (Pekrun, 2006). In a longitudinal context, this postulate 
implies that increasing levels of control and value appraisals raises the levels of positive 
emotions, (such as joy), and lowers the levels of negative emotions, (like anxiety). Likewise, 
a decrease in the levels of the antecedents has an opposite effect. In other words, this as-
sumption – referred to as the change-change parameterization of CVTAE (Buff, 2014) – 
has two practical implications: increasing the levels of LREs’ antecedents is expected to raise 
the levels of positive emotions and decrease the levels of negative emotions. This assump-
tion was empirically investigated and confirmed by Buff (2014) for the positive LRE of 
enjoyment. Indeed, Buff (2014) found that positive changes in perceived control and value 
lead to positive changes in enjoyment of learning in mathematics. Beyond this one study, 
which looks solely at a single, positive LRE enjoyment (as in Buff, 2014), no previous ef-
forts tested the same assumption while accounting for multiple LREs, of both positive and 
negative valence. Furthermore, although the transition from high school to university 
shapes an excellent context to investigate changes in negative LREs, as a consequence of 
changes in antecedent variables, empirical evidence testing the change-change assumption 
in this period has not been previously dated. 
 The present investigation extends upon Buff’s (2014) approach by including negative, 
as well as positive multiple LREs to further test the assumption that negative LREs also 
change over time in line with the CVTAE change-change hypothesis. 
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1.3. Empirical evidence concerning the relationship between control appraisals and learning-
related emotions 

A substantial amount of research on the relation between learning-related emotions (LREs) 
in the homework context and their appraisal antecedents has been conducted in primary 
and secondary education (Dettmers et al., 2011; Goetz et al., 2012; Trautwein et al., 
2009). The results of these studies indicate that LREs, as they emerge from control apprais-
als as their antecedents, are medium to strongly related. For example, Goetz et al. (2012) 
found correlations between homework emotions, as LREs, and academic self-concept, as 
their antecedents, in the range of (.43; .71) / (.36; .69) for eight and eleventh graders, re-
spectively. Similar relations have been reported in the first year at university (Goetz, Frenzel 
et al., 2010; Putwain et al., 2013; Tempelaar et al., 2012). For instance, Goetz, Frenzel, et 
al. (2010) reported that perceived control had a significant positive effect on enjoyment (β 
= .35, p < .001). Furthermore, evidence shows that the appraisal of control, as an anteced-
ent, longitudinally relates to emotions (Hall et al., 2006; Perry et al., 2001). For example, 
Perry et al. (2001) found that students who reported higher levels of perceived academic 
control also felt less bored (-.48) and less anxious (-.35) towards the course. Similar rela-
tions were shown by Hall et al. (2006): correlations between primary control and several 
emotions (anger, regret, happiness and pride) were of medium size. Overall, when investi-
gating the relation between academic emotions and control appraisals, as their antecedents, 
evidence from both cross-sectional and longitudinal studies shows that these variables are 
medium to strongly related. 
 Finally, it is important to mention that change relations between control appraisals and 
LREs were explored on only one occasion (Buff, 2014). Buff’s (2014) contribution brings 
evidence for the CVTAE assumption that changes in perceived control and value relate 
positively to changes in learning enjoyment. This was done in a sixth graders sample and 
for the single, positive LRE of enjoyment only. To our best knowledge, no previous contri-
butions have captured the same assumption in a mathematics and statistics domain for first 
year university students. Therefore, to better understand how the levels of negative emo-
tions can be decreased, additional efforts should especially emphasize on capturing this 
relationship: how the changes in negative LREs and their appraisal antecedents are related. 

1.4. Aim and hypotheses 

This study is drawing upon the Control-Value Theory of Achievement Emotions 
(CVTAE) and follows Buff’s (2014) empirical study, in an attempt to investigate the rela-
tionships between changes in control appraisals and changes in both positive and negative 
learning-related emotion (LREs). As described in the previous section, Buff’s (2014) work 
shows that changes in perceived control and value relate positively to changes in learning 
enjoyment. Our study builds further by including in our investigation multiple emotions, 
both positive and negative. Therefore, the first hypothesis refers to the conventional levels 
parameterization as described in the CVTAE: 
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H1. The level of control appraisals at the first (time 1) measurement in the course will be 
positively related with the level of positive LRE of enjoyment, and negatively related to the 
levels of the negative LREs boredom, hopelessness, and anxiety – at time 1. 

The second hypothesis refers the change-change parameterization introduced in Buff 
(2014): 

H2. Changes in control appraisals will be positively related to changes in positive LRE of 
enjoyment, and negatively related to changes in the negative LREs boredom, hopelessness, 
and anxiety. 

2. METHOD 

2.1. Sample and setting 

The participants were 908 freshmen (19 years old on average, 62.8% male) enrolled in a 
Business and Economics bachelor degree program at a medium-size European University. 
Most students had a predominantly international background, a vast majority (74.6%) 
holding an international education diploma. 
 The course setting for this study had to meet the following criteria: 1) to be a first year 
undergraduate course, 2) to be perceived as difficult and 3) to evoke strong negative emo-
tions for most students. The setting was a compulsory introduction to mathematics and 
statistics, scheduled in the first term of the academic year; this was the first in a series of 
required courses in this program. The course had a duration of eight weeks (out of which, 
seven weeks were scheduled for education and the last week was reserved for exams). This 
course has a high audience and is notoriously known among new students for two main 
reasons: 1) the course materials are often regarded as being difficult and unattractive for 
most students, 2) failing this course implies encountering issues of study delay or even 
exclusion from study. 

2.2. Procedure 

We collected data on two occasions: in week four of the course (time 1), students complet-
ed an online questionnaire concerning their appraisal of control and learning-related emo-
tions (LREs) regarding the subject of the course. 793 students (87.3%) responded to this 
survey (students were required to do a statistical project based on self-reports, for which 
they could use these survey data). The timing of the survey, exactly halfway the course, was 
chosen to ascertain that students were sufficiently familiar with the topics studied, the edu-
cational context and learning activities on one side, and leave sufficient time to do a post 
measurement on the other side. The second measurement (time 2) took place in week 
seven, the very last week of classes before the exam week. Exactly the same survey on con-
trol appraisals and LREs regarding the subject of the course now generated a response of 
387 students (42.6%). All students included in this study provided informed consent for 
the data collected by means of online questionnaires. 



C H A P T E R  4  

74 

2.3. Measures and variables 

We measured learning-related emotions (LRE) through the four learning scales, Enjoyment, 
Anxiety, Boredom and Hopelessness, of the Achievement Emotions Questionnaire (AEQ) 
developed by Pekrun et al. (2011). The Enjoyment scale (10 items, e.g. “I enjoy accruing 
new knowledge”), Anxiety scale (11 items, e.g. “I get tense and nervous while studying”), 
Boredom scale (11 items, e.g. “The material bores me to death”) and Hopelessness scale (11 
items, e.g. “I feel hopeless when I think about studying”) were slightly re-phrased to match the 
specific situation of the course. For reasons of consistency in our research, all items were 
answered on a 7-point Likert scale (1 = ‘completely disagree’ and 7 = ‘completely agree’). 
 Control appraisals were measured with the perceived Academic Control Scale of Perry 
et al. (2001). The scale is composed of eight items, each answered on a 7-point scale (1 = 
‘strongly disagree’ and 7 = ‘strongly agree’), e.g. “I have a great deal of control over my aca-
demic performance in this course”. 

2.4. Statistical analyses 

Latent-change models allow for different model specifications, with different merits 
(Geiser, 2013). Latent change models have been estimated with the cross-lagged panel 
model structure (CLPM) or latent autoregressive model (LAM), as well as with equivalent 
parameterizations using latent difference variables. Such latent change (LC) parameteriza-
tions facilitate interpretations that focus on change over time, rather than emphasizing the 
stable characteristics within a context of variation over time (Geiser, 2013). Given our aim 
of investigating the relationships between changes in academic control and changes in LREs 
we will report on model estimates generated by the LC parameterization. This is the same 
approach as used by Buff (2014), who’s study we are building upon. 
 As a preliminary step in the analysis, response patterns in the time 2 measurement were 
analyzed. Next, beyond descriptive analyses, this study applies latent class analysis, per-
formed in Mplus (version 7), to discover different underlying student profiles in overall 
developments of academic control and the four LREs. 
 Following latent class analysis, structural equation modeling was applied to arrive at 
latent change structural models. As a preparatory step, items from the self-report instru-
ments were parceled. The technique of item parceling, where items from the same scale are 
aggregated into several parcels or mini-scales, has been adopted in empirical studies for 
several reasons. These reasons include: a) obtaining more continuous and normally distrib-
uted observed data; b) reducing the number of model parameters to achieve a more attrac-
tive variable to sample size ratio; and, c) estimating stable parameters (Coffman & Mac-
Callum, 2005; Hau & Marsh, 2004; Marsh, Hau, Balla, & Grayson, 1998). In our study, 
the size of the model and the length of all AEQ scales, relative to the sample size necessitate 
in itself the parceling step in the estimation of the latent-change model. In parceling items, 
we made use of the subscales composition of the AEQ scales (each scale is composed of four 
components: motivational, affective, physiological and cognitive, which are identified by a 
numerical symbol in the item name: 1 to 4). We tried to reflect the original scale in the 
sense that each parcel contained one item for each of the four sub-components: motiva-



E X T E N D I N G  T H E  C H A N G E - C H A N G E  M O D E L  O F  A E S  

75 

tional, affective, physiological and cognitive. We then used these sub-components to create 
three parcels per scale (first parcel containing the four items labeled ’1’, second parcel con-
taining the four items labeled ’2’, and third parcel containing items with labels ’3’ or ’4’). 
After this preparatory step, latent change models based on parcel scores were estimated with 
LISREL (version 8.8) using maximum likelihood (ML) estimation. To prevent capitaliza-
tion on chance, rather conservative model building rules were adopted: starting from par-
simonious models, p-values of 1% or less were required as a cutoff value for significance for 
the adoption of any structural path. We report the Chi-square and degrees of freedom 
values, the Comparative Fit Index (CFI), the Non-Normed Fit Index (NNFI, also known 
as TLI) and the Root Mean Square Error of Approximation (RMSEA) as indicators of 
goodness of fit. Hu and Bentler (1999) suggested for CFI/TLI values larger than .90 for a 
satisfactory fit and for RMSEA values should not exceed .08 and preferably be .06 or lower. 
 A separate preliminary step in estimating longitudinal structural equation models, is 
establishing measurement invariance (Geiser, 2013; Buff, 2014). 

3. RESULTS 

3.1. Descriptive statistics 

Students’ learning Enjoyment is about the neutral value of four and this average value will 
not change substantially between the two measurements: see Table 1 and Figure 1. The 
three negative LREs are below the neutral value of four, and Academic Control is at the 
positive side. All Cronbach alpha reliabilities are high and apparently do not suffer from the 
parceling step. Comparison of time 1 and time 2 measurements suggests that all LREs and 
Academic Control are stable constructs at the aggregate level: the single statistically signifi-
cant change (be it only at the 5%, not at the 1%, level) is in Boredom. We have to note 
that, as can be seen from Figure 1, this change represents only a very small effect size. 
 
Table 1. Means (M), standard deviations (SD), reliabilities and change values (Delta) of Academic Control and the 
four learning emotions 
 Week4  Week7   t-value p-value 

 Mean SD α  Mean SD α  Delta Delta Delta 

Academic Control 5.29 0.95 .83 5.26 0.97 .87 0.03 .711 .477 

Anxiety 3.74 1.26 .91 3.66 1.25 .91 0.07 1.620 .106 

Boredom 2.94 1.22 .93 3.04 1.29 .96 -0.10 -2.448 .015 

Helplessness 2.99 1.31 .95 2.99 1.30 .95 0.00 .000 1.000 

Enjoyment 4.17 1.03 .85 4.21 1.01 .89 -0.05 -1.282 .201 
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Figure 1. Time 1 and Time 2 measurements of Academic Control and the four learning emotions 

 

3.2. Latent class analysis 

However, underlying this overall aggregate stability, we can observe divergent developments 
within different groups of students, as becomes visible from a latent class analysis. Figure 2 
describes change profiles within three classes of students. We opted for the three-class solu-
tion, although model fit indices slightly improve beyond the three-class solution, since four 
(and higher order) class solutions come down to further decompositions of one single latent 
class (labeled as the Latent Class Negative) into several very small classes with extreme 
scores, and a large class with moderate scores. The three-class decomposition depicted in 
Figure 2 tells the story that stable aggregate scores are the sum of worsening scores for 131 
students (the Latent Class Negative), improving scores for 160 students (the Latent Class 
Positive), and relative constant scores for 96 students (the Latent Class Stable). In all three 
latent classes, the negative emotion Boredom is by far the most constant emotion (which is 
in contrast to this variable being the single one with a significant change at the aggregate 
level). Anxiety and Helplessness exhibit greatest variability amongst the three classes. 
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Figure 2. Latent Class Analysis 

 

3.3. Bivariate correlations 

Bivariate correlations are reported in Table 2, containing the levels of time 1 and time 2 
measurements, as well as the change construct: the ‘Delta’ variable. Printed in bold are the 
autocorrelations: correlations between time 1 and time 2 measurements of the same con-
structs and between time 1 and the change variable. The first set of autocorrelations is all 
high positive, and consistent in value: those for LREs range from .75 to .78. These autocor-
relations are always higher than any other correlation in the same row, consistent with the 
rather stable nature of the constructs. Correlations between time 1 measurements and the 
Delta constructs are all negative, suggesting a ‘correction’ or ‘regression to the mean’ effect: 
high pre-measurements are corrected downwards, low pre-measurements are corrected 
upwards. 
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3.4. Latent change models 

As a base model, we estimated the latent change model with configural and weak factorial 
invariance imposed. Model fit appeared to be adequate. Next, we freed the individual con-
straints induced by weak factorial invariance, but none of them proved to be significant at 
.01 level, neither was the �2 difference test testing for weak factorial invariance. Strong 
factorial invariance was however rejected; in this respect, no more than partial factorial 
invariance was established. As a last step, potential cross-over effects between LREs were 
investigated: does the change in any LRE depend on the time 1 measurement level of any 
other emotion, beyond the change in Academic Control and the level of the time 1 emo-
tion itself? None of these potential paths appeared to be significant at the .01 level, so our 
final structural equation model coincides with the base model (as depicted in Figure 3 using 
non-standardized betas, as to make clear what betas were normalized). Fit indices are χ2 = 
934.2 with df = 428, CFI = .99, NNFI = .99, RMSEA = .058. 
 

 

Figure 3. Path diagram 

 

4. DISCUSSION 

It is acknowledged that negative emotions are crucial factors for explaining students’ experi-
ences in the first year at university (Pekrun et al., 2011). From this point of view, it is im-
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portant to question how students unpleasant emotions emerge and change during this time. 
To date, little empirical evidence is available about negative academic emotions in relation 
to their antecedent factors ( Goetz, Cronjaeger et al., 2010; Pekrun et al., 2014). Using a 
repeated measures design, we have built upon the Control Value Theory of Achievement 
Emotions (CVTAE) to: 1) look at how learning-related emotions (LREs) emerged from 
control appraisals and, 2) investigate if changes in control appraisals were related to changes 
in both positive and negative LREs in a mathematics and statistics course. 

4.1. Hypothesis 1 

For the first hypothesis we expected the level of Academic Control at the first measurement 
(time 1) to be positively related to the level of the positive LRE of Enjoyment, and nega-
tively related to the levels of the negative LREs Boredom, Hopelessness, and Anxiety. Our 
analyses confirmed this. Next, we found that the levels of LREs as well as of Academic 
Control remained, on average, stable over the duration of the course. While homework 
emotions within the mathematics domain have already been compared for eight and elev-
enth graders (Goetz et al., 2012), only limited research has been conducted in the first year 
at university (Putwain et al., 2013; Tempelaar et al., 2012). Drawing a parallel with the 
Goetz et al. (2012) study, our work shows that in comparison to secondary education, first 
year students experience higher levels of enjoyment but also more anxiety and boredom 
while learning for mathematics and statistics. 

4.2. Hypothesis 2 

The second hypothesis stated that changes in Academic Control are positively related to 
changes in the positive LRE of Enjoyment, and negatively related to changes in the negative 
emotions. This was indeed confirmed. Next, in agreement to Buff’s (2014) study, we found 
relationships between levels and change constructs. The change in the positive emotion 
Enjoyment was related to the level of Enjoyment at time 1. At the same time, the changes 
in the negative LREs Boredom, Hopelessness, and Anxiety, were explained by the level of 
each of these constructs at time 1. Change in Academic Control was unrelated to the time 
1 measurement levels: the path from the time 1 level in Academic Control to the change in 
the same construct was statistically insignificant. Our outcome is, as expected, in line with 
the CVTAE and, confirms the theory in this respect. 

4.3. Limitation and further research 

Our study used an ecological design for first year university students to further test the 
assumption that changes in academic control go together with changes in negative LREs in 
a mathematics and statistics course. As strong features, the design included a relatively large 
sample and a repeated measurement. However, some critical notes should be outlined. 
 We measured LREs at time 1, midway through the course, and at time 2 three weeks 
after the first measurement and one week before the exam. Two potential limitations might 
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have appeared as a consequence of such a time line: first, we cannot be sure whether the 
period between the two measurements was too short to capture major changes in the devel-
opment of the constructs. Second, the time 2 measurement which occurred in week 7 
might have been too close to the exam week. Therefore, we cannot fully exclude that stu-
dents’ LREs might have been contaminated with anticipated emotions about the exam (test 
emotions). Although students need a minimum period to get an impression of the course, 
assessing their emotional experiences earlier in the course could have also proved to be 
useful. 
 Finally, concerning the relation between Academic Control and LREs, we found, be-
sides an overall stability in the mean levels, some notable individual differences. These 
differences can be observed in the three different clusters of students who display different 
pattern of increase, decrease and stability in LREs and Academic Control. This points out 
to a “third variable” type of effect which might be able to explain these individual differ-
ences. Future research might also consider the integration of more distal antecedents (such 
as personal characteristics students already hold when they enter university) to make visible 
such differences. 

4.4. Recommendations for educational practice 

As outlined before, there is an urgent need for educational interventions which accommo-
date students’ emotions in their own learning process as well as in pedagogy (Astleitner, 
2000). After all, handling students’ emotions is an essential yet, one of the most difficult 
challenges in an educational settings. We would like to refer to Taylor’s (1994) concept of 
emotionally sound instruction which “consists of instructional strategies to increase positive 
and decrease negative feelings during regular instructional settings” (Astleitner, 2000, p. 
173). In line with this philosophy, recommendations for improving educational practice are 
formulated and shared in this section. 
 One possibility to intervene on emotions in educational settings is through their ante-
cedents. In this regards, it is already theoretically assumed (Pekrun, 2006) and empirically 
confirmed (Pekrun et al., 2014) that achievement feedback can impact both directly and 
indirectly students’ achievement emotions. Next, it would be particularly important to 
identify which other type of feedback has an effect on emotions and for which type of stu-
dents (for example based on the exhibited change profiles) a certain feedback would be 
more efficient. 
 A less invasive manner to influence students’ emotions is working through their direct 
antecedents, the control appraisals. There is ample evidence on the power of feedback in 
achievement and the various levels at which the feedback can be formulated (Hattie & 
Timperley, 2007). For instance, in our course re-design interventions, we showed that 
students’ performance in various courses can be improved by providing both process- and 
task-related team feedback (Niculescu et al., 2012, 2014). In one of these experiments 
(Niculescu et al., 2014), conducted in a first year university mathematics and statistics 
course, we showed that if students were already experiencing intense negative emotions, 
these factors could confound the effect of tutor’ feedback on individual performance. 
Drawing from this knowledge, a future feedback strategy that may prove effective could be 
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also targeted at students’ sense of competence or mastery towards tasks that need to be 
performed outside the classroom. 

5. CONCLUSIONS 

Previous research has investigated the relationship between learning-related emotions 
(LREs) and their appraisal antecedents (Dettmers et al., 2011; Goetz et al., 2010; 2012; 
Trautwein et al., 2009; Tempelaar et al., 2012). These studies have established the crucial 
role of mean levels of positive and negative emotional experiences in learning processes. In 
this study, we build further on the work of Tempelaar et al. (2012) and follow Buff’s 
(2014) methodological approach to look at the relationships between changes in control 
appraisals and changes in LREs in a first year at university study. We expand on the im-
portant research of Buff (2014) to show the role of distinct positive and negative emotions 
while learning for mathematics and statistics. For this purpose, we first evaluated control 
appraisals as antecedents of LREs. Beyond that, we assessed the change-change assumption 
of the Control-Value Theory of Achievement Emotions (CVTAE), namely: if changes in 
the LRE levels were related to changes in their antecedents, the control appraisals. 
 The present study confirms first the distinctiveness of LREs in the CVTAE model. We 
were able to investigate if the changes in LRE’s depend, beyond changes in control apprais-
als, on the initial levels of the same LRE only, or if there any cross-over effects between the 
different LRE’s. In our empirical study, the existence of such cross-over effects was rejected: 
they change during course, but the change in each LRE depends only on the change in its 
antecedents and on its own initial level – but not on the level of other LREs. Indeed, as 
previously showed by Goetz et al. (2012), discrete emotions can be empirically distin-
guished in homework situations.  
 Second, we showed some notable individual differences in control appraisals and the 
four LREs. These differences can be observed in divergent longitudinal developments with-
in different groups of students who display different pattern of increase, decrease and stabil-
ity in LREs and Academic Control. This demonstrates the mechanism operating in the two 
opposite latent classes: a positive development in control appraisals pushes positive LREs 
upwards; whilst a negative development has the opposite impact. Thus, the second conclu-
sion points out that there is a lot of change occurring under the surface of aggregate stabil-
ity, on a more individual level in students’ academic control and the four LREs. 
 Overall, our results provide compelling evidence that emotions in learning-related 
situations can be changed through their direct antecedents, the control appraisals. As we 
provided more insight into these changes, we showed that one size does not fit all and not 
surprisingly not all students’ emotions change in the same way. Nevertheless, there are 
distinct patterns of – increase, decrease and stability in these emotional experiences and 
perceptions of control – which can be addressed separately. These findings should be re-
assuring for educators and instructional designers who wish to improve students’ achieve-
ment by focusing on these factors. 
  



E X T E N D I N G  T H E  C H A N G E - C H A N G E  M O D E L  O F  A E S  

83 

REFERENCES 

Astleitner, H. (2000). Designing emotionally sound instruction: The FEASP-approach. Instructional Science, 
28(3), 169–198. 

Buff, A. (2014). Enjoyment of learning and its personal antecedents: Testing the change–change assumption of 
the control-value theory of achievement emotions. Learning and Individual Differences, 31(0), 21–29. 
doi:10.1016/j.lindif.2013.12.007 

Coffman, D. L., & MacCallum, R. C. (2005). Using parcels to convert path analysis models into latent variable 
models. Multivariate Behavioral Research, 40, 235-259. 

Dettmers, S., Trautwein, U., Lüdtke, O., Goetz, T., Frenzel, A. C., & Pekrun, R. (2011). Students’ emotions 
during homework in mathematics: Testing a theoretical model of antecedents and achievement outcomes. 
Students’ Emotions and Academic Engagement, 36(1), 25–35. doi:10.1016/j.cedpsych.2010.10.001 

Dweck, C. S. (1999). Self-theories: Their role in motivation, personality, and development. Philadelphia: Psychology 
Press 

Elliot, A. J., & Pekrun, R. (2007). Emotion in the hierarchical model of approach-avoidance achievement motiva-
tion. In P. A. Schutz & R. Pekrun (Eds.), Emotion in education. (pp. 57–73). San Diego, CA US: Elsevier Ac-
ademic Press. 

Frenzel, A. C., Pekrun, R., & Goetz, T. (2007). Perceived Learning Environment and Students’ Emotional Expe-
riences: A Multilevel Analysis of Mathematics Classrooms. Learning and Instruction, 17(5), 478–493. 

Fredrickson, B. L. (2001). The role of positive emotions in positive psychology: The broaden-and-build theory of 
positive emotions. American Psychologist, 56, 218–226. 

Gal, I., & Ginsburg, L. (1994). The Role of Beliefs and Attitudes in Learning Statistics: Towards an Assessment 
Framework. Journal of Statistics Education, V2N2: Gal. (n.d.). Retrieved from http://www.amstat.org/ publi-
cations/jse/v2n2/gal.html 

Garfield, J., & Ben-Zvi, D. (2007). How Students Learn Statistics Revisited: A Current Review of Research on 
Teaching and Learning Statistics. International Statistical Review, 75(3), 372–396. doi:10.1111/j.1751-
5823.2007.00029.x 

Geiser, C. (2013). Data Analysis with Mplus. New York, NY: The Guilford Press.  
Goetz, T., Cronjaeger, H., Frenzel, A. C., Lüdtke, O., & Hall, N. C. (2010). Academic self-concept and emotion 

relations: Domain specificity and age effects. Contemporary Educational Psychology, 35(1), 44–58. 
doi:10.1016/j.cedpsych.2009.10.001 

Goetz, T., Frenzel, A. C., Stoeger, H., & Hall, N. C. (2010). Antecedents of everyday positive emotions: An 
experience sampling analysis. Motivation and Emotion, 34(1), 49–62. doi:10.1007/s11031-009-9152-2 

Goetz, T., Nett, U. E., Martiny, S. E., Hall, N. C., Pekrun, R., Dettmers, S., & Trautwein, U. (2012). Students’ 
emotions during homework: Structures, self-concept antecedents, and achievement outcomes. Noncognitive 
Skills in Education: Emerging Research and Applications in a Variety of International Contexts, 22(2), 225–234. 
doi:10.1016/j.lindif.2011.04.006 

Goetz, T., Pekrun, R., Hall, N., & Haag, L. (2006). Academic emotions from a social-cognitive perspective: 
Antecedents and domain specificity of students’ affect in the context of Latin instruction. British Journal of 
Educational Psychology, 76(2), 289–308. doi:10.1348/000709905X42860 

Hall, N. C., Perry, R. P., Ruthig, J. C., Hladkyj, S., & Chipperfield, J. G. (2006). Primary and Secondary Con-
trol in Achievement Settings: A Longitudinal Field Study of Academic Motivation, Emotions, and Perfor-
mance1. Journal of Applied Social Psychology, 36(6), 1430–1470. 

Hattie, J., & Timperley, H. (2007). The power of feedback. Review of Educational Research, 77(1), 81–112. 
Hau, K. T., & Marsh, H. W. (2004). The use of item parcels in structural equation modelling: Non-normal data 

and small sample sizes. British Journal of Mathematical Statistical Psychology, 57, 327-351.. Data Analysis 
with Mplus. New York, NY: The Guilford Press. 

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional 
criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal, 6(1), 1–55. 
doi:10.1080/10705519909540118 

Jöreskog, K.G., Sörbom, D. (1996). LISREL 8 User’s Reference Guide. Scientific Software International: Chicago. 
Leone, C., & Richards, H. (1989). Classwork and homework in early adolescence: The ecology of achievement. 

Journal of Youth and Adolescence, 18(6), 531–548. doi:10.1007/BF02139072 



C H A P T E R  4  

84 

Linnenbrink, E. A. (2006). Emotion Research in Education: Theoretical and Methodological Perspectives on the 
Integration of Affect, Motivation, and Cognition. Educational Psychology Review, 18(4), 307–314. 
doi:10.1007/s10648-006-9028-x 

Linnenbrink-Garcia, L., & Pekrun, R. (2011). Students’ emotions and academic engagement: Introduction to the 
special issue. Students’ Emotions and Academic Engagement, 36(1), 1–3. doi:10.1016/j.cedpsych. 2010.11.004 

Marsh, H. W., Hau, K. T., Balla, J. R., & Grayson, D. (1998). Is more ever too much? The number of indicators 
per factor in confirmatory factor analysis. Multivariate Behavioral Research, 33, 181–220. 

Muthén, L. K., & Muthén, B. O. (1998-2011). Mplus User’s Guide. Sixth Edition. Los Angeles, CA: Muthén & 
Muthén. 

Niculescu, A., Segers, de Regt, E., & Gijselaers, W. (2012), A Tutor Feedback Intervention in Problem-Based 
Learning and its Effects on Student Learning. Paper presented on the annual meeting of the American Educa-
tional Research Association, Vancouver, British Columbia, Canada, April 13 – April 17, 2012. 

Niculescu, A., Tempelaar, D., Dailey-Hebert, A., Segers, M.,& Gijselaers, W. (2014). How Structured Feedback 
Improves Student Performance and the Shadow Effect of Learning Emotion, International Conference of Mo-
tivation, Helsinki, Finland, June, 2014. 

Pekrun, R. (2000). A social-cognitive, control-value theory of achievement emotions. In J. Heckhausen (Ed.), 
Motivational psychology of human development: Developing motivation and motivating development. (pp. 143–
163). New York, NY US: Elsevier Science. 

Pekrun, R. (2006). The Control-Value Theory of Achievement Emotions: Assumptions, Corollaries, and Implica-
tions for Educational Research and Practice. Educational Psychology Review, 18(4), 315–341. 

Pekrun, R., Goetz, T., Frenzel, A. C., Barchfeld, P., & Perry, R. P. (2011). Measuring emotions in students’ 
learning and performance: The Achievement Emotions Questionnaire (AEQ). Contemporary Educational Psy-
chology, 36(1), 36–48. doi:10.1016/j.cedpsych.2010.10.002 

Pekrun, R., Goetz, T., Titz, W., & Perry, R. P. (2002). Academic emotions in students’ self-regulated learning and 
achievement: A program of qualitative and quantitative research. Educational Psychologist, 37(2), 91–106. 

Pekrun, R., Hall, N. C., Goetz, T., & Perry, R. P. (2014). Boredom and academic achievement: Testing a model 
of reciprocal causation. Journal of Educational Psychology, 106(3), 696–710. doi:10.1037/a0036006 

Pekrun, R., & Stephens, E. (2010). Achievement Emotions in Higher Education. In J. C. Smart (Ed.), Higher 
Education: Handbook of Theory and Research (Vol. 25, pp. 257–306). Springer Netherlands. Retrieved from 
http://dx.doi.org/10.1007/978-90-481-8598-6_7 

Perry, R. P., Hladkyj, S., Pekrun, R. H., Clifton, R. A., & Chipperfield, J. G. (2005). Perceived Academic Con-
trol and Failure in College students: A Three-Year Study of Scholastic Attainment. Research in Higher Educa-
tion, 46(5), 535–569. doi:10.1007/s11162-005-3364-4 

Perry, R. P., Hladkyj, S., Pekrun, R. H., & Pelletier, S. T. (2001). Academic control and action control in the 
achievement of college students: A longitudinal field study. Journal of Educational Psychology, 93(4), 776. 

Putwain, D., Sander, P., & Larkin, D. (2013). Academic self-efficacy in study-related skills and behaviours: 
Relations with learning-related emotions and academic success. British Journal of Educational Psychology, 
83(4), 633–650. doi:10.1111/j.2044-8279.2012.02084.x 

Schutz, P. A., & Lanehart, S. L. (2002). Introduction: Emotions in Education. Educational Psychologist, 37(2), 
67–68. doi:10.1207/S15326985EP3702_1 

Schutz, P. A., & Pekrun, R. (2007). Introduction to emotion in education. In P. A. Schutz & R. Pekrun (Eds.), 
Emotion in education. (pp. 3–10). San Diego, CA US: Elsevier Academic Press. 

Stupnisky, R. H., Perry, R. P., Hall, N. C., & Guay, F. (2012). Examining perceived control level and instability 
as predictors of first-year college students’ academic achievement. Contemporary Educational Psychology, 37(2), 
81–90. doi:10.1016/j.cedpsych.2012.01.001 

Taylor, B. (1995). Feeling, experiencing, and consciousing: diversity in the college classroom. 
Thresholds in Education, 22, 23–27. 
Tempelaar, D. T., Niculescu, A., Rienties, B., Gijselaers, W. H., & Giesbers, B. (2012). How achievement emo-

tions impact students’ decisions for online learning, and what precedes those emotions. The Internet and 
Higher Education, 15(3), 161–169. doi:10.1016/j.iheduc.2011.10.003 

Trautwein, U., Schnyder, I., Niggli, A., Neumann, M., & Lüdtke, O. (2009). Chameleon effects in homework 
research: The homework–achievement association depends on the measures used and the level of analysis 
chosen. Contemporary Educational Psychology, 34(1), 77–88. doi:10.1016/j.cedpsych.2008.09.001 

  



85 

CHAPTER 5  
 
Capturing the freshmen experience at 
university 
An empirical study on how achievement 
emotions shape engagement in the curriculum 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This chapter is submitted as: 
 
Niculescu, A., Tempelaar, D., Dailey-Hebert, A., Segers, M., & Gijselaers, W. (submitted). 
Capturing the freshmen experience at university: 
An empirical study on how achievement emotions shape engagement in the curriculum. 
Journal of College Student Development  



C H A P T E R  5  

86 

ABSTRACT 

Aiming to investigate how emotions emerge and further develop in the first year of univer-
sity, we sought to understand a classic problem – freshmen’s emotional engagement at 
university. For this purpose, we used an integrated framework linking two contemporary 
theories on emotions and motivation: Pekrun’ s (2006) Control Value Theory of Achieve-
ment Emotions (CVTAE) and Martin’s (2007) Motivation and Engagement Wheel 
framework. Using a longitudinal design employed in two course subjects and a relatively 
large sample (N = 908 freshmen), we first found that learning-related emotions (LREs) are 
indeed distinct concepts: emotions in one course predict the same emotions in another 
subject, and do not cross-over to other emotions. Based on the evidence provided in this 
study, we can confirm that LREs in the first year of university are indeed contextualized 
experiences, as opposed to the characteristics that learners possess upon entering the univer-
sity, which matter to a lesser degree. Second, we showed that emotional experiences during 
learning within a certain course subject are determined by beliefs about control within the 
same course. Such beliefs, in turn, can influence later experiences within another course 
and how these experiences may change over the first year at university. These findings, in 
relation to theory, implications for further research, and recommendations for educational 
practice, are considered and shared in this article. 
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1. INTRODUCTION 

Freshmen engagement has been an indicator of success for educational systems for decades 
(Pascarella & Terenzini, 1991, 2005). A great deal of empirical research has shown its con-
tribution to achievement outcomes and retention at university (Fredricks, Blumenfeld, & 
Paris, 2004; Klem & Connell, 2004; Martin, Papworth, Ginns, & Liem, 2014). Over time, 
engagement has been conceptualized differently, from adjustment or adaptation (Baker & 
Syrik, 1999; Tinto, 1987) to multifaceted views, including behavioral, cognitive and emo-
tional aspects of engagement (Fredricks, Blumenfeld, & Paris, 2004; Connell & Wellborn, 
1994). This wide range of indicators is needed to understand the totality of students’ expe-
riences in the context of first year at university. Such transition period brings several chal-
lenges for freshmen, among which an achievement setting that is different from high 
school, higher academic standards, increased competition, high expectations and perceived 
pressure to perform (Daniels et al., 2014; Perry, Hall, & Ruthig, 2005). Much has been 
written about the uncertainty and negative emotional experiences accompanying this com-
plex and difficult period (Hall et al., 2006); Linnenbrink-Garcia & Pekrun, 2011; Ruthig 
et al., 2007). As yet, few scholars have conducted a comprehensive analysis covering the 
entire first year at university period, to most effectively understand students’ engagement 
through emotional and affective variables (Beard et al., 2007; Perry et al., 2001; Putwain, 
Larkin, et al., 2013; Stupnisky et al., 2012). Using contemporary perspectives on motiva-
tion and emotions (Martin, 2007; Pekrun, 2006), the present study interprets the classic 
emotional adjustment (Tinto, 1987) problem to get more insight into freshmen’s experienc-
es at university. 
 The first year of university is recognized as a period of transition for most students 
(Baker & Syrik, 1999; Tinto, 1997), in which unpleasant emotions seem particularly in-
tense (Stupnisky et al., 2012). Emotions experienced in academic settings, known as 
achievement emotions, contribute to students’ motivation and can influence academic per-
formance within a course (Pekrun, 2006). Such emotions emerge from students’ beliefs 
about their capacity to influence academic outcomes and the value given to these outcomes, 
referred to respectively as appraisals of control and value (Pekrun et al., 2002). At the same 
time, students enter university holding a set of generic predispositions toward learning in 
general, such as adaptive and maladaptive cognitions and behaviors, which will also influ-
ence their emotional experiences within a course (Martin, 2007). Furthermore, in a longi-
tudinal context, reciprocal linkages can occur between these constructs (Pekrun, 2006) 
where appraisals, emotions and performance influence each other over time in a feedback 
loop beyond a course setting: the contribution of academic emotions in a certain course, for 
instance, can be observed later on in how students perform in another course. This is an 
important consideration for educational practice, as emotions are not only end states but 
also processes which can have long-lasting effects on students’ academic achievement 
(Goetz, Pekrun, Hall, & Haag, 2006; Pekrun, Hall, Goetz, & Perry, 2014). 
 With few exceptions (Beard, Clegg, & Smith, 2007; Perry, Hladkyj, Pekrun, & Pelle-
tier, 2001; Putwain, Larkin, & Sander, 2013; Stupnisky, Perry, Hall, & Guay, 2012), 
research in the first year of university has mainly focused on students’ emotional experienc-
es in introductory courses when entering study (Daniels et al., 2008; Ruthig et al., 2008; 
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Putwain, Larkin, et al., 2013; Tempelaar et al., 2012). This paucity of evidence left unex-
plored the emotional processes that can occur, when they enroll in other courses beyond 
introductory courses. Given the crucial role of emotions during this transition period, it 
appears relevant to develop further understanding on how students’ emotional experiences 
emerge and further change in time over the various courses students enroll in the first year 
of university. 
 We used a longitudinal design that includes two courses, covering the time span be-
tween the beginning until the end of the first year at university. We build further on our 
previous studies (Niculescu et al., 2015a, b) which investigated: 1) how achievement emo-
tions emerge from direct and distal antecedents in an introductory mathematics and statis-
tics course (Niculescu et al., 2015a) and 2) how appraisal of control, as an antecedent, 
predicts changes in achievement emotions at two points in time within such an introducto-
ry course (Niculescu et al., 2015b). Furthermore, we follow (Buff, 2014) methodological 
approach to look at the relationships between changes in control appraisals and changes in 
achievement emotions over two, first-year courses. To provide a more complete picture of 
the first year of university experience, we also included distal antecedents of achievement 
emotions (the prior characteristics students bring with them before they enter university) 
and their potential effects on these emotions and their changes. 

1.1. Theoretical framework 

A first iteration to explain students’ engagement through their emotional experience in the 
first year of university was Tinto’s (1987) work. Tinto (1987) argues that individuals enter 
institutions with a range of backgrounds, personal attributes, skills, previous education and 
experiences which can directly impact their adjustment, which can in turn, influence their 
persistence. For that purpose, he introduced the term of adjustment to college which was 
defined as a continuous interaction process between the student and the institution itself. 
More recently, self-regulated, motivational and emotional learning research has emphasized 
aspects of students’ psychological well-being, and the resulting impact on academic 
achievements (Pekrun, 2000; Richardson, 2011; Tempelaar et al., 2007). In particular, 
research on achievement emotions prompts a re-appraisal of the classical models to address 
the student experience and engagement within a specific course (Pekrun, Goetz, Titz, & 
Perry, 2002). Overall, in this perspective, the learning behavior is driven by personal factors 
which interact with determinants at the course level to ultimately affect students’ emotional 
experiences and achievement outcomes. 
 In the following section we will: 1) introduce the achievement emotions concept and 
describe the different types of settings in which achievement emotions are encountered 
within a course; 2) describe how achievement emotions emerge from their antecedents, and 
3) provide empirical evidence linking these antecedents and achievement emotions. The 
aim of this study and the research questions are stated at the conclusion of this section. 
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1.1.1. Achievement emotions 
Achievement emotions are defined as “emotions that are directly linked to achievement 
activities and outcomes” (Pekrun et al., 2011, p. 37). In the Control-Value Theory of 
Achievement Emotions (Pekrun, 2006b), emotional experiences have a situational context, 
meaning that they can be experienced in different academic situations within a course: 1) 
being in class, 2) taking tests and exams and, 3) studying outside of class (while learning or 
when preparing homework). Since in the first year of university students are expected to 
engage in more individual self-study beyond just attending lectures, the experience of 
achievement emotions in learning situations (such as when preparing the homework, for 
example) is particularly important. Indeed, according to the CVTAE, first year university 
students experience a variety of learning – related emotions, whether the emotions are 
positive or negative.  

1.1.2. Learning – related emotions and their antecedents 
According to the Control-Value Theory of Achievement Emotions (CVTAE; Pekrun, 
2006), discrete learning-related emotions (LREs) arise from the appraisal of achievement 
activities and outcomes. Emotions that result from such appraisals can indirectly influence 
achievement outcomes. There are two dimensions of appraisals: control and value. The 
appraisal of control refers to a student’s belief about whether he/she has control over learn-
ing activities/outcomes; the appraisal of value describes the subjective value attributed to 
these activities/outcomes. These appraisals are considered direct antecedents of LREs and 
are acquired at the course level (Pekrun, 2006). As a general rule, low and high levels of 
control appraisals influence emotions differently (Pekrun, 2000). For instance, low control 
leads to an increased level in negative emotions (e.g., learning anxiety) and a more elevated 
level of control favors a heightened experience of positive emotions (such as learning en-
joyment). In a longitudinal context, this postulate implies that increasing levels of control 
and value appraisals will raise the levels of positive emotions, (such as joy), and lower the 
levels of negative emotions, (like anxiety). Likewise, a decrease in the levels of the anteced-
ents has an opposite effect. In other words, this assumption – referred to as the change-
change parameterization of CVTAE (Buff, 2014) – has two practical implications: increas-
ing the levels of LREs’ antecedents is expected to raise the levels of positive emotions and 
decrease the levels of negative emotions. This assumption was empirically investigated and 
confirmed by Buff (2014) for the positive LRE of enjoyment. Indeed, Buff (2014) found 
that positive changes in perceived control and value lead to positive changes in enjoyment 
of learning in mathematics for sixth graders. The transition from high school to university 
would shape an excellent context to investigate changes in negative LREs, as a consequence 
of changes in direct antecedent variables (such as appraisals of control, for instance). Never-
theless, empirical evidence testing the change-change assumption in this period has been 
dated on only one occasion (Niculescu et al., 2015b) in an introductory course setting only. 
On a previous study (Niculescu et al., 2015b) we tested the assumption that antecedents of 
four LREs (the positive enjoyment and the three negative anxiety, boredom and hopeless-
ness) change over the duration of an introductory mathematics and statistics course. Our 
findings show that changes in academic control were positively related to changes in the 
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positive emotion enjoyment, and negatively related to changes in the three negative emo-
tions experienced in the introductory course. 
 There are also more general expectancies and predispositions towards learning at uni-
versity that students already hold when entering a course, which can be considered generic 
antecedents of LREs. Since appraisals of control and value are based on these generic 
tendencies, the latter can be considered distal antecedents of learning emotions. Students 
enter a new course holding background characteristics (intelligence, personality, high 
school GPA etc.) but also possessing a set of adaptive and impeding cognitions, and adap-
tive and impeding behaviors, towards learning in the new setting of university (Martin, 
2007). Therefore, we applied the ‘motivation and engagement wheel’ framework of Martin 
(2007, 2009) as a model for distal antecedents of learning-related emotions (LREs). The 
motivation and engagement wheel breaks down all motivation and engagement concepts 
into four categories: adaptive cognitions, adaptive behaviors, impeding cognitions, and 
maladaptive behaviors. These four categories each consist of two or three sub-dimensions. 
For adaptive cognitions, the dimensions consist of self-belief, valuing school, and learning 
focus. Furthermore, the adaptive behavioral dimensions include persistence, planning, and 
task management. Conversely, the impeding or deactivating antipodes of the cognitions 
(that obstruct learning rather than enhance it) include anxiety, failure avoidance and uncer-
tain control. The maladaptive behaviors are twofold: self-handicapping and disengagement. 
The concepts operating in this motivation and engagement wheel represent generic orienta-
tions that are relatively stable over contexts (Martin, 2009). For this reason, in Pekrun’s 
Theory, such generic orientations can be integrated as distal antecedents of both control 
and value appraisals and LREs. Although it may appear that some of the concepts (e.g. self-
belief/efficacy, persistency and control) from the “motivation and engagement wheel” are 
closely related to the appraisal of control in the CVTAE, it is important to ensure clarity 
between them: while the distal antecedents are more trait-type of constructs, the direct 
antecedent (appraisal of control) is a subject specific type of appraisal. Figure 1 summarizes 
the conceptual model used in our study. 
 To sum up, direct antecedents need sufficient exposure to the new course setting to 
emerge, while distal antecedents are already present when a student enters a course (Pekrun 
et al., 2002). The added value of integrating both direct and distal antecedents into one 
framework is to explain: 1) the emergence of distinct emotions through direct antecedents 
at the course level, and 2) through distal antecedents, the individual differences that arise in 
learning emotions when students enroll in a course. 
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Figure 1. Conceptual framework of the study 

 

1.1.4. Empirical evidence on the antecedents and LREs 
Empirical evidence shows that direct antecedents of LREs, such as the appraisal of control, 
longitudinally relates to emotions (Perry et al., 2001, 2005), as well as to subsequent aca-
demic achievement in the first year of university (Hall et al., 2006; Ruthig et al., 2008; 
Stupnisky et al., 2012). For instance, Perry et al. (2001) found that students who reported 
higher levels of perceived academic control also felt less bored (-.48) and less anxious (-.35) 
towards the course, and obtained higher final grades (.27). Similar relations are shown by 
Hall et al. (2006): correlations between primary control and several emotions (anger, regret, 
happiness and pride) are in the range of -.27 to .24; primary control relates positively to the 
final course grade (.21) as well as to cumulative GPA (.25). The implications of studying 
direct antecedents of LREs is relevant when explaining the development of emotions within 
a course and, indirectly for understanding their consequences on achievement. 
 With respect to the distal antecedents of LREs, the motivation and engagement con-
cepts play an important role in students’ cognitive appraisals, in their emotions during 
learning, and in achievement outcomes (Martin, 2011; Martin & Marsh, 2006). For in-
stance, student’s confidence to do well in university, their belief that learning will be useful 
and relevant, and their interest in learning new topics/developing new skills, all contribute 
to various academic outcomes (Martin, 2011). Furthermore, a study of Martin and Marsh 
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(2006) shows that self-efficacy, control, planning, low anxiety, and persistence predict 
enjoyment and class participation. 
 Finally, it is important to mention that change relations between control (and value) 
appraisals and LREs were explored on only two occasions: First, Buff’s (2014) contribution 
brings evidence for the CVTAE assumption that changes in perceived control and value 
relate positively to changes in learning enjoyment. This was done with a sample of sixth 
graders and for the single, positive LRE of enjoyment only. Second, in a previous study 
(Niculescu et al., 2015) we captured the same assumption in a mathematics and statistics 
domain for first year university students. In addition to Buff’s study, we showed that 
changes in control appraisals go together with changes in positive, as well as negative, LREs. 
In order to better understand how the levels of negative emotions can be decreased over the 
first year at university, additional efforts should especially emphasize on capturing this 
relationship: how the changes in negative LREs and their appraisal antecedents are related 
in different courses over the first year at university. 

1.2. Aim and research questions 

It was our aim to look at how LREs emerge in the first year at university and how they 
further develop over two different course subjects. We extend upon Buff’s (2014) approach 
by including negative, as well as positive multiple LREs to further test the assumption that 
negative LREs also change over time. This is in line with the CVTAE change-change hy-
pothesis in two ways: within a course and over two different course subjects in the first year 
at university. 
 We asked the following research questions: 

RQ1: How do LREs emerge from direct and distal antecedents in the two courses? 

RQ2: What predicts changes in LREs in the two courses? Are changes in control appraisals 
related to changes in LREs? 

2. METHOD 

2.1. Sample 

The participants were 908 first year students (19 years old on average, 62.8% male) en-
rolled in a Business and Economics bachelor degree program at a medium-size European 
University. Most students had a predominantly international background, a vast majority 
(74.6%) holding an international education diploma. 

2.2. Setting 

The setting for this study was comprised of two first year undergraduate courses. The first 
course was a compulsory introduction to Mathematics and Statistics, scheduled in the first 
period of the academic year. The course has a high attendance and is notoriously known 
among new students for two main reasons: 1) the course materials are often regarded as 
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being difficult and unattractive for most students, 2) failing this course implies encounter-
ing issues of delay or even exclusion from study. 
 A course in Finance was the second domain of investigation, scheduled in the last 
course period of the academic year. This course is scheduled nine months after the begin-
ning of the first course. Finance is again a high-attendance course which poses problems 
concerning its passing rate. Both courses have a duration of eight weeks (out of which, 
seven weeks are scheduled for education and the last week is reserved for exams). 

2.3. Design and Procedure 

We used a longitudinal design with five assessment points. We first collected data in the 
Mathematics and Statistics course on three occasions: in week two, students completed a 
questionnaire concerning their adaptive and maladaptive cognitions and behaviors towards 
learning at university in general. In week four, the students completed another question-
naire, this time about their appraisals of control and value and learning-related emotions 
(LREs) in this course. 793 students (87.3%) responded to this survey which was adminis-
tered online (students were required to do a statistical project based on self-reports, for 
which they could use these survey data). The timing of the second survey, exactly halfway 
the course, was chosen to ascertain that students were sufficiently familiar with the topics 
studied, the educational context and learning activities on one side, and leave sufficient time 
to do a post measurement on the other side. Exactly the same survey on control and value 
appraisals and LREs was repeated in week seven of the course, the very last week of classes 
before the exam. This third measurement now generated a response of 387 students (42.6%). 
 In the Finance course, we collected data on two occasions: in week two, students com-
pleted a pen and paper questionnaire concerning their appraisal of control and LREs to-
wards the Finance course. 313 students (30 %) responded to this survey. We repeated the 
same survey on control appraisals and LREs in week six, two weeks before the exam. This 
generated a response of 190 students (20 %). All students included in this study provided 
informed consent for the data collected by means of questionnaires. 

2.4. Measures and variables 

We measured learning-related emotions through the four learning scales, Enjoyment, Anxie-
ty, Boredom and Hopelessness, of the Achievement Emotions Questionnaire (AEQ) devel-
oped by Pekrun et al. (2011). The Enjoyment scale (10 items, e.g. “I enjoy accruing new 
knowledge”), Anxiety scale (11 items, e.g. “I get tense and nervous while studying”), Boredom 
scale (11 items, e.g. “The material bores me to death”) and Hopelessness scale (11 items, e.g 
“I feel hopeless when I think about studying”) were slightly re-phrased to match the specific 
situation of each course. For reasons of consistency in our research, items were answered on 
a 7-point Likert scale (1 = ‘completely disagree’ and 7 = ‘completely agree’) in the Mathe-
matics and Statistics course, while in Finance we used the original 5-point Likert scale. 
 Control appraisals were measured with the perceived Academic Control Scale (ACS) of 
Perry et al. (2001). The scale is composed of eight items, e.g. “I have a great deal of control 
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over my academic performance in this course”. Same reasons apply here when answering items 
in the Mathematics and Statistics course on a 7-point Likert scale (1 = ‘completely disagree’ 
and 7 = ‘completely agree’), while in Finance on a 5-point Likert scale. 
 Value appraisals were taken from the Survey of Attitudes towards Statistics (SATS) 
instrument developed by Schau et al. (1995). Based on the Eccles’ Expectancy-Value Theo-
ry (Eccles, 2005), the instrument distinguishes two subjective task-value constructs that 
encompass students’ attitudes towards the value of the subject: the extrinsic oriented Value, 
and the intrinsic oriented Interest. 
 Adaptive and maladaptive cognitions and behaviors were measured with the Motivation 
and Engagement Scale (MES; Martin 2007). The MES consists of four scales and eleven 
subscales subsumed under the four scales. The Adaptive Cognition scale is composed of 
three sub-scales: Self-Belief (e.g. “If I try hard, I believe I can do my university work well”), 
Valuing School (e.g. “Learning at university is important for me”) and Learning Focus (e.g. 
“I feel very pleased with myself when I really understand what I’m taught at the university”). 
The second scale, Adaptive Behavior contains the following subscales: Persistence (e.g. “If I 
can’t understand my university work at first, I keep going over until I do”), Planning (e.g. “If I 
start an assignment I plan out how I am going to do it”) and Study Management (e.g. “When 
I study, I usually study in places where I can concentrate”). The third sub-scale, Maladaptive 
(Impeding) Cognition includes the Anxiety (e.g. “When exams and assignments are coming 
up, I worry a lot”), Failure Avoidance (e.g. “Often the main reason I work at university is 
because I don’t want to disappoint others”) and Uncertain Control (e.g. “I am often unsure 
how I can avoid doing poorly at university”) sub-scales. Finally, Maladaptive Behavior in-
cludes the Self-Handicapping (e.g. “Sometimes I don’t study very hard before exams so I have 
an excuse if I don’t do as well as I hoped”) and Disengagement (e.g. “I often feel like giving up 
at university”) sub-scales. 
 Academic Achievement in the Mathematics and Statistics course was measured through 
Performance QM. This consisted of three separate parts which were summed up: MathPer-
formance, StatsPerformance and BonusPerformance. MathPerformance and StatsPerfor-
mance were assessed in a final written exam which covered a mathematics component and a 
statistics component, graded separately. BonusPerformance represented the sum of bonus 
scored in quizzes and homework. Quizzes, although optional, were available for both math-
ematics and statistics in an online format. Some further bonus could be achieved by doing 
weekly homework, containing assignments for both mathematics and statistics. 
 Academic Achievement in Finance was measured through a constructed outcome varia-
ble Performance Finance, defined as the block test. The block test was mandatory and con-
sisted of a Knowledge Test, which was a closed book exam. 

2.4. Statistical analyses 

Beyond descriptive analyses, this study uses structural equation modeling to arrive at latent-
change models. Latent-change models allow for different model specifications, with differ-
ent merits (Geiser, 2013). Latent change models have been estimated with the cross-lagged 
panel model structure (CLPM) or latent autoregressive model (LAM), as well as with 
equivalent parameterizations using latent difference variables. Such latent change (LC) 
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parameterizations facilitate interpretations that focus on change over time, rather than 
emphasizing the stable characteristics within a context of variation over time (Geiser, 
2013). Given our aim of investigating the relationships between changes in academic con-
trol and changes in LREs over two courses, we will report on model estimates generated by 
the LC parameterization. 
 A separate preliminary step in estimating longitudinal structural equation models is 
establishing measurement invariance (Geiser, 2013; Buff, 2014). As measurement model 
for the motivation and engagement constructs, a second order confirmatory factor model 
was postulated distinguishing the four second order factors Adaptive Cognitions, Adaptive 
Behaviors, Impeding Cognitions, and Maladaptive Behaviors, based on the corresponding 
eleven first order factors described earlier (see Martin, 2007). Since we identified both 
second order and first order latent factors for motivation and engagement variables, we 
based the relationships with LRE’s and appraisals on the second order factors. Based on our 
conceptual model (depicted in Fig. 1), we allowed paths originating from first order factors 
only if they would add in predictive power to the already included second order factors. 
 As a next preparatory step, items from the LRE self-report instruments were parceled. 
The technique of item parceling, where items from the same scale are aggregated into sever-
al parcels or mini-scales, has been adopted in empirical studies for several reasons. These 
reasons include: a) obtaining more continuous and normally distributed observed data; b) 
reducing the number of model parameters to achieve a more attractive variable to sample 
size ratio; and, c) estimating stable parameters (Coffman & MacCallum, 2005; Hau & 
Marsh, 2004; Marsh, Hau, Balla, & Grayson, 1998). In our study, the size of the model 
and the length of all scales, relative to the sample size necessitate in itself the parceling step 
in the estimation of the latent-change model. In parceling items, we made use of the sub-
scales composition of the AEQ scales (each scale is composed of four components: motiva-
tional, affective, physiological and cognitive, which are identified by a numerical symbol in 
the item name: 1 to 4). We tried to reflect the original scale in the sense that each parcel 
contained one item for each of the four sub-components: motivational, affective, physiolog-
ical and cognitive. We then used these sub-components to create three parcels per scale 
(first parcel containing the four items labeled ’1’, second parcel containing the four items 
labeled ’2’, and third parcel containing items with labels ’3’ or ’4’). 
 After these preparatory steps, structural equation modeling was applied to arrive at 
latent change structural models. Latent change models based on parcel scores were estimat-
ed with LISREL (version 8.8) using maximum likelihood (ML) estimation. To prevent 
capitalization on chance, rather conservative model building rules were adopted: starting 
from parsimonious models, p-values of 1% or less were required as a cutoff value for signif-
icance for the adoption of any new structural path. We report the Chi-square and degrees 
of freedom values, the Comparative Fit Index (CFI), the Non-Normed Fit Index (NNFI, 
also known as TLI) and the Root Mean Square Error of Approximation (RMSEA) as indi-
cators of goodness of fit. Hu and Bentler (1999) suggested for CFI/TLI values larger than 
.90 for a satisfactory fit and for RMSEA values should not exceed .08 and preferably be .06 
or lower. 
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3. RESULTS 

3.1. Descriptive statistics 

In the first Mathematics and Statistics (QM) course, students’ Academic Control and learn-
ing Enjoyment are above the neutral value of four. On the other side, the three negative 
LREs are below the neutral value of four showing that students enrolled in the first course 
experience on average only low negative learning-related emotions (LREs). These values 
will not change substantially between the two measurements within this course: see Table 
1. In the Finance (F) course we observe similar patterns: students experience Academic 
Control and learning Enjoyment on the positive side (above the neutral value of three), 
while the three negative LREs are below the neutral value of three. None of these values 
changes substantially between the two measurements in Finance. All Cronbach alpha relia-
bilities are high and apparently do not suffer from the parceling step. 
 
Table 1. Descriptive statistics and reliabilities for academic control and the four learning emotions 
Variable M SD Possible range Observed range α 

Original scale 

Academic control      

QM Time 1 5.28 .86 1-7 2.38-7.00  .827 

QM Time 2 5.38 .90 1-7 2.75-7.00 .866 

F Time 1 4.16 .51 1-5 2.63-5.00 .753 

F Time 2 4.00 .51 1-5 2.88-5.00 .792 

Anxiety       

QM Time 1 3.88 1.19 1-7 1.00-6.45 .925 

QM Time 2 3.70 1.23 1-7 1.00-6.27 .934 

F Time 1 2.06 .65 1-5 1.00-3.82 .896 

F Time 2 2.36 .77 1-5 1.00-4.27 .914 

Boredom      

QM Time 1 2.90 1.16 1-7 1.00-6.45 .938 

QM Time 2 2.97 1.22 1-7 1.00-6.64 .958 

F Time 1 1.95 .71 1-5 1.00-4.64 .938 

F Time 2 2.15 .83 1-5 1.00-4.45 .952 

Hopelessness      

QM Time 1 2.99 1.27 1-7 1.00-6.64 .951 

QM Time 2 2.95 1.26 1-7 1.00-6.36 .961 

F Time 1 1.63 .60 1-5 1.00-3.91 .939 

F Time 2 1.93 .72 1-5 1.00-4.36 .944 

Enjoyment      

QM Time 1 4.13 .93 1-7 1.00-6.50 .865 

QM Time 2 4.24 1.02 1-7 1.40-6.70 .887 

F Time 1 3.23 .63 1-5 1.30-5.00 .862 

F Time 2 3.06 .66 1-5 1.30-5.00 .867 
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3.2. Bivariate correlations 

Bivariate correlations are depicted in Table 2. For this purpose we only report an average 
value of pre- and post-measurements for each course. Printed in bold are the auto-
correlations: correlations between the Mathematics and Statistics (QM) and the Finance 
(F) measurements for the same constructs. The first set of autocorrelations, between Aca-
demic Control in QM and Finance, is positive and small to medium in size (.30). Those 
for LREs range from .36 to .41. We notice that Performance in Finance is stronger related 
to LREs experienced in the QM course (the strongest correlation, .20, is observed with 
Hopelessness) then the LREs in Finance itself. The two performance measures, for QM 
and Finance, are positive and to a medium to high degree correlated (.59). This is the high-
est correlation depicted for Performance in Finance, meaning that, above all other factors, 
its strongest predictor is how students perform first in the Mathematics and Statistics (QM) 
course. 
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3.3. Latent change models 

We started from a base model that was restricted to paths from Academic Control in the 
first course (QM) to all LREs in the same course. Next, we freed paths from the level varia-
bles in the first course (QM) to the corresponding latent change variables in the second 
course (F). We therefore followed a model enlargement procedure to derive the final mod-
el. We used a conservative significance level of .01 to protect against capitalization on 
chance. The final model is depicted in Figure 2. To maintain readability in this figure, the 
non-significant second order motivation and engagement variables (on the left side) are not 
included in the path diagram. The fit of the final model is adequate: χ2/df = 1.55, CFI = 
0.97, NNFI = 0.96, RMSEA = 0.037. 
 

 

Figure 2. Path diagram of the structural model with standardized estimates * 
* For reasons of readability only significant first order MES factors – as antecedents of LREs are depicted in the 
diagram 

 
Control appraisals act as predictors of all LREs in the Mathematics and Statistics course, in 
accordance with the Control Value Theory of Achievement Emotions (CVTAE). Of the 
two value appraisals, only Interest, the intrinsic component, passes the strong significance 
threshold. Interest predicts both Enjoyment and Boredom. The remaining two negative 
LREs, Hopelessness and Anxiety, find additional predictors in the maladaptive cognitions 
Failure Avoidance and Anxiety. A remarkable path is that from the adaptive cognition 
Valuing School to the negative LRE, Anxiety. This path has a positive coefficient, indicat-
ing that high levels of Valuing School, next to potential positive effects, may induce raised 
levels of learning Anxiety. 
 Latent change in each of the four LREs experienced in Finance is predicted by the level 
of the same corresponding LRE in the first QM course, showing no cross-over effects. 
These relations are of “regression to the mean” type: students who experience extreme LRE 
values in the first course show a correction in the second course. Next, both change in 
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control appraisal, as well as the level of control appraisal in Finance impact changes in 
LREs over the two courses. 

4. DISCUSSION 

Emotions are crucial factors for explaining students’ experiences in the first year at universi-
ty (Pekrun et al., 2011), a period of transition and adjustment for most students. We 
sought to understand a classic problem using a contemporary theory on emotions 
(CVTAE): how students engage emotionally in the first year of university and what makes 
this experience specific to various course subjects in which students enroll. Therefore, our 
aim was to investigate how emotions emerge and further develop in the first year of univer-
sity. For this purpose, we used an integrated framework linking Pekrun’ s (2006) Control 
Value Theory of Achievement Emotions (CVTAE) and Martin’s (2007) Motivation and 
Engagement Wheel framework. Using a longitudinal design, we followed how emotions in 
learning-related situations change in the first year of university over two course subjects to: 
1) look at how learning-related emotions (LREs) emerged from control appraisals, as direct 
antecedents, and, adaptive and maladaptive cognitions and behaviors, as distal antecedents; 
and 2) investigate if changes in control appraisals were related to changes in both positive 
and negative LREs over the two courses. 
 We first found that LREs are indeed distinct concepts: emotions in one course predict 
the same emotions in another subject, and do not cross-over to other emotions. Further-
more, there is a lot of continuity in the emotional experiences in learning situations over 
time, which is stronger than the influence of the other factors. Based on the evidence pro-
vided in this study, we can confirm that LREs in the first year of university are indeed 
contextualized experiences, where prior characteristics that students possess when they enter 
university are important to a lesser degree. 
 Second, we showed that emotional experiences during learning within a certain course 
subject are determined by beliefs about control within the same course, which in turn in-
fluence: 1) later experiences within another course and, 2) how these experiences may 
change over the first year at university. This finding is in accordance with the CVTAE that 
indeed achievement emotions influence each other over time, in a feedback loop beyond 
one course setting. 

4.1. Limitation and further research 

Our study used an ecological design for freshmen at university to test how learning-related 
emotions (LREs) emerge and further change in the first year at university. As strong fea-
tures, we used a longitudinal design in a relatively large-scale sample. However, one limita-
tion should be considered. 
 In this study we tried to get insight into students’ emotional experiences in the first 
year of university while looking at the change in control appraisals and learning-related 
emotions over two courses covering the beginning and the end of the academic year. In 
order to understand more of freshmen experiences in this context, future research might 
also incorporate a third assessment – half-way the year – which could prove useful in cap-
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turing the change in emotions and appraisals in between the beginning and the end of the 
first year at university. 

4.2. Recommendations for educational practice 

An important consideration for educational practice is that appraisals and emotions are not 
only end states but also processes which can have long-lasting effects on students’ academic 
achievement (Goetz, Pekrun, Hall, & Haag, 2006; Pekrun, Cusack, Murayama, Elliot, & 
Thomas, 2014; Pekrun, Hall, et al., 2014). In this context, we would like to refer to Tay-
lor’s (1994) “emotionally sound instruction”, which consists of “instructional strategies to 
increase positive and decrease negative feeling during regular instruction” (Astleitner, 2000, 
p. 173). This type of philosophy could accommodate students’ uncertainty and lack of 
confidence in the first year of study, a very complex period at university. Furthermore, such 
approach goes beyond improving only students’ knowledge and performance to include 
more of the totality of their experience. For this purpose, we refer to a previous intervention 
we run in an Economics course, in which we showed that the frequency of providing feed-
back together with the amount of attendance in the course could improve exam perfor-
mance (Niculescu et al., 2012). This type of intervention shows that with minimum but 
persistent effort, observable gains can be attained in how students perform as well as how 
much they get involved in the course. 
 Another possibility to intervene on emotions in educational settings in a non-invasive 
manner is through their antecedents. There is ample evidence on the power of feedback in 
achievement and the various levels at which the feedback can be formulated (Hattie & 
Timperley, 2007). However, the efficiency of feedback is known to depend on certain 
conditions. Such conditions could be very well described in terms of how students feel and 
appraise the situations in which they learn at university. For instance, in our course re-
design interventions, we showed that students’ performance in various courses can be im-
proved by providing both process- and task-related team-feedback (Niculescu et al., 2012, 
2014). In one of these experiments (Niculescu et al., 2014), which targeted the course 
discussed in this study but conducted in the next academic year, we showed that if students 
were already experiencing intense negative emotions, these factors could confound the 
effect of tutor’ feedback on individual performance. We would like to suggest that these 
types of educational interventions could point to a more useful question: to go beyond how 
we can improve student achievement to how we can engage more the student in its own 
learning process. 

4.3. Conclusions 

Previous research has investigated the relationship between learning-related emotions 
(LREs) and their appraisal antecedents (Dettmers et al., 2011; Goetz et al., 2008; Goetz, 
Cronjaeger, et al., 2010; Goetz et al., 2012; Trautwein et al., 2009; Tempelaar et al., 
2012). In this empirical examination, we build further on our previous studies (Niculescu 
et al., 2015a, b) to create the longitudinal aspect of changes in LREs over different course 
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subjects in the first year of university. We therefore incorporate but also go beyond the 
changes encountered over the duration of only one course. For this purpose, we follow 
Buff’s (2014) methodological approach to look at the relationships between changes in 
control appraisals and changes in LREs in a first year of university study. We first evaluated 
control appraisals as antecedents of LREs. Beyond that, we assessed the change-change 
assumption of the Control-Value Theory of Achievement Emotions (CVTAE), namely: if 
changes in the LRE levels were related to changes in their antecedents, the control apprais-
als. To provide a more complete picture of the first year of university experience, we also 
included distal antecedents of LRE (the prior characteristics students bring in before they 
enter university) as well as their potential effects on LREs and their changes. 
 The present study confirms first the distinctiveness of LREs in the CVTAE model. In 
our context of analyzing multiple LRE’s, we were able to investigate if the changes in LRE’s 
depend, beyond changes in control appraisals, on the initial levels of the same LRE only, or 
if any cross-over effect between the different LRE’s would show up. In our empirical study, 
the existence of such cross-over effects was rejected: LRE’s change over courses, but the 
change in each LRE depends only on the change in its antecedents and on its own initial 
level – but not on the level of other LREs. This is a strong finding given our longitudinal 
design of following students’ LREs over a period of about nine months; this covers the 
period from the beginning of the academic year until the last course students enroll in. 
Indeed, as previously showed by Goetz et al. (2012), discrete emotions can be empirically 
distinguished in homework situations, and this finding holds for two different course sub-
jects in the first year at university. 
 Second, in agreement with Buff’s (2014) study, we found relationships between levels 
and change constructs. More precisely, a combination of both level of Academic Control in 
the first course and change in Academic Control in the second course, together with the 
initial level of the LRE in the first course, are able to predict changes in LREs in the second 
course. In a previous study (authors deleted #2), in which we investigated the changes in 
LRE’s within one course over a period of four weeks, we showed that two predictors were 
in play: changes in Academic Control over four weeks, and the initial level of the LRE, 
predicted changes in LREs over this period. The present study extends our previous one in 
two important aspects: 1) the time horizon, moving from changes within one eight-weeks 
course to changes over a full academic year, and 2) the subject horizon, demonstrating that 
identical LREs in different course subjects have a lot in common, in contrast to different 
LREs related to different course subjects. 
 Overall, our study shows that contemporary theories of emotions provide a more de-
tailed picture of freshmen’s emotional experiences at university, covering the entire first 
year of study. Such theories confirm classical approaches on emotional engagement - such 
as Tinto’s (1987) perspective - in which students’ experiences are an interaction between 
their personal characteristics and the effect of the learning environment. In a sense, this 
study adds to a large body of empirical research showing that Tinto was right and students 
do indeed build up a very strong connection to the educational institution. Through the 
continuity of their emotional experiences, students translate the emotional engagement 
they develop towards the learning environment. In other words, we can use these contem-
porary theories to interpret Tinto’s work using an affective and emotional perspective. 
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Ultimately, all these theoretical approaches can be useful in explaining and, through their 
empirical findings, suggest how achievement outcomes can be improved. We can conclude 
that the freshmen experience at university is a process of ongoing adaptation to which the 
higher-education institutions should pay attention throughout the entire academic year and 
not just the introductory period. 
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A NEW PERSPECTIVE ON HIGHER EDUCATION 

Today’s higher education faces challenges that are without precedent. One of these chal-
lenges is how to make education itself successful. As early as 1997, the United Kingdom De-
partment of Education was describing education in its White Paper, “Excellence in 
Schools”, as a “vital investment in human capital for the twenty-first century” and was 
arguing that “one of the problems in education is the low expectations of young people’s 
abilities and that it is essential to raise morals, motivation and self-esteem in schools” (as 
cited in The National Advisory Committee on Creative and Cultural Education, 1998, p. 
5). Beyond common sense issues of literacy and numeracy, the White Paper also acknowl-
edged that in order to meet the challenges that face education it is essential to change its 
current perspectives: 

“ If we are to prepare successfully for the twenty-first century we will have to do more than 
just improve literacy and numeracy skills. We need a broad, flexible and motivating educa-
tion that recognises the different talents of all children and delivers excellence for everyone. “ 
(as cited in The National Advisory Committee on Creative and Cultural Education, 1998, 
para. 1) 

This statement equally holds true for higher education today and meeting these challenges 
calls for new perspectives. They include changing old paradigms about how do understand 
the role of the student, the responsibility of the educational environment and how do we 
design curricula and hand over teaching that accommodate the current needs of the student 
and the requirements of today’s job market. We have argued in the introduction of this 
thesis that the old paradigms are still in place and govern the way higher education institu-
tions function: the students are placed less and less at the core of the educational systems 
while, at the same time, they are made solely responsible for their own learning (Barab & 
Plucker, 2002; Boud, 2006). Based on traditional views on learning, ability and intelligence 
– which consider that these characteristics are placed “in the head of the learner” (Barab & 
Plucker, 2002, p.166), we gave reasons to believe that these paradigms are: 1) outdated 
and, 2) isolated from the educational context in which the learning takes place. In other 
words, learning and implicitly, the well-acclaimed academic success, seem to be traditional-
ly seen as a collection of single-moment personal experiences, instead of a process which 
occurs while interacting with the educational environment. In the introduction of this 
thesis, we highlighted on the former lines, that success is a function of the individual placed 
in a certain achievement context that is favourable for learning and engagement. We argued 
then that in order to understand success, it is necessary to examine the interaction between 
the learner and the environment. 
 One of the first ground-breaking works which acknowledged the interaction between 
the student and the educational environment was Tinto’s (1987) Theory of Institutional 
Departure. Tinto (1987) described student integration and engagement as a continuous 
process of adaption, also called adjustment, to the institution. In his view, academic, social 
and personal-emotional adjustment – in contrast to academic departure or dropout, were a 
degree to which the student fitted the educational environment. An important note is that 
Tinto’s work was inspired from Durkheim’s (1897) sociological study of suicide, who was 
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the first to argue that the causes of suicide were to be found in social factors and not indi-
vidual personalities. Tinto draw a parallel between dropout and suicide, in a similar way 
that Durkheim looked at the degree to which individuals feel integrated into the structure 
of society and their social surroundings as factors inducing suicide, to argue that suicide is 
affected by the social context in which it emerges. Although the term “suicide” might 
sound too extreme for an academic discourse, the parallel is actually fitting: In Tinto’s view, 
academic departure was a form of “social suicide”, in which the individual gave up the 
institution because he could not adjust to, and was not supported by the educational envi-
ronment. 
 Maybe one of the most salient forms of withdrawal in today’s higher education institu-
tions is emotional. It is a long time before the seat is actually left empty, that the student 
has already disengaged emotionally. This is even more alarming, as most students actually 
have the intellectual abilities to perform academically. But to succeed academically and 
further in life, being smart is not enough. Above being able to digest abstract knowledge, it 
requires persistence, discipline (Duckworth & Seligman, 2005), maintaining motivation 
and an overall positive mood over long periods of time (Stipek, 2011) in which gratifica-
tion is often delayed. Going beyond what makes students successful, the question we tried to 
answer in the present thesis was how could we meaningfully engage the students in their learn-
ing process? 

MAIN FINDINGS 

Using contemporary perspectives on motivation and emotions (Martin, 2007; Pekrun, 
2006), the present work interprets the classic emotional adjustment (Tinto, 1987) problem 
to get more insight into freshmen’s experiences at university. Overall, we tried to show how 
the individual experiences the new pedagogical environment through the interaction with 
the characteristics a person brings in a new setting of first year at university. Understanding 
this interaction allows the possibility to formulate practical strategies for intervening on 
students’ characteristics which are changeable such as the way the educational environment 
is appraised and reacted emotionally upon.. 
 We used Pekrun’s (2006) framework as the leading approach and built further on the 
work of Tempelaar et al. (2012) which acknowledges the importance of achievement moti-
vation and emotion on learning when students enter university. Furthermore, we followed 
(Buff, 2014) methodological approach to look at the relationships between changes in 
control appraisals and changes in achievement emotions over the first-year at university. To 
provide a more complete picture of the first year of university experience, we also included 
distal antecedents of achievement emotions (the prior characteristics students bring with 
them before they enter university) from Martin’s (2007, 2009) framework and their poten-
tial effects on these emotions and their changes. We looked in particular at achievement 
emotions experienced in learning-related situations within a course, a setting particularly 
relevant for this difficult period of transition. Finally, our work linked the learning-related 
emotions (LREs) with achievement outcomes at the course level. 
 Over four different studies described in Chapters 2 - 5 of this thesis, we asked the main 
research question: How do achievement learning-related emotions and their direct and 
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distal antecedents explain students’ achievement in the first year at university? For this 
purpose we used a large sample (N = 3451), employed in a longitudinal design that includ-
ed two courses, covering the time span between the beginning until the end of the first year 
at university. More specifically, the first three chapters looked at freshmen’s emotional 
experiences in learning situations within an introductory mathematics and statistics course, 
a subject notoriously known as abstract and difficult for most students. In Chapter 2 we 
tried to show that achievement emotions – when compared with other classic measures of 
emotional engagement (such as Tinto’s adjustment, for example) are better able to predict 
learning outcomes at the course level. To validate our findings, this study used three co-
horts of students (N = 2337) measured in different academic years within the same course. 
Chapter 3 went further to explain how LREs emerge from direct and distal antecedents and 
how all these factors together are able to explain achievement outcomes within the same 
course. For this study we used an integrated theoretical framework linking control apprais-
als as direct antecedents (from Pekrun’s framework) with prior characteristics students 
bring in before entering university as distal antecedents (from Martin’s framework). Chap-
ter 4 brought in the time dimension of how appraisals and emotional experiences change 
within the course. This study looked beyond the average changes in our sample, regarding 
the control appraisals and LREs; it looked for individual differences which could be ob-
served in divergent longitudinal developments within different groups of students. Finally, 
Chapter 5 sought to show how LREs emerge and further develop in the first year of univer-
sity. This last study extended the previous ones in two important aspects: 1) the time hori-
zon, moving from changes within one course to changes over a full academic year, and 2) 
the subject horizon, to include two course subjects. The results of each chapter are outlined 
below. 
 Chapter 2 first looked at the role of LREs in predicting achievement outcomes in the 
first year of university. Most notably, we found that learning hopelessness, together with a 
previous mathematics background, were able to predict substantially academic achieve-
ment. More concretely, higher hopelessness predicts a lower grade while having a Math-
major background leads to a higher grade. Furthermore, this relation was confirmed over 
different cohorts in three consecutive academic years. The first finding, that having a previ-
ous mathematics background in high-school enabled students to obtain a higher grade was 
indeed to be expected: recent studies have already confirmed this finding (Alexander, 2005; 
Tempelaar et al., 2012). However, showing a negative emotion, Hopelessness, as the 
strongest predictor of academic achievement was an important outcome that deserves fur-
ther elaboration. On one hand, it aligns with the studies of Dettmers et al. (2011) and 
Trautwein et al. (2009) which showed that indeed negative emotions during homework 
predict negative achievement. On the other hand, it differs from these studies in two re-
gards: these authors used either single items (Dettmers et al., 2011) or composite measures 
of negative emotions including anger, anxiety and boredom (Trautwein et al., 2009). In 
this study, we showed that discrete learning hopelessness – measured with multiple items – 
were the strongest factor for achievement in mathematics and statistics. 
 Chapter 2 looked secondly at differences in LREs between students who attended, as 
compared to those who were absent for the first round of final examination. In line with 
earlier studies (Ruthig et al., 2008), it was found that students who were absent for the 
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exam experienced less enjoyment, more anxiety, more boredom and more hopelessness than 
the students who attended the final exam. 
 Next, Chapter 3 showed how distinct LREs emerge from course contextualized and 
generic antecedents and further, how they influence achievement outcomes in a first year 
university mathematics and statistics course. The main findings of this study brought forth 
the emergence of four distinct LREs (Enjoyment, Anxiety, Boredom and Hopelessness) and 
the fact that they standalone from students’ individual performance. Such findings are 
reassuring: although LREs are important, they are not blocking students to perform aca-
demically. More importantly, the relations between LREs and performance were rather 
weak when taking into account their antecedents. In other words, while LREs share a rele-
vant contribution to how students perform academically, the most important role is held by 
their appraisal of control towards success in this course. Especially, we saw that Academic 
Control played a central role in the development of the four LREs investigated in our study 
as well as for what regarded its impact on the performance outcomes in the course. Next, 
Academic Control had a strong effect on all of the four LREs with the strongest impact 
observed for Hopelessness (-.65) and secondary, for Anxiety (-.54) and Enjoyment (.53). 
The model explaining the four LREs was again of mediational type. Beyond the indirect 
effect through the control appraisal, there were direct effects from the four second order 
MEW factors (adaptive and maladaptive cognitions and behaviours) to the LREs. 
 Academic Control, on one hand, built on contributions from adaptive and mal-
adaptive cognitions solely, where the main impact was explained by the Uncertain Control 
dimension of impending cognitions. On the other hand, adaptive cognitions had a positive 
impact on Enjoyment and a negative one on Boredom. Where impeding cognitions con-
firmed the hypotheses of positive relationship with the negative emotions, surprisingly 
though, the maladaptive behaviours impacted the LREs positively for Enjoyment and nega-
tively for Anxiety. It seemed that amongst students scoring high on maladaptive behaviour 
(amongst them an over-representation of male students), there existed a dislike of the learn-
ing activities (increased levels of Boredom), but not of the learning content: high Enjoy-
ment, low Anxiety. With respect to the implications on performance outcomes, the most 
consistent role was played by Academic Control; this was followed by Hopelessness (with 
the exception played for Bonus as detailed earlier). At last, an important role was also 
played by Enjoyment: it had opposite impact for Math (positive) and Stats (negative) per-
formance. 
 The findings from Chapter 3 were consistent with earlier research on the central role of 
control appraisals in the emergence of achievement emotions (Pekrun et al., 2002; Perry et 
al., 2001) as well predicting performance at the course level (Hall et al., 2006). Chapter 3 
also provided support for the positive relations between impeding cognitions and negative 
emotions (Martin & Marsh, 2006). Conversely, it extended such evidence by showing 
maladaptive behaviours influencing positively Enjoyment and negatively Anxiety. 
 Chapter 4 used a repeated measures design to: 1) look at how LREs emerged from 
control appraisals and, 2) investigate if changes in control appraisals were related to changes 
in both positive and negative LREs in a mathematics and statistics course. For the first 
hypothesis we expected the level of Academic Control at the first measurement (time 1) to 
be positively related to the level of the positive LRE of Enjoyment, and negatively related to 
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the levels of the negative LREs Boredom, Hopelessness, and Anxiety. Our analyses con-
firmed this. Next, we found that the levels of LREs as well as of Academic Control re-
mained, on average, stable over the duration of the course. Drawing a parallel with the 
Goetz et al. (2012) study, our work showed that, in comparison to secondary education, 
first year students experienced higher levels of enjoyment but also more anxiety and bore-
dom while learning for mathematics and statistics. 
 The second hypothesis of the study described in Chapter 4 stated that changes in Aca-
demic Control to be positively related to changes in the positive LRE of Enjoyment, and 
negatively related to changes in the negative emotions. This was indeed confirmed. Next, in 
agreement to Buff’s (2014) study, we found relationships between levels and change con-
structs. More specifically, how Enjoyment changed over the course was related to its initial 
level. This also held true for the three negative LREs Boredom, Hopelessness and Anxiety: 
their changes at the end of the course were explained by their staring levels. The change in 
Academic Control however, was not related to its initial value. Our outcome was, as ex-
pected, in line with the Control Value Theory of Achievement Emotions (CVTAE; 
Pekrun, 2006) and, confirmed the theory in this respect. 
 Chapter 5 used a longitudinal design to follow how LREs change in the first year of 
university over two course subjects to: 1) look at how LREs emerged from control apprais-
als, as direct antecedents, and, adaptive and maladaptive cognitions and behaviors, as distal 
antecedents; and 2) investigate if changes in control appraisals were related to changes in 
both positive and negative LREs over the two courses. 
 It was first found that LREs were indeed distinct concepts: emotions in one course 
predicted the same emotions in another subject, and did not cross-over to other emotions. 
Furthermore, there was a lot of continuity in the emotional experiences in learning situa-
tions over time, meaning that LREs in one course were stronger related when compared to 
the influence of the other factors. Based on the evidence provided in this study, we were 
able to confirm that LREs in the first year of university are indeed contextualized experi-
ences, where prior characteristics that students possess when they enter university are im-
portant to a lesser degree. 
 Second, Chapter 5 showed that emotional experiences during learning within a certain 
course subject were determined by beliefs about control within the same course, which in 
turn influenced: 1) later experiences within another course and, 2) how these experiences 
may change over the first year at university. This finding was in accordance with the 
CVTAE that indeed achievement emotions influence each other over time, in a feedback 
loop which goes beyond one course setting. 

MAIN CONTRIBUTIONS 

Chapter 2 provides extra empirical evidence on the role of role of achievement emotions 
experienced in learning-related situations on learning outcomes in an introductory mathe-
matics and statistics course. To our best knowledge, only few studies in first year samples 
(Putwain, Larkin et al., 2013) tried to prove similar relations (Putwain, Sander et al., 2013; 
Tempelaar et al., 2012). Next, this research tried to identify the differences in emotional 
experiences between students who attended as compared to those who were absent at the 
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final exam. What was particularly relevant was that these differences were already visible in 
week four, half-way through the course. This knowledge offers the opportunity to intervene 
early in an educational setting, using these emotions as potential indicators for early with-
drawal at the course level. 
 Chapter 3 extends on the Control Value Theory of Achievement Emotions (Pekrun, 
2006) by integrating the distal antecedents of emotions from the Motivation and Engage-
ment Wheel (MEW) framework (Martin, 2007). The added value of integrating both 
direct and distal antecedents into one framework is to explain: 1) the emergence of distinct 
emotions through direct antecedents, and 2) through distal antecedents, the individual 
differences that arise in learning emotions when students enrol in a course. Most notably, 
to the knowledge of the authors, this study was the first of its kind in using an integrated 
framework to ultimately explain achievement outcomes in the first year at university. We 
have provided a new approach to understand students’ emotional experiences when they 
first enter a university study. In this respect, the two theories were complementary: on one 
side our results were an empirical validation of the CVTAE; on the other side, the concepts 
operating in the MEW framework could provide practical solutions on how to facilitate 
educational change in the classroom by using the influence these variables have in the expe-
rience of emotions. 
 Chapter 4 builds upon Buff’s (2014) approach by including negative, as well as positive 
multiple LREs to further test the assumption that negative LREs also change over time in 
line with the CVTAE change-change hypothesis. It is important to mention that change 
relations between control appraisals and LREs were explored only by Buff (2014) in a sixth 
graders sample and for the single, positive LRE of enjoyment only. While homework emo-
tions within the mathematics domain have already been compared for eight and eleventh 
graders (Goetz et al., 2012), only limited research has been conducted in the first year at 
university (Putwain et al., 2013; Tempelaar et al., 2012). Furthermore, to our best 
knowledge, no previous contributions have captured the change-change assumption in a 
mathematics and statistics domain among freshmen at university. Therefore, this study 
provided compelling evidence on how the changes in negative LREs and their appraisal 
antecedents are related. As a consequence, Chapter 4 offers valuable knowledge on how the 
levels of negative emotions can be decreased. 
 Chapter 5 went beyond the course level to create the longitudinal aspect of changes in 
LREs over different course subjects in the first year of university. We therefore incorporated 
but also went beyond the changes encountered over the duration of only one course, which 
is a novelty in its own. Overall, this study shows that contemporary theories of emotions 
provide a more detailed picture of freshmen’s emotional experiences at university, covering 
the entire first year of study. Such theories confirm classical approaches on emotional en-
gagement - such as Tinto’s (1987) perspective - in which students’ experiences are an inter-
action between their personal characteristics and the effect of the learning environment. In 
a sense, this last study adds to a large body of empirical research showing that Tinto was 
right and students do indeed build up a very strong connection to the educational institu-
tion. 
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RECOMMENDATIONS FOR EDUCATIONAL PRACTICE 

The results of this thesis become particularly relevant when considering how they can be 
translated into everyday practice. Accordingly, this could help both students as well as 
educators in participating to- and co-creating what has been previously referred to as “emo-
tionally sound” educational environments (Astleitner, 2005). As outlined before, there is an 
urgent need for educational interventions which accommodate students’ emotions in their 
own learning process as well as in pedagogy (Astleitner, 2000). After all, handling students’ 
emotions is an essential yet, one of the most difficult challenges in educational settings. We 
would like to further refer to Taylor’s (1994) concept of emotionally sound instruction which 
“consists of instructional strategies to increase positive and decrease negative feelings during 
regular instructional settings” (Astleitner, 2000, p. 173). In line with this philosophy and 
based on the findings described in the chapters of this thesis, recommendations for improv-
ing educational practice are formulated and shared in this section. 
 In Chapter 2, the first finding refers to the role of hopelessness in how students per-
form academically. From this perspective, educational interventions could focus particularly 
at decreasing its intensity – as early as possible in a course – as hopelessness is an outcome-
focused, prospective emotion which needs time to develop over a course. There is consen-
sus that emotions can be influenced through their antecedents (Pekrun et al., 2006), so 
hopelessness could be indirectly targeted at this level. For instance, in a previous study 
(Tempelaar et al., 2012) we focused on epistemological views about effort in mathematics 
and statistics course – a component of the implicit theories of intelligence model (Dweck, 
1999) – as distal antecedents of achievement emotions (Tempelaar et al., 2012). We con-
cluded that negative effort views – the belief students hold towards exerting effort as some-
thing which signals lacks of intelligence, therefore negative – had a substantial impact on 
learning hopelessness (as expressed in a β estimate of .86). Effort beliefs however, are in 
Dweck’s (1990) view still malleable and can be intervened upon. Future interventions 
could address an antecedent such effort beliefs, in a try to prevent the development of 
hopelessness over a mathematics and statistics course. 
 The second finding of Chapter 2 refers to the role of previous knowledge, having been 
previously educated in mathematics, in how students perform in the course. In this respect, 
effective interventions are known in helping students’ performance by improving their 
prior knowledge (Rienties et al., 2008). Rienties et al. (2008) designed a series of online 
remedial programs especially for prospective first year students at university. One of these 
interventions was conducted in a mathematics course and showed that is possible to im-
prove deficient prior knowledge of students before entering the university. The effects were 
shown on both short term on student performance in the course, and on long term on 
study success in the first year at university. Educational practice could adopt such programs 
given their proved effectiveness in improving student success as well as for their cost-
effectiveness. 
 As a general recommendation to consider from Chapter 3 would be that any educa-
tional interventions in the classroom should foster students’ sense of competency towards 
the specific learning activities required in a mathematics and statistics course. If such pro-
gress is acquired, then reinforcing – by means of feedback – the certainty of control over 
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the activities and outcomes in which students engage is key. Increasing students enjoyment 
and decreasing their hopelessness seems intuitive, still these measures should be regarded in 
context together with the factors from which they emerge, the maladaptive behaviours. If 
emotions are more difficult, and less desirable, to influence directly, addressing students 
appraisal of control and maladaptive behaviours, such as disengagement and self-
sabotaging, could be an alternative solution. 
 The results of Chapter 4 suggest the possibility to intervene on emotions in educational 
settings through their antecedents. First, in this regards, it is already theoretically assumed 
(Pekrun, 2006) and empirically confirmed (Pekrun et al., 2014) that achievement feedback 
can impact both directly and indirectly students’ achievement emotions. Next, it would be 
particularly important to identify which other type of feedback has an effect on emotions 
and for which type of students (for example based on the exhibited change profiles) a cer-
tain type of feedback would be more efficient. From this perspective, there is ample evi-
dence on the power of feedback in achievement and the various levels at which the feedback 
can be formulated (Hattie & Timperley, 2007). However, the efficiency of feedback is 
known to depend on certain conditions. Such conditions could be very well described in 
terms of how students feel and appraise the situations in which they learn at university. For 
instance, in our course re-design interventions, we showed that students’ performance in 
various courses can be improved by providing both process- and task-related team feedback 
(Niculescu et al., 2012, 2014). In one of these experiments (Niculescu et al., 2014), con-
ducted in a first year university mathematics and statistics course, we showed that if stu-
dents were already experiencing intense negative emotions, these factors could confound 
the effect of tutor’ feedback on individual performance. Drawing from this knowledge, a 
future feedback strategy that may prove effective could be also targeted at students’ sense of 
competence or mastery towards tasks that need to be performed outside the classroom. In 
other words, such interventions should try to engage more meaningfully the students with 
their homework and assignments in an attempt to ensure enough competency over tasks 
and future attendance in the classroom and tutorials.  
 Finally, the findings described in Chapter 5 point towards an important consideration 
for educational practice, which is that appraisals and emotions are not only end states but 
’they have a continuity over the first year at university, which relates to students’ later aca-
demic achievement (Goetz, Pekrun, Hall, & Haag, 2006; Pekrun, Cusack, Murayama, 
Elliot, & Thomas, 2014; Pekrun, Hall, et al., 2014). In this respect, we remind the reader 
Taylor’s (1994) concept of “emotionally sound instruction”. This type of philosophy, 
which takes into account how student appraise the educational situations, their emotional 
experiences and motivational processes, could accommodate their uncertainty and lack of 
confidence in the first year of study, a very complex period at university. Furthermore, such 
approach goes beyond improving only students’ knowledge and performance to also in-
clude the affective aspects of their experience. For this purpose, we refer to an intervention 
we run in an Economics course, in which we showed that the frequency of providing feed-
back together with the amount of attendance in the course could improve exam perfor-
mance (Niculescu et al., 2012). This intervention showed that with minimum but persis-
tent effort, observable gains can be attained in how students perform as well as how much 
they get involved in the course. Overall, we suggest that these types of educational interven-
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tions actually point to our initial question: to go beyond how we can improve student 
achievement to how we can engage more the student in its own learning process. 

LIMITATIONS AND FURTHER RESEARCH 

Our studies used ecological designs to make a good case for the value of LREs in learning 
and academic achievement in the first year at university. For this purpose we used a large 
sample (N = 3451), employed in a longitudinal design that included two courses, covering 
the time span between the beginning until the end of the first year at university. However, 
as with any new design, several limitations exist. 
 First, in the study described in Chapter 2, we measured LREs midway through the 
course, assuming that they would remain relatively stable. Although students need a mini-
mum period to get an impression of the new educational environment, we cannot be sure 
whether assessing their emotional experiences earlier in the course could have also proven to 
be useful for a reliable prediction of outcomes. Future research could make use of an earlier 
assessment and test the individual stability of students’ emotional experiences; this could be 
used to longitudinally predict if students will attend the final exam and, for those who will, 
explain their performance in the course. 
 Second, the LREs measures (assessed through self-reports) described in Chapter 3 rely 
heavily on retrospective beliefs about emotions, which, unlike more physiological measures, 
make them subject to the same biases as the self-appraisals (Robinson & Clore, 2002). At 
the same time, self-reports still remain the most reliable measure (Zeidner, 1998) and, for 
that reason - the most extensively used approach, which is able to capture in a non-invasive 
manner students’ emotional experiences in an educational setting. 
 Third, concerning the study from Chapter 4, we measured LREs at time 1, midway 
through the course, and at time 2 three weeks after the first measurement and one week 
before the exam. Two potential limitations might have appeared as a consequence of such a 
time line: first, we cannot be sure whether the period between the two measurements was 
too short to capture major changes in the development of the constructs. Second, the time 
2 measurement which occurred in week 7 might have been too close to the exam week. 
Therefore, we cannot fully exclude that students’ LREs might have been contaminated with 
anticipated emotions about the exam (test emotions). As stated above, although students 
need a minimum period to get an impression of the course, assessing their emotional expe-
riences earlier in the course could have also proved to be useful. 
 Forth, in Chapter 5 we tried to get insight into students’ emotional experiences in the 
first year of university while looking at the change in control appraisals and learning-related 
emotions over two courses covering the beginning and the end of the academic year. In 
order to understand more of freshmen experiences in this context, future research might 
also incorporate a third assessment – half-way the year – which could prove useful in cap-
turing the change in emotions and appraisals in between the beginning and the end of the 
first year at university. 
 Finally, we would like to elaborate on a few methodological issues which deal with the 
generalisability of our findings. In a first instance all studies have been conducted in one 
university. This is a specific educational environment with particular features, such as: a 
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large proportion of Dutch and foreign (mostly German) students, using English as the 
main educational language and Problem Based Learning (PBL) as its instructional ap-
proach. From this reason, extending our results over other universities in Europe, which use 
traditional forms of instruction in native languages should be taken into account. Second, 
we only included students from business and economics. With respect to this aspect, the 
results from this thesis are especially important for the first year of study in this discipline. 
We are aware that the same conclusions can’t be extended over other samples And third, 
our choice of subjects was restricted to quantitative courses. Although this may pose an in 
initial limitation in the generalisation of our findings over different subjects, these courses 
remain relevant for being particularly difficult and abstract to a large majority of freshmen. 

CONCLUDING THOUGHTS 

So where are we now? In order to enhance academic success and prevent dropout, we start-
ed this thesis by asking how could we meaningfully engage the students in their learning pro-
cess? A central assumption underlying our work was that success is not an individual trait 
but the result of an interaction process between the student and the conditions offered by 
the educational environment. We consider this an important consideration, as it seems that 
for many years in educational research, still dominated by the post-Cartesian dualism line 
of thought (Barak & Plucker, 2002), it was believed that most efforts should be focused on 
changing the student. As a consequence, a common belief encountered in practice is that 
when students fail, they are not smart, prepared or motivated enough. They are just not 
enough. And this is a true fact: students, disconnected from the contexts in which they 
learn (Snow, 1992), are not enough in the equation of success (Lave, 1997). But to over-
come this conceptual limitation, “ it requires us to give up our normal ways of thinking and 
behaving, which is easier said than done” (Hagen, 2013, p. 168). To accomplish such a 
requirement, it would first be necessary to shift the responsibility placed on the student to 
the educational environment – in the sense of creating the right conditions for learning and 
success to occur (Barak & Plucker, 2002). Indeed, as stated by the same authors: “this 
initiation cannot be handed to the student all at once” (Barak & Plucker, 2002, p. 175). 
Furthermore, “a central responsibility of the educators is to engage students in experiences 
that expand their functioning (…). Educators do not design learning or talented individu-
als; instead, they design contexts for engaging talent development and support successful 
participation” (Barak & Plucker, 2002, p. 175). 
 The assumption outlined in this thesis, that academic success is not an ability existing 
within the student, is supported by a few contemporary theories on intelligence and ability 
(Ceci, 1990; Gardner, 1983; Sternberg, 1985). Ceci’ s (1990) bio-ecological treatise on 
intellectual development, Sternberg’s (1985) triarchic theory of intelligence and Gardner’s 
(1983) theory of multiple intelligence, all discuss the role of the environment and the ap-
plication of intelligence in the interaction which comes with this context. Maybe even more 
challenging is Goleman’s (1995) theory on emotional intelligence, which offers a totally 
different perspective on the abstract way of looking at this concept. What Goleman brings 
new is that it provides insight on why the traditional high IQ is no guarantee for success. In 
addition, he points to the fact that the “two minds”—the rational and the emotional— 
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(Goleman, 1995) are only different facets of the same coin we call intelligence. From this 
perspective, it can be said that Goleman’s main contribution is that he proposes a different 
way about what does it mean to be smart, which doesn’t exclude but integrate the emotion-
al mind. 
 This brings our discussion to the next level, where cognition is not separated from 
emotion. Indeed, contemporary theory of emotions (Pekrun, 2006; Scherer, 2000) describe 
them as “sets of interrelated psychological processes including affective, cognitive, physio-
logical and motivational components” (Pekrun et al. 2011, p. 37). In particular, research 
on achievement emotions prompts a re-appraisal of the classical models to address the stu-
dent experience and engagement within a specific course context (Pekrun, Goetz, Titz, & 
Perry, 2002). In this perspective, the learning behavior is driven by personal factors which 
interact with determinants at the course level to ultimately affect students’ emotional expe-
riences and achievement outcomes. Furthermore, as we have seen from the results of this 
thesis, both positive and negative emotions, are necessary for students’ motivational rein-
forcement and academic performance to occur. Overall, what our work suggests is that 
cognition (we referred to it as appraisals) and emotion (both negative and positive) together 
are part of the same learning mechanism which ultimately explains academic success. 
 All the aspects outlined above are relevant for designing the so-called “emotionally 
sound education” that can foster academic success and prevent dropout, as we have referred 
to in the previous chapters of this dissertation. Dropout, in fact, as Ken Robinson (2013) 
debated: 

“ is just the tip of an iceberg. What it doesn’t count are all the kids who are in school but be-
ing disengaged, who don’t enjoy it, who don’t get any real benefit from it. And the reason is 
not that we don’t spend enough money on it. The trouble is that it’s all going in the wrong 
direction. “ (Robinson, 2013, “ How to escape education’s death valley”, para. 4) 

After all, education is about learning beyond all testing and measuring tools currently used 
to standardize and, in fact, reduce student success to a quantitative variable. What we sug-
gest from this work is to go beyond mechanistic views about training students only how to 
become academic smarter in a hope that they will also become successful, to embracing the 
view that there are certain conditions under which smart students can become successful. In 
the light of our research, these conditions include giving student’ emotions the same status 
in learning as we give to their cognitions. 
 So, in the end, when is education successful? What is the meaning of education? What 
does it mean to be successfully educated? Our work implies that success does not depend 
on finding the Holy Grail of interventions which will make students learn instantly and 
effortlessly, magic interventions that can transform “failures” into “top performers”. It’s 
about going back to what we have forgotten. Something which it’s hidden in plain sight: 
that students are human beings. Based on our findings, we suggest that teachers, curricu-
lum designers and education as a system in general, should also care about how students 
feel. On top of providing them with the necessary yet not sufficient content knowledge, it’s 
about teaching them how to think while still experiencing their emotions (both positive 
and negative) towards the learning process. We propose that meaningful education should 
provide students with knowledge that is powerful not only intellectually. It should give 
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knowledge that has authority because it touched their passions, interests, beliefs and values 
– knowledge that can be applied from school to home and further, in life. 
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The results of our work are particularly relevant and have direct application for Maastricht 
University (UM). To understand how the knowledge gained in this research can be practi-
cally used, through this chapter, we will place our findings in context. Our efforts were 
pointed to solving an urgent problem encountered at UM in general and, School of Busi-
ness and Economics (SBE), in particular: the prevention of dropout among first year stu-
dents. For this purpose, we have first tried to get more insight into the factors that play role 
in student dropout. Second, by knowing which factors matter most in freshmen’s experi-
ences, we tried to suggest practical ways which could improve success at course level. 
 The research described in our thesis originates from the UM project “Study success in 
the first year”. Its aim was to support freshmen in passing their first year. For this purpose 
we initially conducted research to understand the adaption problems specific for the first 
year transition period (the adaptation problem and the theoretical approaches to address it 
were discussed extensively in Chapter 1). In a first study (Niculescu, Nijhuis, Gijselaers, 
2010), we examined how international first year students – as compared to local students – 
adapt to two different kinds of programs: the fixed curriculum at SBE versus the free cur-
riculum at University College Maastricht (UCM). The results of this study indicated that is 
not the students’ nationality but the type of curricula that plays a role in their adaption to 
university. The fact that SBE students who follow a fixed curriculum adapted better than 
those following a free curriculum at UCM represented an interesting finding. We conclud-
ed from this work that further research is needed to elucidate the role of nationality in 
adaptation without ignoring the learning environment in which this process takes place. 
Knowing that a fixed curriculum, as an educational factor, played a role in how first years at 
UM adapt, we further looked into more changeable individual factors which could give 
additional insight into what contributes to adaptation and further academic success at UM. 
In this respect, we developed an e-tool which could detect students at risk of dropping out. 
The instrument, called “The Students Self-Assessment”, could provide insight into weak-
nesses and strengths with regard to study situations and learning, academic and social and 
personal life. It was designed to generate personalized computer feedback, which could be 
used for self-reflection or for starting a discussion with a study adviser. The instrument was 
used at SBE as well as other faculties within the UM. Overall, these initiatives represented 
the starting point for finding the best predictor of academic success and dropout – which, 
potentially, could be integrated in curriculum design at SBE. 
 In a second attempt of becoming more precise into which factors should be investigate 
for the best prediction of how SBE students perform, we moved from a program level to a 
course level. In this context, we chose to conduct our main research in the setting of QM I, 
a course notoriously known among freshmen for being particularly difficult and unattrac-
tive for most students. Another important factor for this choice was that failing QM I – the 
first of the required QM courses – has consequences on study delay and even exclusion 
from the educational program at SBE. In addition, we considered that this entry course was 
not sufficient in giving an overview of the entire first year at university experience, so we 
also included Finance, as the last course in the program to capture this picture. The results 
of our studies are presented in detail over Chapter 2 – 5, so we only briefly summarize the 
added value of our main findings below: 
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 Chapter 2 provided extra empirical evidence on the role of role of achievement emo-
tions experienced in learning-related situations on learning outcomes in QM I course. In 
addition, it tried to identify the differences in emotional experiences between students who 
attended as compared to those who were absent at the final exam. What was particularly 
relevant was that these differences were already visible in week four, half-way through the 
course. This knowledge offered the opportunity to intervene early in an educational setting, 
using these emotions as potential indicators for early withdrawal at the course level. 
 Chapter 3 provided a new approach to understand students’ emotional experiences 
when they first enter a university study. In this respect, the two theories we used for this 
study were complementary: on one side our results were an empirical validation of the 
CVTAE; on the other side, the concepts operating in the MES could provide practical 
solutions on how to facilitate educational change in the classroom by using the influence 
these variables have in the experience of emotions. 
 Chapter 4 provided compelling evidence on how the changes in negative LREs and 
their appraisal antecedents are related. As a consequence, it offered valuable knowledge on 
how the levels of negative emotions can be decreased. 
 Chapter 5 went beyond the course level to create the longitudinal aspect of changes in 
LREs over different course subjects in the first year of university. We therefore incorporated 
but also went beyond the changes encountered over the duration of only one course, which 
is a novelty in this own. Overall, this study showed that contemporary theories of emotions 
provide a more detailed picture of freshmen’s emotional experiences at university, covering 
the entire first year of study. 
 Overall, in order to be able to design interventions that can account for the role of 
students’ emotional experiences and perceptions about the educational environment, the 
findings presented in this thesis point to the necessity of assessing as early as possible in a 
course and then afterwards through the first year at university. This can be achieved by the 
use of longitudinal designs, implemented at the course level. 
 The last part of our work, which was only briefly mentioned in this thesis, concerns the 
authors’ course design efforts within the project “Feedback in the first blocks” at SBE 
which was aimed to enhance learning and prevent dropout among freshmen. The reason 
these efforts are mentioned here together with the findings from this thesis is that these 
course – redesigns were based on the insights from the research on emotions. 
 To give an overview, in the “Feedback in the first blocks” project, the main task was to 
advise SBE about how to change course formats in such a way that student performance can 
improve. From a content horizon, the central mechanism for these course-redesign interven-
tions was the feedback provided by the tutors. A complementary mechanism was the tasks 
(problems or exercises) students were supposed to solve, inspired from the so-called “shadow 
cases” used in medical education, designed to promote the transfer of knowledge. We experi-
mented with different types of feedback (performance or process types of feedback, provided 
for a group or at an individual level) and a variety of problems specific for the subject of each 
course redesigned. Our results showed that depending on the type of feedback provided we 
could achieve about 1point (on a scale 1-10) higher in performance for the students who took 
part in the experiments. This effect increased with frequency of delivering the feedback and 
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the participation of students in the tutorials. In addition, the interventions were designed to 
be robust enough to how students feel about a course. 
 More precisely, after conducting the research in the QM I course, in the next academic 
year we designed a feedback intervention in the same course based on these insights. This 
course intervention (Niculescu et al., 2014) strengthened collaboration and facilitated the 
transfer of knowledge by providing structured feedback on tasks jointly prepared by stu-
dents. Using an experimental design, we found that students who received feedback in a 
structured manner scored significantly .4 grade point higher (on a scale from 1 to 10) than 
students in the control condition. However, the intervention was effective after taking into 
account how students appraised the tasks to be solved and their learning emotions towards 
the course. In particular, only Learning Enjoyment and Hopelessness appeared as signifi-
cant covariates. We concluded that future interventions could be improved by including 
more individual factors, such as students’ learning emotions, which could blind the inter-
vention impact if not accounted for. 
 On a related note, the results from the research described in this thesis about students’ 
emotional experiences in QM I were used to re-design the Macroeconomics course, in 
period 3 of the same academic year. This experiment (Niculescu et al., 2012) showed that 
the frequency of providing structured feedback by the tutors as well as, the amount of at-
tendance in course can give an extra half to 1 point on the final exam. As shown in the 
course evaluations, this intervention was very well received by the students and course 
planning group and, as a consequence, was adopted in structure of the course for the fol-
lowing academic year. Overall, we can conclude that these efforts were successful and 
helped the ERD Department to take the lead in a series of projects dedicated to reducing 
drop-out rates through improved feedback practices. 
 Finally, the results of the studies described in Chapters 2-5, together with the course 
design interventions, show that student success can be improved at SBE. From our perspec-
tive, it requires a few important conditions such as: applying the basic principles of Prob-
lem Based Learning when designing various courses (for instance, providing frequent and 
structured feedback, encouraging team work and tasks which are reflected in the final as-
sessment) as well as accounting for how students receive both cognitively and emotionally 
the educational settings with its requirements. We consider these necessary conditions to 
engage the students in their learning in order to make the necessary efforts necessary for 
obtaining success. 
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Freshmen engagement has been an indicator of success for educational systems for decades 
(Pascarella & Terenzini, 1991; 2005). A great deal of empirical research has shown its con-
tribution to achievement outcomes and retention at university (Fredricks, Blumenfeld, & 
Paris, 2004; Klem & Connell, 2004; Martin, Papworth, Ginns, & Liem, 2014). Over time, 
engagement has been conceptualized differently, from adjustment or adaptation (Baker & 
Syrik, 1999; Tinto, 1987) to multifaceted views, including behavioral, cognitive and emo-
tional aspects of engagement (Fredricks, Blumenfeld, & Paris, 2004; (Connell & Wellborn, 
1994). This wide range of indicators is needed to understand the totality of students’ expe-
riences in the context of first year at university. Such transition period brings several chal-
lenges for freshmen, among which an achievement setting that is different from high 
school, higher academic standards, increased competition, high expectations and perceived 
pressure to perform (Daniels et al., 2014 Perry, Hall, & Ruthig, 2005). Much has been 
written about the uncertainty and negative emotional experiences accompanying this com-
plex and difficult period (Nathan C. Hall et al., 2006); Linnenbrink-Garcia & Pekrun, 
2011; Ruthig et al., 2007). As yet, few scholars have conducted a comprehensive analysis 
covering the entire first year at university period, to most effectively understand students’ 
engagement through emotional and affective variables (Beard et al., 2007a; Perry et al., 
2001; D. W. Putwain, Larkin, et al., 2013; Stupnisky et al., 2012a). Using contemporary 
perspectives on motivation and emotions (Martin, 2007; Pekrun, 2006), the present thesis 
conceptualizes the classic emotional adjustment (Tinto, 1987) problem through learning-
related emotions (LREs) to get more insight into freshmen’s experiences at university. Recent 
work suggests that LREs play a crucial role in performance especially in the first year of 
university, a period of transition for most students; however, additional research is needed 
to show how these emotions emerge, further develop and finally, relate to achievement 
outcomes in the first year at university. 
 In Chapter 2 we examined the predictive value of four learning emotions – Enjoyment, 
Anxiety, Boredom and Hopelessness – on achievement outcomes. Using a large sample (N 
= 2337) of undergraduate first year students enrolled in a mathematics and statistics course, 
we first showed significant differences in the emotional experiences between the students 
who attended – as compared to those who were absent for the exam. Second, the present 
study revealed emotions, particularly learning hopelessness, and a prior mathematics back-
ground, to have a strong predictive value for student performance in the course. This rela-
tion was consistent over three consecutive academic years. Recommendations for improving 
educational practice have been formulated and shared in this chapter. 
 In chapter 3, we developed a framework which links a course-contextualized anteced-
ent - academic control in Pekrun’s (2006) Control Value Theory of Achievement Emotions 
- with generic antecedents - adaptive and maladaptive cognitions and behaviors from Mar-
tin’s (2007) Motivation and Engagement Wheel framework - to explain a classical problem: 
the emergence of LREs in a transition period. Using a large sample (N = 3451) of first year 
university students, our study explores these two antecedents to better understand how four 
LREs (enjoyment, anxiety, boredom and hopelessness) emerge in a mathematics and statis-
tics course. Through the use of path-modelling, we found that academic control has a 
strong effect on all four LREs – with the strongest impact observed for learning hopeless-
ness and secondary, for learning anxiety. Academic control, on its turn, builds on contribu-
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tions from adaptive and mal-adaptive cognitions. Furthermore, adaptive cognitions have an 
impact on learning enjoyment (positive) and on boredom (negative). Surprisingly though, 
the maladaptive behaviors impact positively learning enjoyment and negatively learning 
anxiety. Following this, we predicted performance outcomes in the course and found again 
academic control as the main predictor, followed by learning hopelessness. Overall, the 
findings described in this chapter bring evidence that adaptive and maladaptive cognitions 
and behaviors act as important antecedents of academic control, the main predictor of 
LREs and course performance outcomes. 
 In Chapter 4 we draw upon the Control Value Theory of Achievement Emotions 
(CVTAE), to test the assumption that antecedents of learning-related emotions (LREs) 
change over the duration of a mathematics and statistics course. This study focused on 
academic control as an antecedent of LREs. We investigated enjoyment (the positive emo-
tion) and three negative LREs: anxiety, boredom and hopelessness. Using a repeated 
measures design for first year university students (N = 908), we found that academic con-
trol and the levels of LREs remain, on average, stable over the duration of the course. Sec-
ond, changes in academic control were positively related to changes in the positive emotion 
enjoyment, and negatively related to changes in the three negative emotions. These findings 
offer evidence to confirm the CVTAE change – change assumption that changes in control 
appraisals go together with changes in positive, as well as negative, LREs. 
 Finally, in Chapter 5 by aiming to investigate how emotions emerge and further devel-
op in the first year of university, we sought to understand a classic problem – freshmen’s 
emotional engagement at university. For this purpose, we used an integrated framework 
linking two contemporary theories on emotions and motivation: Pekrun’ s (2006) Control 
Value Theory of Achievement Emotions (CVTAE) and Martin’s (2007) Motivation and 
Engagement Wheel framework. Using a longitudinal design employed in two course sub-
jects and a relatively large sample (N = 908 freshmen), we first found that learning-related 
emotions (LREs) are indeed distinct concepts: emotions in one course predict the same 
emotions in another subject, and do not cross-over to other emotions. Based on the evi-
dence provided in this study, we can confirm that LREs in the first year of university are 
indeed contextualized experiences, as opposed to the characteristics that learners possess 
upon entering the university, which matter to a lesser degree. Second, we showed that 
emotional experiences during learning within a certain course subject are determined by 
beliefs about control within the same course. Such beliefs, in turn, can influence later expe-
riences within another course and how these experiences may change over the first year at 
university. These findings, in relation to theory, implications for further research, and rec-
ommendations for educational practice, have been considered and shared in Chapter 5. 
 In conclusion, the present thesis shows that contemporary theories of emotions provide 
a more detailed picture of freshmen’s emotional experiences at university, covering the 
entire first year of study. Such theories confirm classical approaches on emotional engage-
ment - such as Tinto’s (1987) perspective - in which students’ experiences are an interac-
tion between their personal characteristics and the effect of the learning environment. In a 
sense, our work adds to a large body of empirical research showing that Tinto was right and 
students do indeed build up a very strong connection to the educational institution. 
Through the continuity of their emotional experiences, students translate the emotional 
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engagement they develop towards the learning environment. In other words, we can use 
these contemporary theories to interpret Tinto’s work using an affective and emotional 
perspective. Furthermore, all these theoretical approaches can be useful in explaining and, 
through their empirical findings, suggest how achievement outcomes can be improved. We 
can conclude that the freshmen experience at university is a process of ongoing adaptation 
to which the higher-education institutions should pay attention throughout the entire 
academic year and not just the introductory period. Ultimately, this research shows that 
student engagement and success at university are not just a function of the individual but 
more the result of a combined effect coming from personal characteristics which flourish 
under the convenient circumstances offered by the educational environment. 
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