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Summary

Self-regulated learning (SRL) is defined as processes during which learners
activate and sustain cognitions, affects, and behaviors that systematically support
the attainment of personal goals. Therefore, this construct presents a necessary
prerequisite for lifelong learning. As college students undergo a critical transition
when entering the autonomous college environment, they need abilities to
embrace self-managed and self-directed learning, which is why SRL is seen as
highly important for successful postsecondary education. As this relevance is
emphasized by the positive relationship of SRL to achievement, the present thesis
aims to model and foster SRL in college students with including a differential
perspective. To achieve this, three separate studies were conducted.

To model SRL theoretically, study I investigated the construct’s structure in
college students by developing and evaluating an integrative SRL trait model.
Although most authors agree that the construct embraces cognitive,
metacognitive, and motivational components, there are arguments for integrating
volitional aspects within SRL frameworks. As this assumption is rarely examined
empirically, a new conceptualization for volition within learning environments
was developed. Results show that future time perspective, academic delay of
gratification, and procrastination are useful to represent volition for learning
environments. Moreover, the results of the study are in favor of integrating
volitional components into structural models of SRL, and these volitional aspects
are part of a broader motivational factor that also encompasses motivational
beliefs.

As college students often show deficits in the knowledge and application of
SRL strategies, study Il aimed to gain new insight into how to foster SRL most

effectively in this target group. Besides trainings that impart strategy knowledge
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and practice, standardized learning diaries have proved useful to foster college
students’ SRL. As there are ambiguous findings about the effectiveness of
learning diaries without further SRL intervention and about their usefulness to
increase training effects, study Il investigated which method best fosters SRL in
college students most and if a combination of both results in higher effects. The
findings of the study show that content-independent SRL training can
significantly increase college students” SRL and that this increase is even higher
when training is combined with standardized learning diaries. The sole application
of learning diaries has no effects on students’ SRL, hypothesizing that they need a
theoretical framework to benefit from instructional self-monitoring.

Aside from its general importance, there seem to be individual differences in
SRL. On the one hand, SRL is related to academic achievement, with high
achieving students using more SRL strategies than low achieving students. On the
other hand, personality factors seem to vary with different levels of SRL as highly
self-regulated learners are more likely to be conscientious and extraverted and
show less neuroticism. As these individual differences have rarely been
investigated within a theoretical framework, study Il aimed to examine the
differences in SRL and to analyze their relation to achievement and personality as
well as their influence on the effectiveness of an SRL intervention. The results
speak in favor of four SRL profiles that differ quantitatively and qualitatively,
with the more skilled profiles showing higher achievement and well-adjusted
personality characteristics. Moreover, only moderate and motivated students seem
to benefit from the SRL training conducted, whereas low and high SRL students

would need interventions tailored specifically to their needs.
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In conclusion, the present thesis gives new insights into the theoretical
structure of SRL and provides suggestions to foster this competence in college
students. Moreover, the results can be used to adapt SRL interventions to specific
needs of different learner groups and to provide college students with optimal

learning environments.
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Zusammenfassung

Selbstreguliertes Lernen (SRL) wird definiert als Prozess, wéhrend dem der
Lernende Kognitionen, Emotionen und Verhaltensweisen, die die Erreichung
personlicher Ziele systematisch unterstltzen, aktiviert und aufrechterhalt.
Basierend auf dieser Konzeptualisierung wird das Konstrukt als Voraussetzung
lebenslangen Lernens angesehen. Da Studierende sich beim Eintritt in das
autonom gestaltete Universitétsleben in einer kritischen Ubergangsphase befinden
und verstarkt Fahigkeiten des Selbstmanagements bedurfen, wird SRL als
wichtiger Faktor fiir erfolgreiches Lernen dieser Zielgruppe angesehen. Da diese
Annahme durch den positiven Zusammenhang zwischen SRL und Leistung
unterstrichen wird, zielt die vorliegende Dissertation auf die Modellierung und
Forderung der Kompetenz unter Einbezug einer individuellen Perspektive bei
Studierenden ab. Zu diesem Zweck werden die Ergebnisse dreier separater
Studien berichtet.

Um die Struktur des Konstrukts bei Studierenden zu untersuchen und
theoretisch zu modellieren, wurde in Studie | ein integratives SRL Trait-Modell
entwickelt und evaluiert. Obwohl die meisten Autoren dahingehend
ubereinstimmen, dass SRL kognitive, metakognitive und motivationale
Komponenten umfasst, gibt es Argumente fur die Integration volitionaler Aspekte
innerhalb von SRL-Modellen. Um diese Annahme empirisch zu Uberprifen,
wurde in einem ersten Schritt eine neue Konzeptualisierung volitionaler Aspekte
fur Lernsituationen entwickelt, die die Variablen Zukunftsorientierung,
akademischer Belohnungsaufschub und Prokrastination umfasst. Die Ergebnisse
der Studie sprechen fur die Integration dieser volitionalen Komponenten in

Strukturmodelle selbstregulierten Lernens und dafir, dass volitionale Aspekte Teil
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eines breiteren Motivationsfaktor sind, der auch motivationale Uberzeugungen
umfasst.

Da Studierende oft Defizite im Wissen und der Anwendung von SRL-
Strategien zeigen, wurde in Studie Il untersucht, welche SRL-Interventionen in
dieser Zielgruppe die hochste Wirkung zeigen. Neben Trainings, die
Strategiewissen und -ubung vermitteln, haben sich standardisierte Lerntagebticher
als wirksam erwiesen, um SRL bei Studierenden zu férdern. Da die Ergebnislage
beziglich der Effektivitat von Lerntagebiichern ohne weitere SRL-Intervention
und in Bezug auf deren Niutzlichkeit zur Erh6éhung von Trainingseffekten nicht
eindeutig ist, wurde weiterhin analysiert, welche der Methoden SRL bei
Studierenden am effektivsten fordern kann und ob eine Kombination beider
Methoden in hoheren Effekten resultiert. Die Ergebnisse der Studie zeigen, dass
ein fachunabhangiges SRL-Training in einer signifikanten SRL-Zunahme
resultiert und dass dieser Zuwachs hoher ist, wenn das Training mit
standardisierten Lerntagebiichern kombiniert wird. Die alleinige Anwendung von
Lerntagebtichern zeigt hingegen keinen Effekt, weshalb angenommen werden
kann, dass die Studierenden einen theoretischen Rahmen brauchen, um von
instruktioneller Selbstbeobachtung profitieren zu kénnen.

Trotz der generellen Relevanz von SRL fir Studierende scheinen
individuelle Unterschiede bezogen auf die Kompetenzausprdgung zu bestehen.
Einerseits zeigt SRL Zusammenhdnge mit akademischer Leistung, da hoher
leistende  Studierende mehr SLR-Strategien nutzen als niedrigleistende
Studierende. Andererseits scheinen Personlichkeitsfaktoren mit der Auspragung
von SRL zu variieren, denn hoch selbstregulierte Lerner sind eher gewissenhaft

und extravertiert und zeigen geringere Neurotizimuswerte als niedrig
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selbstregulierte Lerner. Da diese differentiellen Aspekte bisher selten unter
Nutzung eins theoretischen Rahmens untersucht wurden, zielte Studie 111 auf die
Analyse individueller SRL-Unterschiede unter Anwendung von Profilanalysen.
Diese Unterschiede wurden dann im Hinblick auf ihren Zusammenhang mit
Leistung und Personlichkeit analysiert und es wurde untersucht, ob sie die
Effektivitat einer SRL-Intervention beeinflussen. Die Ergebnisse sprechen fr die
Existenz von vier SRL-Profilen, die sich quantitativ und qualitativ unterscheiden,
wobei die Profile mit héheren SRL-Auspragungen mit hoherer Leistung und
einem besser angepassten Personlichkeitsprofil einhergehen. Dariber hinaus
profitieren nur Studierende mit moderaten SRL-Fahigkeiten und Studierende mit
besonders hoher Motivation von einem SRL-Training, wohingegen Studierenden
mit geringen und hohen SRL-Auspragung Interventionen bedirfen, die spezifisch
auf ihre Bedurfnisse angepasst sind.

Zusammengefasst gibt die vorliegende Dissertation neue Einblicke in die
theoretische Struktur des SRL und liefert Hinweise, wie diese Kompetenz bei
Studierenden am effektivsten geférdert werden kann. Daruiber hinaus kénnen die
Ergebnisse dazu genutzt werden, SRL-Interventionen auf die spezifischen
Bedirfnisse verschiedener Lernergruppen zuzuschneiden und Studierende mit

optimalen Lernumgebungen zu versorgen.
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1 Introduction

Today’s society is characterized by technology innovations and an increasing amount of
available information. Knowledge is transferred with high speed and can be accessed all
around the globe, which is why some authors have named the current century the “knowledge
age” (Bereiter, 2002). In order to cope with the demands resulting from this kind of society, it
is necessary that individuals are educated to become lifelong learners. They need to acquire
knowledge self-directed without external support. The competence that “refers to processes
whereby learners personally activate and sustain cognition, affects, and behaviors that are
systematically oriented toward the attainment of personal goals” (Zimmerman & Schunk,
2011, p. 1) is subsumed under the term self-regulated learning (hereafter referred to as SRL).
SRL comprises the self-directed acquisition of knowledge, the adaptive use of knowledge,
and the continuous actualization of knowledge (Bronson, 2000), which is why several authors
see SRL as a prerequisite for lifelong learning (LUftenegger et al., 2012).

According to Weinert (2001, p. 27) competences are defined as existing or learnable
abilities to solve specific problems and the accompanying motivational, volitional, and social
willingness to use these abilities successfully and responsibly in different situations. As SRL
is regarded as a trainable competence (e.g., Dignath, Bittner, & Langfeldt, 2008) and can be
used to solve different learning problems (Wirth & Leutner, 2008), the construct meets the
requirements of this definition in all points and therefore is seen as a cross-curricular
competence (Wirth & Leutner, 2008). It is, moreover, seen as a key competence for lifelong
learning as it enables students to actively engage in learning processes (EU Council, 2002). In
line with this, SRL is part of the quality indicators of educational systems as assessed in PISA
(Programme for International Student Assessment; Baumert et al., 2001). Moreover, results of

external evaluations of the German educational system have revealed the importance of cross-
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curricular learning competences such as SRL and hint at the necessity to foster this
competence (Prenzel et al., 2004).

The relevance of SRL to educational systems is underpinned by several findings that
show the construct’s impact on achievement. As these findings stem from different learning
environments that cover the entire educational process (primary school: Dignath, Bittner, &
Langfeldt, 2008; Throndsen, 2011; secondary school: Perels, Gdlrtler, & Schmitz, 2005;
Perels, Dignath, & Schmitz, 2009; college: Kitsanstas, Winsler, & Huie, 2008; Nandagopal &
Ericsson, 2012, and professional settings: Sitzman & Ely, 2011), they highlight the
importance of SRL for lifelong learning (Wirth & Leutner, 2008). Besides academic
outcomes, SRL has emotional correlates as it has a positive impact on well-being (Park,
Edmondson, & Lee, 2012) and a negative influence on test anxiety (Kesici, Baloglu, & Denis,

2011) and therefore is meaningful for broader learning relevant variables as well.

As college students undergo a critical transition when leaving school and entering the
autonomous college environment, they are in special need of abilities to cope with the
demands of self-managing and self-directed learning (Viebahn, 1990). The incorporation of a
high amount of freedom concerning time- and content-management with severe standards
resulting from the Bologna reform promote stress and student burnout (Imhof & Bachmann,
2007). In accordance, Bluthmann (2012) presents learning strategies and learning motivation
as central factors for successful college learning that can also act as protection against college
dropouts (Bluthmann, Thiel, & Wolfgram, 2011). Although the construct of SRL in general
has a high relevance for college student learning, time management strategies (Kitsantas,
Winsler, & Huie, 2008), elaboration strategies (Tynjald, Salminen, Sutela, Nuutinen, &
Pitk&nen, 2005), and self-efficacy (DiBenedetto & Bembenutty, 2011; Richardson, Abraham,
& Bond, 2012) seem to have special importance for academic success. In addition, a recent

meta-analysis (Sitzman & Ely, 2011) underlines the importance of metacognitive strategies,
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motivation, attribution, goal-setting, and self-efficacy for successful learning processes. In
line with this variance of empirically relevant SRL strategies, most authors agree that the
construct theoretically embraces cognitive, metacognitive, and motivational components (e.g.,
Boekaerts, 1999). Nevertheless, several authors argue for a stronger integration of volitional
aspects within SRL frameworks (e.g., Corno, 2001), as these also have an influence on
academic achievement of college students (Duckworth, Gendler, & Gross, 2014). To date,
there is only one study investigating the empirical structure of SRL in college students (Hong
& O’Neil, 2001). As this study has several limitations and does not integrate a volitional
component, it would be necessary to develop and examine a structural model of SRL for
college students that integrates all the abovementioned components and considers the demand
for including volitional aspects (Study I).

Although SRL is seen as a highly important factor for successful postsecondary
education in general (Bembenutty, 2011b), college students often show deficits in the
knowledge and application of SRL strategies (Bembenutty, 2011b) and tend to overestimate
their competences, which can lead to underachievement due to missing regulatory behavior
(Dunlosky & Rawson, 2012; Koriat & Bjork, 2006). This finding hints at an inadequate
calibration and at missing SRL (especially metacognitive) competencies (Cohen, 2012;
Hadwin & Webster, 2013; Peverly, Brobst, Graham, & Shaw, 2003), which is why college
students have a special need for SRL support. Despite this relevance, opportunities to improve
cross-curricular competences such as SRL are rarely institutionalized in German universities
(Paetz, Ceylan, Fiehn, Schworm & Harteis, 2011). Because of this and the construct’s
relevance, it is important to gain new insight into how to foster SRL most effectively in
college students. In this context, trainings that impart strategy knowledge have proved useful
to foster college students’ SRL (Reeves & Stich, 2011). Besides that, standardized learning
diaries can be used to increase students’ self-monitoring and therefore help support SRL

(Dignath-van Ewijk, Fabriz, & Buttner, 2015). As there are ambiguous findings concerning
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the effectiveness of learning diaries without further SRL intervention and concerning their
usefulness to increase strategy effects (Fabriz, Dignath-van Ewijk, Poarch, & Bittner, 2014),
it would be desirable to investigate which method fosters SRL in college students most
effectively (Study I).

As mentioned above, several studies speak in favor of SRL’s positive influence on
college students’ academic achievements (e.g., Nandagopal & Ericsson, 2012; Kitsantas,
2002; Valle et al., 2008; Zhu, Au, & Yates, 2016). Besides achievement, personality factors
seem to vary with different levels of SRL (Bidjerano & Dai, 2007): Highly self-regulated
learners are more likely to be conscientious and extraverted and show less neuroticism. As
these individual differences have rarely been investigated within a theoretical framework of
SRL, studies that examine differences in SRL and analyze their relation to achievement and
personality seem necessary. Based on this person-centered framework, it should moreover be
analyzed how such individual differences influence the effectiveness of SRL interventions
(Study 111). Using these findings would help tailor SRL interventions to specific needs of
different learner groups and provide college students with optimal learning environments.

In conclusion, the present thesis focuses on modeling and fostering SRL in college
students and has several aims: The first study will investigate the structure of SRL in college
students by modeling the relationship of cognitive, metacognitive, motivational, and volitional
components to design an integrative trait model of SRL. This research question, which is
theoretical in nature, becomes practically relevant when theoretical models are used as
guidelines to develop successful interventions. Therefore, the second study will analyze the
effectiveness of different SRL interventions that incorporate the components of the trait
model (training, learning diary, combination of both methods) and aimed to answer the
question of how SRL can be fostered most effectively in college. As intervention
effectiveness can vary with subgroups of students, the third study will investigate if there are

distinct SRL profiles in college students and if these are related to achievement level and
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personality. The study will also examine how SRL intervention effects vary with regard to
these profiles. To theoretically ground these research questions, the subsequent section will
give an overview on the definition, theories, models, and research findings that were used to

generate this dissertation’s aims.

2 Theoretical and Empirical Framework

This first section summarizes the theoretical and empirical framework that this thesis is based
on. It will therefore describe theoretical models and components of self-regulation and SRL as
well as the results regarding individual differences in SRL. Furthermore, different ways to
foster SRL are depicted and discussed with regard to their empirical effectiveness. In addition,
findings about the impact of individual differences on intervention effectiveness are recapped.
Moreover, methodological issues that had to be considered in the studies are presented in a
separate section. The second section gives an overview of the three studies this thesis is based
on. The last section reconsiders the central findings of these studies with regard to results of
previous research and critically discusses the limitations of the studies as well as future

research aims.

2.1 Self-Regulation

According to Zimmerman (2000), self-regulation is defined as “self-generated thoughts,
feelings, and actions that are planned and cyclically adapted to the attainment of personal
goals” (p. 14). This definition has several parts that indicate the central components of the
construct: Self-regulation is self-generated, which means the individual has to direct and
manage his or her own cognitions, emotions, and behavior. It is also planned and cyclically
adapted, which indicates a process view: Feedback stemming from preceding actions is

inevitable to adapt to changing environmental features and to optimize suboptimal strategy
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use. Lastly, the definition clarifies the role of personal goals as only goal-directed actions can
be subject to self-regulation.

Zimmerman (2000) emphasizes that his definition is based on the social-cognitive
perspective (Bandura, 1986) that considers the interaction of personal, behavioral, and
environmental processes. As these three factors are unstable, different feedback loops help the
individual to pursue goal-directed actions through self-observation (see Figure 1). Behavioral
and environmental self-regulation involves the adaption of strategy use or changes in
environmental circumstances. Besides these observable adjustments, changes in cognitive and
affective states constitute the process of covert self-regulation. Observable as well as covert
adaption is especially effective if the triadic factors (person, behavior, and environment) are
monitored accurately and constantly. As feedback loops are modeled as open loops,
adjustments can be made reactively (reducing performance discrepancies; Locke, 1991) as
well as proactively (increasing performance discrepancies for self-challenging goals). The
following section aims to describe how self-regulatory competence develops and indicates

that each skill can be executed in a self-regulatory way.

€—  Strategy Use
Feedback Loop

Behavioral Self-

Regulation
Covert Self-

Regulation

< Behavior
Environmental
Self-Regulation

Figure 1. Triadic model of self-regulation (adapted from Zimmerman, 1989).
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2.1.1 Process Model of Self-Regulation

Although there are different models to explain self-regulation (e.g., Carver & Scheier, 2000;
Kuhl, 2000), this thesis is based on the social-cognitive process model of self-regulation
(Zimmerman, 2000) for several reasons: First, this model can be applied to different research
areas (e.g., sports, health behavior, and learning; Landmann, Perels, Otto, & Schmitz, 2009)
and thus is not context-bound in itself. Second, the model is designed within the social-
cognitive framework (Bandura, 1986) and focuses on the interaction of personal, behavioral
and environmental factors. Therefore, self-regulation is not seen as unchangeable but as a
cyclical process that is directed to goal achievement, which is why the model offers many
starting points when developing interventions to foster this competence. Third, as process
models focus on adaptive behavior in response to changing environmental conditions, they are
appropriate to describe and analyze individual differences in SRL (Schmidt, 2009).
Zimmerman (2000) emphasizes that feedback stemming from preceding actions is
absolutely essential to act goal-directed and to adapt to changing conditions in personal,
behavioral or environmental factors. In general, cyclical self-regulation follows the principles
of the cybernetic model (Wiener, 1948): The current state is continuously compared to a
target state through feedback loops. Feedback information allows for regulating actions to
reduce discrepancies of both states. The individual runs through this process as long as he or
she has not yet achieved a goal, which is why it can be seen as cyclical. Zimmerman (2000)
describes three phases that constitute a self-regulation cycle: forethought phase, performance
phase, and reflection phase (Figure 2). Each phase encompasses several subcomponents that

are essential to self-regulated acting.
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PERFORMANCE OR \
VOLITIONAL CONTROL
self-control
task strategies
imagery
self-instruction
attention-focusing
self-observation
self-recording

self-experimentation
FORETHOUGHT \\ /

task analysis SELF-REFLECTION
goal setting self-judgement
strategic planning self-evaluation
self-motivational beliefs causal attribution
self-efficacy self-reaction
outcome expectations self-satisfaction
intrinsic motivation adaptive/defensive inferences

goal orientation /

Figure 2. Social-cognitive process model of self-regulation (adapted from Zimmerman,

2000).

The forethought phase is constituted by task analysis processes and self-motivation beliefs.
Goal setting’ is the first component of task analysis and represents the basis for self-regulated
behavior. Hierarchical goal systems are especially useful, as proximal subgoals help structure
more distal goals and lead to earlier feelings of success that help motivate the individual
(Locke & Latham, 1990). Besides goal setting, strategic planning is a part of task analysis
(Weinstein & Mayer, 1986). It is evident that task-appropriate strategies help enhance
performance by supporting cognition and emotions (Pressley & Wolloshyn, 1995). Strategic
planning is interindividually different and involves strategy adaption in reaction to changing
personal, behavioural, and environmental conditions. Moreover, with increasing competences,
strategies can lose their effectiveness and have to be substituted by more effective ones.

In order to use these planned strategies, an individual has to motivate himself or herself
to initiate the actual performance of the task. One essential self-motivational belief is self-
efficacy (Bandura, 1997), which is defined as “personal beliefs about having the means to
learn or perform effectively” (Zimmerman, 2000, p. 17). It therefore does not refer to actual

competence but to beliefs about having the necessary competence. Self-efficacy has been

! Some model components are typed in italics as they were used in the three studies to model and to foster SRL
in college students.
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shown to influence the use of academic learning strategies (Fadlelmula, Cakiroglu, & Sungur,
2015; Zimmerman, Bandura, & Martinez-Pons, 1992), academic time management (Britton &
Tessor, 1991; Kandemir, llhan, Ozpolat, & Palanci, 2014), self-monitoring (Bouffard-
Bouchard, Parent, & Larivee, 1991), and goal setting (Zimmerman & Bandura, 1994), which
is why it is a central motivational belief. Self-efficacious individuals choose more challenging
goals (Barnard-Brak, Lan & Osland Paton, 2010) that positively influence self-motivation if
they are attained (Zimmerman & Kitsantas, 1997). In addition to self-efficacy, outcome
expectations concerning the long-term consequences of an action are an important self-
motivational belief (Pajares, 2008). Moreover, individuals should be intrinsically motivated
by the performance of the action itself and not solely by its consequences (Deci & Ryan,
2000). Similarly, a mastery goal orientation that focuses on the performance of a task is more
valuable for self-regulation than an outcome goal orientation that focuses on the result of a
performance (Dweck, 1986).

The performance or volitional control phase comprises the components of self-control
and self-observation. Self-control is necessary for individuals to focus on performance and
can be ensured by self-instruction, imagery, attention focusing, and task strategies. Whereas
self-instruction describes inner speech processes concerning strategies and task execution
(Schunk, 1982), imagery is a self-control strategy that uses mental pictures. Attention
focusing aims to shield concentration against internal and external distractions by the use of
volitional techniques (Kuhl, 1985). Task strategies can be used to reduce task complexity and
rearrange subtasks in a meaningful structure (Weinstein & Mayer, 1986). Concerning
academic contexts, learning strategies such as note taking and problem solving have proved
useful (Zimmerman & Martinez-Pons, 1988).

Besides self-instruction, self-observation is a further method to improve self-control.
The individual should monitor the performance in combination with its effects (Zimmerman

& Paulsen, 1995) in order to gain information on necessary strategy adaption. This self-
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observation can be simplified by hierarchical goal structures that refer to more specific and
proximal processes. Feedback from self-observation should be close to the actual performance
to allow for strategy correction (Bandura, 1986). Moreover, feedback that is informative,
accurate, and positive in valence has proved to be especially helpful. One self-observation
technique is self-recording as it helps to detect misleading behavioral patterns and their
accompanying environmental conditions. Self-experimentation is another self-observation
technique and comprises intentional variations of behavior to gain new insights about strategy
adaption.

Following the cycle of self-regulation, the next phase concerns self-reflection processes.
In the first step, the individual has to undertake self-judgments through self-evaluation to gain
information about whether a previously set goal has been attained or not. This evaluation can
be based on four different types of criteria. Mastery criteria use hierarchical goal structures to
rank performance in a novice-expert sequence. Previous performance criteria are especially
useful to display intraindividual progress concerning goal attainment. Normative criteria
comprise the comparison of one’s own performance with that of social counterparts and are
often used by individuals with outcome goal orientations. In a team setting, collaborative
criteria can be used to gain information about goal achievement. Highly interrelated to self-
evaluation are causal attribution processes that are about the reasons for success or failure
(Weiner, 1979). If a goal is not reached and the individual attributes this result to his or her
ability, he or she will not react in an adaptive way as there are no possibilities to change this
performance. Attributions of failure to strategy or effort are eligible as they give the
individual a starting point to optimize behavior and therefore influence the self-reactions.

Self-judgment is followed by a specific self-reaction: If the individual was able to reach
the previously set goal, self-satisfaction has a positive valence and will result in pursuing this
line of action. If a goal was not reached, the individual is dissatisfied and likely will give up

on the goal. The intensity of satisfaction or dissatisfaction is influenced by the intrinsic value
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of the task or goal. Inferences that are drawn from self-judgment can be either defensive if an
individual does not pursue a goal in order to prevent aversive emotions (e.g., helplessness,
procrastination; Garcia & Pintrich, 1994) or adaptive. Adaptive self-reactions are desirable as
they help the individual optimize strategies or performance parts to attain more challenging
goals (Zimmerman & Martinez-Pons, 1992). The cyclical character of Zimmerman’s process
model of self-regulation (2000) is obvious as self-reactions influence future forethought
phases by enhancing self-efficacy or intrinsic motivation as a consequence of self-satisfaction.
This increased motivation in turn influences goal setting and volitional control why self-

regulation can be seen as an ongoing process of behavioral optimization.

2.1.2 Development of Self-Regulation

Zimmerman (2000) describes the development of self-regulatory competences within a social-
cognitive framework (Bandura, 1986) that emphasizes the influence of social resources. The
hierarchical self-regulatory levels can be interpreted within a developmental perspective in
general or within a skill-acquisition perspective, as these levels have to be passed with every
new skill an individual acquires (Table 1).

The first level is an observational level of regulation as individuals can learn important
characteristics of a competence by observing skilled models. These models act strategic and
self-regulated because they have exemplary motivational orientations and metacognitive
skills. The skill acquisition is especially successful if the model is perceived as similar to the
individual and if using the skill has positive consequences for the model. Nevertheless,
personally enacting the strategies is often necessary to really learn them. In the second step,
the individual tries to imitate the model’s general strategic performance, which is the
emulation level. The individual’s performance can be optimized if the model explicitly
teaches the skill through social guidance and feedback. First uses of the strategy can motivate

the individual to optimize the newly learned skill.
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The third level of self-regulatory development is the self-controlled level. Deliberate
practice that encompasses structured and motivated efforts to improve a skill and which is
often accompanied by informative feedback through a teacher (Ericsson & Lehman, 1996) is
central to this level. The individual can perform the newly acquired skill within a structured
setting but without a model present. The highest developmental step is the self-regulated level
in which the individual can perform the skill adaptively to changes in personal and
environmental factors. Strategy usage can be optimized with regard to preceding
consequences, and attention resources can be used to optimize outcomes.

Although this model explains different hierarchical stages of self-regulatory
development, Zimmerman (2000) emphasizes that this sequence is not irreversible as in
developmental stage models. Even if this sequence results in the most effective learning
results, individuals can go back to previous stages if they decide that this will optimize their

skill development.

Table 1

Developmental Levels of Regulatory Competence (Zimmerman, 2000)

Level Name Description
1 Observation vicarious skill performance through competent
model
2 Emulation imitation of general skill performance with social
time guidance
3 Self-control skill performance without social guidance in
structured settings
4 Self-regulation  skill performance in adaption to changes in
v personal and environmental factors
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2.2 Self-Regulated Learning

2.2.1 Definition and Components of Self-Regulated Learning

As mentioned above, the construct of self-regulation (Zimmerman, 2000) is not tied to a
specific domain or research area, and the author emphasizes that it can be transferred easily to
different domains. Therefore, it can be applied to learning processes and is then called self-
regulated learning (SRL). Nevertheless, there are diverse definitions of SRL, and the
difference between self-regulation and SRL is often not explained precisely in literature.
Dinsmore, Alexander, and Loughlin (2008) investigated how metacognition, which is
generally defined as thinking about thinking (Flavell, 1978), self-regulation, and SRL are
connected. Although metacognition and self-regulation are rooted in slightly different
research lines, both constructs emphasize the importance of monitoring and control processes
concerning cognition and behavior. If these processes are referring only to academic contexts,
most authors use the term SRL to focus on learning.

Zimmerman and Schunk (2011) define SRL as “processes whereby learners personally
activate and sustain cognition, affects, and behaviors that are systematically oriented toward
the attainment of personal goals” (p. 1). Therefore, the construct comprises self-directed
knowledge acquisition, its adaptive usage as well as an ongoing actualization of knowledge in
response to changing environmental factors (Bronson, 2000). Feedback loops support the
individual in monitoring behavioral effectiveness and adapt less successful action lines by the
use of self-regulated learning strategies. Although there are different conceptualizations of
SRL (metacognitive focus: e.g., Leopold & Leutner, 2015; motivational focus: e.g., Usher &
Pajares, 2008), most authors agree that it entails cognitive, metacognitive, and motivational
components (Landmann et al.,, 2009). Whereas cognitive components describe strategy
knowledge and the effective use of learning strategies to process information in an optimal

way, metacognitive components refer to thinking about thinking (Flavell, 1978) and include
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planning, monitoring, and reflecting on learning processes as well as adapting goals and
strategies to learn more effectively. Motivational components subsume self-motivation,
motivational beliefs such as causal attribution and self-efficacy as well as volitional strategies
that help initiate and maintain learning processes.

To date, these volitional components have oftentimes been neglected in SRL models
(Duckworth, Gendler, & Gross, 2014) or SRL models have reflected only one aspect of
volition (e.g., effort in Hong and O’Neil’s model, 2001). Volition is described as a necessary
prerequisite to transform learning intentions into the actual use of learning strategies (Corno,
1993) and therefore has to comprise the inhibition of learning irrelevant behaviors during goal
attainment (Duckworth & Seligman, 2006). It also supports effort and concentration when
distractions are present (Corno, 2001). Although volition is a construct that originates in
action-control theory (Kuhl, 1984), it is seen as highly relevant for learning processes and
therefore for SRL (Zimmerman, 2011).

With regard to the remaining SRL components, action-control theory speaks in favor of
an interdependence of motivation and volition (Heckhausen & Kuhl, 1985) and describes two
forms of motivation. Choice motivation is important in the pre-decisional phase of an action
when learning intentions are created (Garcia, McCann, Turner, & Roska, 1998) and comprises
motivational beliefs and influences goal setting (Husman, McCann, & Crowson, 2000).
Executive motivation is relevant for the post-decisional phase when intentions are
implemented into an action course through instrumental strategies and has an impact on effort
maintenance (Garcia et al., 1998). In line with this, Gollwitzer (1996) differentiates between a
motivational mindset for choice motivation and a volitional mindset for executive motivation.

Concerning SRL theories, choice motivation represents the majority of motivational
processes included in the models (self-efficacy, intrinsic motivation, etc.), whereas executive
motivation is only rarely included although it is highly relevant for intention implementation

and goal-directed behavior (Garcia et al., 1998). Because of this neglected integration of
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volitional aspects into the framework of SRL, several authors argue for the necessity of cross-
fertilizing action-control theory and SRL theory to gain a deeper understanding of volitional
processes within SRL (Duckworth et al., 2014; Wolters, 2003b). When integrating volition
into SRL it is necessary to develop a learning-specific conceptualization of volition.
Reviewing previous research, it is obvious that the three constructs of academic delay of
gratification (Bembenutty & Karabenick, 2004), procrastination (Steel, 2007), and future time
perspective (Dewitte & Lens, 2000) represent important volitional constructs within learning
research and are highly interrelated. As Bembenutty and Karabenick (2004) state, it would be
necessary to investigate these three concepts within an SRL framework. Following this
outline of SRL components, the next sections aim to depict different models of SRL and

describe how the components are theoretically hypothesized to relate.

2.2.2 Models of Self-Regulated Learning

Component-Process Distinction

In general, two types of models are used to describe SRL. On the one hand, component
models specify different levels of regulation and are relatively static (Landmann et al., 2009).
Therefore, they consider SRL as a rather stable competence that is characterized by distinct
model components. One example is the three-layer model of SRL (Boekaerts, 1999) that
focuses on the interaction of cognitive, metacognitive, and motivational regulatory processes
that refer to three hierarchical layers (see Figure 3). The inner layer concerns the regulation of
information processing and represents cognitive learning strategies that are used during the
learning process. The second layer concerns the regulation of the whole learning process and
focuses on the usage and control of learning strategies. Therefore it represents metacognitive
knowledge and the use of metacognitive strategies. The outer layer refers to the regulation of
the self and therefore encompasses motivational components such as goal setting and resource

activation. Although the layers interact with each other, the model is relatively stable as it
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describes different regulatory focuses that require using layer-specific strategies to optimize
learning processes. As there are no feedback loops included, behavioral adaption is not a

central part of the model.

regulationof the self

regulation of learning process

regulation of processing modes

choice of cognitive strategies

use of metacognitive knowledge/skill

choice of goals and resources

Figure 3. Three-layer model of self-regulated learning (adapted from Boekaerts, 1999).

On the other hand, process models describe SRL as a dynamic state that changes in
dependence on environmental and situational conditions (Schmitz & Wiese, 2006). This
adaption can be ensured through feedback loops that inform the individual about ineffective
strategies or unrealistic goals and therefore help optimize learning behavior (Landmann et al.,
2009). The present thesis is based on the process model of self-regulation (Zimmerman, 2000)
that can easily be transferred to learning processes (see section 2.1.2). The sequence of
planning, performance, and reflection phases that are cyclical and connected by feedback
loops help derive intervention methods to foster SRL. As each of the phases entails important
components, interventions can be designed using these components as guidelines for specific
methods.

Trait-State Distinction

Besides this component-process distinction, SRL models can be differentiated with regard to

the trait-state categorization that focuses more on the time perspective of the construct. This
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differentiation originates in the research field of personality (Chaplin, John, & Goldberg,
1988) but has been transferred to the field of SRL (Hong & O’Neil, 2001). Traits are
described as stable personal features that do not change in response to environmental
conditions (Hertzog & Nesselroade, 2003). Trait SRL is then seen as general learning
disposition (Boekaerts & Corno, 2005) that determines the use of cognitive, metacognitive,
and motivational learning strategies. In line with this, Corno (2001) describes SRL habits as
behavioral routines that concern effort and resource management as well as SRL tactics and
strategies that are used regularly.

Contrarily, states are seen as personal features that are dynamic and changing
intraindividually with regard to time and situations (Hertzog & Nesselroade, 2003).
Therefore, they “represent dimensions of intraindividual variability over time or occasions”
(Schmitz & Wiese, 2006, p. 65). State SRL can be described as situation-dependent changes
in metacognitive effort or motivational resources. A learning state refers to learning behavior
during one day and is bound by a given learning task. Thus, a learning sequence represents
the learning process and is the combination of several states (Schmitz & Wiese, 2006).

Although component models of SRL are more in line with trait conception, and process
models of SRL describe dynamic states, a clear distinction between these types of models is
not always possible: Winne and Perry (2000) postulated that SRL has “properties of an
aptitude and an event” (p. 534) and Matthews, Schwean, Campbell, Saklofske, and Mohamed
(2000) describe SRL as a concept with nomothetic (trait) and idiographic (state) qualities. In
line with this, Schmitz and Wiese (2006) argue that Zimmerman’s process model is not a
mere state model as the author does not make specific statement on the model’s time frame.
Moreover, Zimmerman (2000) speaks of “highly self-regulated individuals” (p. 17), which is
more in line with a trait conception, and Schmitz (2001) emphasizes, that state and trait
components are mixed within the levels of Zimmerman’s model (2000).

Example of a state model of SRL
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Based on the abovementioned discussion, Schmitz and Wiese (2006) proposed an adaption of
Zimmerman’s model that is only suitable for learning states and is very short-term. It
therefore includes situational components that influence the learning process. The phases of
forethought, action, and reflection refer to single learning actions that are bounded through
specific start and end points of learning tasks. The cyclical nature of this model underlines the

dynamic character of learning states that can be optimized through feedback loops (see Figure

4).
learning quality
situation affect -learning strategies
\ - metacognitive strategies
goals > - self-monitoring
motivation - resource management strategies
task < self-efficacy learning quantity

-time

~

learning outcome
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- quantity

- satisfaction

self-reflection

affect

Figure 4. State model of self-regulated learning (Schmitz & Wiese, 2006)

The pre-actional phase comprises several components that are influenced by situational
aspects (e.g., stress, demands) and task characteristics. Besides goal setting and affect
(Boekaerts, 1997), motivational aspects are of high relevance. Intrinsic motivation comprises
satisfaction for the learning activity itself and is especially supportive for learning outcomes
(Deci & Ryan, 2000). Moreover, self-efficacy is a crucial component of the pre-actional phase
as it influences effort, persistence, the use of learning strategies, and achievement (Schunk &
Ertmer, 2000). The action phase of learning is divided into quantity and quality. Whereas

learning quantity describes the time invested into specific learning behaviors, learning quality
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comprises volitional and learning strategies. Metacognitive strategies (planning, regulation,
and monitoring) and resource-management strategies (internal and external) are seen as
especially supportive learning strategies. Volitional strategies include attention and
motivation control (Kuhl & Fuhrmann, 1998) and help to overcome procrastination as well as
to handle distractions. The post-actional phase contains self-reflections, i.e., the judgment and
evaluation of the learning outcome compared to previously set goals. These evaluations can
be concerned with the quality and the quantity of learning outcomes. Depending on the level
of goal attainment, self-reflections can result in positive (satisfaction) or negative
(dissatisfaction) affect. Adaptive self-reactions should follow the non-achievement of a goal
and can contain goal or strategy modifications for the next learning cycle.

Example of a trait model of SRL

Although state models have recently gained importance (Alexander, 2013), trait models of
SRL are necessary to predict individual differences (Hong & O’Neil, 2001) and to examine
training-induced SRL changes. Following a developmental or longitudinal research line, SRL
has to be assessed as a trait because an investigation of two states and their change from the
first to the second measurement point would not be very informative because of the dynamic
and unstable character of states (Breuer & Eugster, 2006). One example of a trait model of
SRL is the model of Hong & O’Neil (2001, Figure 5). In their model, SRL is conceptualized
as a third-order factor that is superordinate to the second-order factors of motivation and
metacognition. These two factors are highly relevant components of SRL and therefore are
part of most SRL models and definitions (Efklides, 2011). Both factors in turn integrate
important SRL subcomponents. Whereas the metacognitive factor includes planning and self-
checking, the motivational factor subsumes effort and self-efficacy. It is obvious that these
motivational components are of different nature as self-efficacy is a motivational belief that
refers to attitudes about one’s own competences (Bandura, 1997) and therefore impacts goal

setting, whereas effort includes deliberate behaviors during the pursuit of a goal (Carver &
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Scheier, 2000) and is therefore volitional in nature (Zimmerman, 2000). This is an important
advantage of the model as most SRL models have neglected volitional components despite

their relevance in the pursuit of goals (Garcia et al., 1998).

Metacognition

Planning Self-Checking

Figure 5. Trait model of self-regulated learning (Hong & O’Neil, 2001)

Nevertheless, it is obvious that Hong and O’Neil’s model (2001) has several limitations. It
both simplifies the motivational belief and volitional component by representing them through
only one subcomponent (self-efficacy and effort). Moreover, the model does not integrate a
second-order cognitive factor, although most authors agree that SRL comprises cognitive
components besides motivational and metacognitive components (Boekaerts, 1999).
Additionally, the metacognitive construct of self-checking mixes the components of self-
recording and self-evaluation, which are seen as distinct SRL strategies that occur in different
phases of learning (Zimmerman, 2000).

Integration of Trait- and State-Models

Although there are distinct models to describe SRL as trait and as state, SRL is seen as a
cumulative process, which is why Schmitz and Wiese (2006) argue that changes in state SRL
should influence trait SRL if they operate similarly for a longer time period. Reciprocally,

trait models are supposed to be superordinate to state models as the sequence of single states
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is imbedded within the trait (see Figure 6). Therefore, traits should influence states to a
specific extent. This assumption is in line with Hong’s (1995) findings that state and trait SRL

are highly interrelated and that both constructs positively influence academic success.

2 state t _
trait t-1 trait t+1

pre-action action post-action

> > — — ——

Figure 6. State-trait conception of SRL (see Schmitz, Landmann, & Perels, 2007, p. 321).

Accordingly, Schmidt (2009) proposed a model that integrates both perspectives (see Figure
7). State SRL comprises the three cyclical phases of pre-action, action, and post-action and all
phases encompass metacognitive and motivational components, with the pre-action phase
including an assessment of situational conditions. State SRL is imbedded within trait SRL,
which covers the same components but is not distinguished into cyclical phases. Trait SRL is
therefore task- and situation-independent and describes the SRL abilities an individual has.
Both trait SRL and state SRL are in turn influenced by individual traits such as intelligence,
personality, and personal values. Schmidt (2009) could mainly confirm these hypotheses and
showed that personality variables predict trait SRL and that both personality and SRL traits
predict SRL states. The integration of trait and state perspective therefore could be fruitful for
practical reasons as knowledge of SRL traits helps to predict the effectiveness of interventions
for specific groups of participants. Moreover, SRL traits can be useful in the development of
content-independent training materials that can be used with several groups and that are useful

for a wide range of learning situations.
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Figure 7. Integrative state-trait model of self-regulated learning (Schmidt, 2009).

Research desiderates: As trait models have been eclipsed by state models because of their
relevance for theory and practice, research findings concerning trait SRL models are sparse.
Nevertheless, some trait models of SRL have been proposed (e.g., Hong & O’Neil, 2001) but
they have several points of criticism and cannot be easily transferred to state SRL. Using
Schmidt’s research (2009) as a base for the development of a model that integrates trait and
state SRL and that can be used to investigate a connection of both levels would be desirable.
As trait models superordinate state models, it would be necessary to first develop a trait model
that can then be transferred to the state level. Moreover, trait models help to understand
individual differences in SRL and differential effects of SRL interventions (Hong & O’Neil,
2001). As mentioned above, trait models should integrate volitional components besides
cognitive, metacognitive, and motivational components, as these have mostly been neglected

in SRL models so far (Garcia et al., 1998).
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2.2.3 Individual Differences in Self-Regulated Learning

As the introduction clarified, SRL is highly relevant in the context of college learning and is
hypothesized to be compounded of several cognitive, metacognitive, motivational, and
volitional factors. Defining SRL as a trait that describes a general learning disposition
(Boekaerts & Corno, 2005) and which is determined by the use of cognitive, metacognitive,
and motivational learning strategies leads to the assumption that interindividual differences in
this competence exist. This assumption is supported by research results that investigated
differences in SRL regarding academic achievement levels (e.g., Broadbent & Poon, 2015;
Zhu et al., 2016). Since this thesis focuses on college students, only findings from this group
will be shared although the relationship between SRL and achievement is obvious for younger
students as well (e.g., Throndsen, 2011; Zimmerman & Martinez-Pons, 1986).

Highly self-regulated college students are characterized by the application of self-
regulative strategies before, during, and after test taking and achieving higher scores than
college students who report less strategy usage (Kitsantas, 2002). In line with this, high-
achieving students seem to use more SRL strategies in general and more SRL strategies that
are different from each other (Nandagopal & Ericsson, 2012; Sundre & Kitsantas, 2004). In
contrast, low-achieving students seldom use previous results to adapt their learning behavior
(Hacker, Bol, Horgan, & Rakow, 2000). This supports the results of Valle et al. (2008), who
found three clusters of SRL in college students (low, middle, and high) that were predictive of
achievement level. A similar result stems from Barnard-Brak, Lan, and Paton (2010), who
determined five quantitatively different SRL profiles in college students; consistent with the
hypothesis that SRL positively influences academic achievement, students with the most
advantageous profile of SRL strategy use showed the highest achievement. Moreover, Liu et
al. (2014) conducted a cluster analysis on SRL abilities and found two adaptive and two

maladaptive SRL clusters that were related to achievement level. Although the construct of
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SRL in general has a high relevance for college student learning, time management strategies
(Kitsantas et al., 2008), elaboration strategies (Tynjala et al., 2005), and self-efficacy
(DiBenedetto & Bembenutty, 2011; Richardson et al., 2012) seem to have special importance
for academic success. A recent meta-analysis (Sitzman & Ely, 2011) underlines the
importance of metacognitive strategies, motivation, attribution, goal-setting, and self-efficacy
for successful learning processes.

Besides achievement, personality is an important factor when analyzing individual
differences in SRL (Schmidt, 2009; Zeidner, Boekaerts, & Pintrich, 2000). Personality traits
are defined as stable individual differences that help to understand individual patterns of
cognitions, behaviors, and emotions (Hogan, Hogan, & Roberts, 1996). Eilam, Zeidner, and
Aharon (2009) therefore argue that personality traits could influence students’ interaction with
their learning environment and therefore have an impact on the relation between ability and
achievement. In this context, the Big Five traits are central for investigating personality
factors, and Bidjerano and Dai (2007) summed up several findings concerning their
relationship with learning and SRL: Conscientiousness and openness to experience are
supposed to positively influence learning as they are positively related to strategies that are
part of SRL (e.g., motivation, Chamorro-Premuzic & Furnham, 2003; analytic learning,
Geisler-Brenstein, Schmeck, & Hetherington, 1996; elaborative strategies, Slaats, van der
Sanden, & Lodewijks, 1997). In line with this, they found both these personality traits to be
positively related to metacognitve, elaborative, and motivational SRL strategies (Bidjerano &
Dai, 2007).

In contrast to this distinct positive relationship, the findings concerning the relationship
of agreeableness and extraversion with SRL strategies are somewhat ambiguous. Whereas
agreeableness is positively related to effort (Eilam et al., 2009), it is also related to surface
learning, which is a less optimal learning strategy (Slaats et al., 1997). Extraversion can

support learning by promoting social behaviors such as help seeking, but this trait is found to
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be related to less reflective problem solving abilities (Matthews, 1997). Concerning
neuroticism, there is agreement that this personality trait has a negative influence on learning
and academic outcomes as it is related to lower analytic ability and conceptual understanding
in combination with a surface approach (Matthews & Zeidner, 2004). Similar to neuroticism,
test anxiety is a learning-relevant trait, especially in college environments, although it is not
one of the Big Five personality traits. It is found to have negative effects on SRL (Artino &
Stephens, 2009; Bembenutty, Mc Keachie, Karabenick, & Lin, 1998; Kesici et al., 2011) and

academic achievement (Warr & Downing, 2000).

Research desiderates: It is obvious that SRL is related to achievement level as well as to
several personality traits that can act as facilitators or suppressors of successful (college)
learning. Several studies have already pursued the cluster approach to determine SRL profiles
that are either positive or negative for learning. As previous research resulted in different
numbers of SRL profiles for college students (three, four, five), future research is needed to
determine which SRL components determine adaptive or maladaptive SRL clusters and how
these are related to achievement. Following such a person-centered approach (Niemivirta,
2002), it would be of interest to investigate how these profiles differ with regard to
personality factors. As there are inconsistent results about agreeableness and extraversion, a
more thorough investigation of their influence on SRL is needed (Schmidt, 2009). In general,
research on the interaction of personality with SRL is sparse and has to be increased

(Bidjerano & Dai, 2007).

2.3 Fostering Self-Regulated Learning

Although SRL is important for postsecondary academic success, college students oftentimes
show deficits in the knowledge and application of SRL strategies (Bembenutty, 2011b) and

tend to overestimate their competences, which can lead to underachievement because of
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missing regulatory behavior (Dunlosky & Rawson, 2012; Koriat & Bjork, 2006). This finding
hints at an inadequate calibration and missing SRL (especially metacognitive) competencies
(Cohen, 2012; Hadwin & Webster, 2013; Peverly et al., 2003), which is why college students
have a special need for SRL support. Despite this relevance, opportunities to improve cross-
curricular competences such as SRL are rarely institutionalized in German universities (Paetz
et al., 2011). Because of this and the construct’s relevance, it is important to gain new insight
into how to foster SRL most effectively in college students. Kitsantas et al. (2008) suppose
that “the ability to self-regulate [...] [is] a learned skill” (p. 64), and Schunk and Ertmer
(2000) state that “self-regulation is not an all-or-none phenomenon [but] refers to the degree
that students are metacognitively, motivationally, and behaviorally active in their learning” (p.
632). Concordantly, Manning, Glasner, and Smith (1996) emphasize that no individual is
totally self-regulated, and Stoeger and Ziegler (2011) conclude that there is extensive
evidence showing that SRL can be taught. In conclusion, it seems to be necessary and
possible to foster SRL through strategy instruction and training.

Interventions to foster SRL are classified into direct and indirect interventions (Schmidt
& Otto, 2010). Whereas direct interventions are aimed at the learner and are designed to
impart SRL strategies, indirect interventions aim to improve learning environments, e.g.,
through training of people who influence learning (e.g., teachers). As college learning
oftentimes takes place at home, this represents an autonomous environment that is not guided
by teachers. Therefore, direct interventions are the method of choice to foster SRL in college
students. Trainings that impart strategy knowledge and practice are the most common
intervention method in the field of SRL. In this context, fostering self-monitoring through
learning diaries is highly relevant to boost training effects (Schmitz & Wiese, 2006).
Nevertheless, both methods can be used independently to support students’ SRL. The
following sections give an overview of research on trainings, learning diaries, and their

combination.
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2.3.1 Trainings

Trainings that aim directly to enhance learners’ SRL have been found to be effective in
different learning environments. SRL trainings can be conducted successfully in preschool
(e.g., Perels, Merget-Kullman, Wende, Schmitz, & Buchbinder, 2009), primary school (e.g.,
Dignath et al., 2008; Throndsen, 2011), and secondary school (Perels et al., 2005; Perels et al.,
2009) and support the assumption that SRL is an important prerequisite for lifelong learning
(Luftenegger et al., 2012). Concerning school context, trainings are especially effective when
contextualized within specific subjects (Hattie, Biggs, & Purdie, 1996; Dignath et al., 2008)
because students can transfer strategies easily to general problem solving in the specific
domain such as mathematics, reading, or writing (Brunstein & Glaser, 2011; Fuchs et al.,
2003; Souvignier & Mokhlesgerami, 2006).

With regard to the college context, Simpson, Hynd, Nist, and Burrell (1997) classified
programs to foster learning strategies into five categories: learning-to-learn courses (semester-
long, developmental in nature, psychological concept as base, focus on SRL through learning
strategy instruction), supplemental instruction (developmental in nature, strategic learning
concepts are embedded within specific courses), programs for underprepared and at-risk
students (e.g., in reading and writing), general reading and writing courses (sometimes in
combination with learning strategy instruction), and learning assistance centers (courses and
tutoring for various study skills). Weinstein, Husman, and Dierking (2000) conclude that
learning-to-learn courses have the highest potential to positively influence academic
achievement and strategy transfer. As these courses teach conditional, declarative, and
procedural knowledge in combination with learning strategies and self-regulation
components, students are prone to use their knowledge across different academic situations.

In line with this, there are several studies that hint at the usefulness of trainings to foster

SRL in college students: Schmitz (2001) and Schmitz and Wiese (2006) showed that a
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training on learning and volition strategies was appropriate to enhance college students’ SRL.
Moreover, these trainings positively influence academic results: Weinstein et al. (2000)
conducted training on motivation, goal setting, planning, and monitoring and found positive
effects on grades and graduation rates. Achievement is also positively influenced through a
training of reflection and attribution strategies (Masui & De Corte, 2005; Zimmerman,
Moylan, Hudesman, White, & Flugman, 2011) as well as goal-setting and monitoring
strategies (Nunez et al., 2011). Training can also enhance students’ motivation about a
specific topic and therefore positively influence their achievement (Leutner, Barthel &
Schreiber, 2001). Additionally, it has been shown that training effects can be long-lasting as
trained students showed higher grades four semesters after the training (Bail, Zhang, &
Tachiyama, 2008). Moreover, web-based training has been shown to foster SRL in college
students (Bellhduser, Losch, Winter, & Schmitz, 2016). Although SRL trainings have been
found to be effective, they oftentimes focus on only one or two specific SRL strategies instead
of supporting the whole SRL cycle.

As in a school context, SRL trainings in college are often linked to specific fields of
study and combine SRL strategies with subject-specific contents (business economics, Masui
& DeCorte, 2005; mathematics, Zimmerman et al., 2011). Schober, Wagner, Reimann, and
Spiel (2008) conducted an online training to impart SRL strategy knowledge and knowledge
on research methods in psychology and found it to be effective. Training participants showed
higher scores on the exam at the end of the semester than the students who did not participate
in the training program. Despite the effectiveness of content-specific SRL training, content-
independent SRL trainings have economic advantages, especially in college. A multiplicity of
college subjects makes it necessary to develop training that can be applied ubiquitously with
all groups of students. Such content-independent trainings have also been found to be

effective (Bail et al., 2008; Hofer & Yu, 2003; Reeves & Stich, 2011; Schmitz, 2001) as
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optimizing general learning habits and attitudes as well as dealing with learning problems is
an important competence in every field of study (Dembo & Seli, 2004).

Research desiderates: Although several studies speak in favor of the effectiveness of SRL
training to enhance study skills and academic achievement, SRL training programs often
focus on specific SRL strategies (e.g., time management, self-reflection) and therefore neglect
other important strategies. As a guideline for developing SRL interventions, Goetz, Nett, and
Hall (2013) summarize seven aspects of classroom instruction that are highly important when
fostering SRL: challenging and realistic goal setting, monitoring learning behavior, planning
learning strategies, evaluating own achievement, motivation through reinforcement for
appropriate behavior, degrees of freedom when practicing specific tasks, and regulating
learning behavior (see Ormrod, 2006). Interventions that include instructions on all these
aspects should be especially effective. Therefore, it is necessary to develop training programs
that impart strategy knowledge concerning all SRL components and that provide a theoretical
framework so that students can transfer their SRL knowledge into different academic
challenges. Strategies that are part of training programs should represent the categories of
motivational, volitional, cognitive, and metacognitive strategies (Boekaerts, 1999) and should
reflect the whole SRL cycle (forethought, performance, and reflection phase; Zimmerman,
2000). Such multiphase trainings that provide a comprehensive framework for participants
make it easier to evaluate the effectiveness of learned strategies and support optimal

performance and motivational attitudes (Cleary, Platten, & Nelson, 2008; Zimmerman, 2008).

2.3.2 Fostering SRL through self-monitoring

Besides trainings that impart SRL strategy knowledge and practice, increasing self-monitoring
seems promising to foster SRL. Self-monitoring is a critical component of the performance
phase of Zimmerman’s model of self-regulation (2000) and comprises deliberate observations

of one’s own behavior (Lan, 1996). It therefore provides information on proceedings, as the
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individual is able to observe his behavior online, which is why behavioral alterations can be
conducted just in time (Klug, Ogrin, Keller, Ihringer, & Schmitz, 2011). In line with this,
Pressley and Ghatala (1990) define self-monitoring as “an executive process, activating and
deactivating other processes, as a function of on-line evaluation of thought processes and
products as they occur” (p. 19). The individual therefore learns about discrepancies
concerning planned action lines and thus is able to correct his or her behavior and adapt
ineffective strategies (Bandura, 1982). Strategies such as attention focusing and self-
instruction can be helpful to adapt the action line most effectively. Self-monitoring supports
the evaluation of learning strategies’ effectiveness as the learner assesses if the strategy
supports goal achievement and how much effort he or she has to release to use this strategy
(Pressley & Ghatala, 1990). Besides its central position within the performance phase of each
self-regulation cycle, self-monitoring can refer to whole learning cycles; it then occurs on a
higher-level order than learning itself and concerns the monitoring of the entire learning
process and improvable parts of learning cycles (Schmitz et al., 2007).

Despite this relevance, “only about 20% of students reported using some self-
monitoring strategies during their daily studying” (Lan, 2005, p. 122). As Zimmerman (1989)
argued, students often are misinformed or uninformed concerning self-monitoring strategies,
and they are prone to have low self-efficacy for the use of self-monitoring strategies. This is
why interventions that aim to enhance self-monitoring are of crucial importance in college,
and Goetz et al. (2013) recommend self-monitoring be part of an optimal SRL intervention.

Referring to the framework of SRL, standardized learning diaries are the method of
choice to foster self-monitoring in a standardized way (Landmann et al., 2009). These diaries
comprise short questionnaires that reflect forethought, performance, and reflection phases in
reference to Zimmerman’s process model of self-regulation (2000). Learning diaries help to
assess learning strategies and emotions more closely to actual behavior as the first part

(forethought phase) is worked on before learning, whereas the second part (performance and
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reflection phase) is worked on after finishing a learning action (Klug et al., 2011). As learning
strategies, emotions, and cognitions are assessed, students have to think about them and
become aware of otherwise unconscious behavioral acts. Learning diaries often have to be
filled out daily, so they can induce self-monitoring which in turn fosters SRL (Klug et al.,
2011; Zimmerman & Paulsen, 1995) and supports the optimization of the monitored behavior
(Kanfer, Reinecker, & Schmelzer, 1996). “[T]hey serve as a self-instructional tool for
documenting and reflecting learning processes” (Klug et al., 2011, p. 58) and therefore can
trigger metacognitive thoughts (Schmitz & Wiese, 2006) that in turn enhance the use of self-
regulated learning strategies.

Despite the hypothesized positive influence of learning diaries on self-monitoring and
SRL, findings about their effects on SRL without any further intervention are ambiguous:
some studies found a positive effect of learning diaries on SRL (Landmann, 2005; Schmitz &
Perels, 2011) reflecting the so called reactivity effect that represents an alteration of behavior
in a desirable way only because of self-monitoring of cognitions and own behavior
(Korotitsch & Nelson-Gray, 1999). Dignath-van Ewijk et al. (2015) analyzed the effects of a
learning diary for college students and found that students increased in metacognitive skills,
metacognitive attitude, and time management. Nevertheless, the learning diaries used in this
study incorporated strategy instruction that varied from week to week. Therefore, it can be
assumed that the learning diaries were not mere self-reflection tools but served as direct SRL
intervention. Whereas Dignath-van Ewijk et al. (2015) compared the learning diary
intervention group only to a passive control group, Fabriz et al. (2014) compared the effects
of a learning diary, a university SRL course, and their combination and found that only the
combination of both methods had positive effects on SRL. The missing effect of the single
learning diary in their study could be explained by the fact that students did not receive a
theoretical framework to assess the usefulness of this intervention (Lan, 2005; Zimmerman &

Paulsen, 1995).
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In line with this result, several authors hypothesize that learning diaries should be
especially effective when SRL interventions are added (Schmitz, Klug, & Schmidt, 2011,
Schmitz & Wiese, 2006): Learning diaries have a high ecological validity as they are filled
out at home in a familiar learning environment. Therefore, transfer to all-day learning tasks
should be supported. Learning diaries, moreover, should remind training participants about
the strategies learned during training and help exercise them at home. Additionally,
metacognitive thoughts triggered by learning diaries should help identify ineffective learning
processes. Finally, the daily routine of filling out the learning diaries resembles deliberate
practice of the newly acquired learning strategies. This ambiguity concerning the benefits of
learning diaries as a single intervention or as a training boost necessitates further

investigation.

Research desiderates: As there are ambiguous results about how to best foster SRL in college,
the impact of SRL trainings, learning diaries, and their combination has to be clarified.
Because the effects of learning diaries and SRL trainings are often confounded (Schmitz,
2001), both single method effects as well as effects of their combination have to be
investigated. Since the study of Fabriz et al. (2014) was the first to implement such a 2 x 2-
design but did not find any effects for the single interventions, this result pattern has to be
clarified by replicating the study. Fabriz et al. (2014) investigated the effects of a university
course on SRL that did not directly train SRL strategies, which is why it would be interesting
to know the results with an SRL intervention that is solely designed to impart strategy
knowledge and increase students’ SRL processes. Investigating this intervention in
combination with a learning diary could result in new insights on how to foster SRL most

effectively in college students.
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2.3.3 Aptitude-Treatment-Interactions

The previous section clarified the necessity of interventions to foster SRL and summarized the
positive effects of SRL-enhancing methods on learning and achievement. Following a person-
centered approach (Bergman, Magnusson, & El Khouri, 2003; Snow, Corno, & Jackson,
1996), it is interesting to investigate how individual preconditions influence intervention
effects and whether these effects are weakened or strengthened by specific learner
characteristics (Bidjerano & Dai, 2007; Masui & De Corte, 2005). In this context, the
analyses of aptitude-treatment-interactions (ATI) can result in new insights as given
conditions in learners can influence their development, resulting of a specific instructional
environment (Snow, 1992). Findings concerning such individual reactions to different
instructional treatments can help adapt and tailor instructions so that they fit different learner
types (Snow, 1976).

Aptitudes are defined as personal characteristics that influence the probability of
succeeding given a specific treatment (Snow, 1976). Following Snow and Lohman (1984),
five criteria have to be met to establish an aptitude theory for a specific construct:

“1. To interpret the psychological nature of the individual difference construct to be
considered an aptitude, and the measures considered to reflect this nature.

2. To specify the treatment situations for which the construct serves as aptitude, and the
criterion measures to be used to validate this claim.

3. To demonstrate and explain the predictive, propaedeutic links that connect the aptitude,
treatment, and criterion measures.

4. To demonstrate and explain the degree to which differential prediction exists for
contrasting treatments.

5. To demonstrate and explain the degree to which the aptitude can be changed through

reciprocal aptitude-treatment links.” (p. 349)
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With regard to SRL, point 1 is fulfilled as several authors regard SRL as a trait that influences
individual learning habits (Boekaerts & Corno, 2005). The fact that a large number of studies
hint at the positive influence of SRL on achievement given regular school or college treatment
(e.g., Kitsantas, 2002; Throndsen, 2011) refers to point 2 and point 3. Every learning situation
can be regarded as treatment for SRL, and resulting achievement is seen as a criterion
measure that validates this claim. With regard to point 4 and point 5, a reasonable number of
studies hints at the changeability of SRL through interventions (Dignath et al., 2008) and at
the fact that different interventions are not equally effective for all groups of learners (e.g.,
Fabriz et al., 2104).

Besides the fact that ATI research enables a deeper investigation of instructional effects
than just a comparison of different treatment groups (Borg & Gall, 1989), taking into account
the heterogeneity of treatment groups can help to avoid misinterpretations of interventions
(Lapka, Wagner, Schober, Gradinger, & Spiel, 2011). Following this research paradigm,
Lapka et al. (2011) found that an online SRL intervention was only beneficial for students
with specific motivational profiles. Whereas competence-oriented students and students with
motivational deficits could benefit from an intervention to foster SRL in combination with
psychology methods, motivationally balanced students showed no increase in criterion
variables. Additionally, a study by Gonzalez-Pienda, Fernandez, Bernardo, Nunez, and
Rosario (2014) lead to the conclusion that only participants with a low SRL baseline benefited
from an SRL training indicating a compensation effect (Klauer, 1993). Students with low
SRL strategy knowledge are able to practice and therefore automatize the strategies taught in
an SRL intervention, whereas highly self-regulated learners have a low potential to develop
their SRL skills any further. As newly learned strategies first have to be internalized to be
transferred to other learning challenges, it can be hypothesized that the increase occurs not
directly after training but later in development (Hager & Hasselhorn, 2000). An alternative

hypothesis is that students with moderate SRL skills would especially benefit from an
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intervention as they have a base on which to develop their strategies, whereas low SRL
students first have to acquire basic SRL skills (Barnard-Brak et al., 2010).

Contrary to this compensation effect, it is possible that ATI-research in SRL shows the
so-called Matthew effect, which indicates the advantageous development for students that
started with high skills (Walberg & Tsai, 1983). As high SRL students possess skills to
effectively control their cognitions and motivation, they are prone to benefit from strategy
training as they can apply the strategies more easily than lower SRL students (Alexander,
Carr, & Schwanenflugel, 1995).

Although ATI has the potential to detect differences in positive effects for different
subgroups for learning, it can also uncover possible negative effects of interventions that
result of a poor fit between individual preconditions and treatment (“mathemathanic effects”,
Lohman, 1986, p. 192). With regard to SRL interventions, it can be hypothesized that linear
instructional designs are rather negative for high SRL students as they prefer independent

problem-solving (Feuerstein, 1980).

Research desiderates: Although there is awareness about the fact that individual differences
can influence intervention effects and can even lead to misinterpretations of these effects, few
studies have adopted an ATI-framework in SRL research. Therefore, it would be interesting to
investigate how different groups of students benefit from an SRL intervention to create
guidelines for designing optimal instructions. As findings about this research question are
sparse in the field of SRL, it is difficult to derive a hypothesis concerning the effectiveness of
interventions for specific groups of learners. One possibility to gain first insights would be to
investigate the presence of SRL profiles in college students as a few authors have already
done (e.g., Liu et al., 2014; Valle et al., 2008) and to analyze how students with different

profiles benefit from an intervention to foster SRL.
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3 Research Aims

Based on the theoretical frameworks and empirical findings summarized in the preceding
section, this thesis pursues the overall aim of modeling and fostering SRL in college students
by including a differential perspective. This comprehensive question should help gain new
insights into the SRL processes of college students and should result in guidelines on how to
foster this competence most effectively for this target group. Therefore, the thesis aims to
answer questions of theoretical and practical relevance. The derivation of research aims is
based on the before-mentioned research desiderates with the aim to provide new insights on
these unreserved issues. The modeling part of the thesis comprises the investigation of SRL’s
structure and the interrelation of important components with the aim to develop a trait model
of SRL that integrates volitional components besides cognitive, metacognitive, and
motivational components (study 1). This model could provide guidelines when developing
intervention programs to foster SRL. The fostering part of the thesis takes into account the
findings of study | and addresses the question of how to foster SRL most effectively in
college. Therefore, it investigates the usefulness of an active SRL training that incorporates
the components of the trait model, a structured learning diary that should enhance self-
monitoring, and the combination of both methods (study Il). The differential part is pursued
by analyzing the presence of different SRL profiles, investigating their relation to
achievement levels and personality structure and their influence on the effects of the above-
mentioned SRL training adopting an ATI framework (study Ill). These three aims
simultaneously represent the research objective of the three empirical studies the thesis is

grounded on.
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3.1 Aiml

As mentioned above, SRL can be conceptualized as state or as trait (Hong, 1998). Although
state models are highly relevant to explain changes in self-regulated behavior, trait models are
important as well as they can be used to investigate individual differences in SRL (Boekaerts
& Corno, 2005). The trait model of Hong and O’Neil (2001) is a first attempt to describe SRL
as a third-order trait that subsumes several motivational and metacognitive components.
Nevertheless, the model has several shortcomings as it does not integrate a cognitive
component, represents motivation and metacognition by only two subcomponents each, and
neglects the volitional component. Therefore, the first aim of the thesis is to develop and
evaluate an integrative trait model of SRL that addresses these shortcomings.

One the one hand, the model should incorporate a cognitive factor, as several authors
agree that SRL is composed of metacognitive, motivational, and cognitive factors (e.g.,
Boekaerts, 1999). On the other hand, a volitional factor will be integrated and investigated
with regard to its position within SRL. As volition has oftentimes been neglected in SRL
research (Garcia et al., 1998), a new conception of trait volition for SRL has been developed
by integrating future time perspective, academic delay of gratification, and procrastination.
These constructs are very relevant in the field of college learning and show a high
interrelation (Bembenutty & Karabenick, 2004). Comparing a model that treats this volitional
factor as a separate factor from metacognition, cognition, and motivation (Corno, 2001) with
a model that subsumes volition under the broader term of motivation and therefore
supplements motivational beliefs (Zimmerman, 2008) will give new insights into the structure
of trait SRL.

In summary, the first research aim of this thesis is to develop and evaluate a new

conception of trait volition for learning and investigating this trait within an integrative model
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of SRL. The results can serve as a base to develop effective fostering methods that treat all

relevant components of SRL.

3.2 Aim?2

College students have a special need for SRL (Bembenutty, 2011b) as to why programs to
foster this competence are highly relevant for this target group. Nevertheless, institutionalized
SRL interventions are scarce, and this is particularly true for German universities (Ceylan,
Fiehn, Paetz, Schworm, & Harteis, 2011). As there are different methods to foster SRL, the
second aim of this thesis is to investigate how this competence can be fostered most
effectively in college students. Therefore, a training program, a self-monitoring intervention,
and a combination of the two will be compared.

Trainings that impart strategy knowledge and practice have proved useful to foster SRL
(e.g., Reeves & Stich, 2011). Nevertheless, they often focus on specific SRL strategies and
neglect other important components. Therefore, the aim was to develop a comprehensive
training that treats all categories of SRL strategies (motivational [motivational beliefs and
volition], cognitive, metacognitive; Boekaerts, 1999) and all phases of an SRL cycle
(forethought, performance, reflection; Zimmerman, 2000). Such a holistic framework
supports students’ understanding of strategies and helps them assess their usefulness (Cleary,
Platten, & Nelson, 2008). As a further aim, the training should be content-independent to
make it applicable with all groups of students. Although content-specific trainings have
proved useful for college students (e.g., Wagner, Schober, Gradinger, Reimann, & Spiel,
2010), content-independent trainings are highly desirable because of their economic benefit
and effectiveness (e.g., Hofer & Yu, 2003).

Besides direct strategy trainings, SRL can be fostered through self-monitoring
interventions. These are mostly designed as structured learning diaries that comprise

questions concerning forethought, performance, and reflection phases of learning and that
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have to be filled out daily to stimulate self-monitoring processes. It has been shown that
learning diaries positively influence the self-monitoring of students, which in turn fosters SRL
(Fabriz et al., 2007). Nevertheless, there is inconsistent data concerning their effectiveness
without further interventions: Whereas some studies speak in favor of their positive influence
on SRL without training (e.g., Dignath-van Eiwijk et al., 2015), other studies did not find any
effect when no further intervention was added (e.g., Fabriz et al., 2014). Therefore, the second
aim of the thesis is to investigate how SRL can be fostered most effectively. As there is
evidence that the combination of trainings and learning diaries have an additive effect
(Schmitz & Wiese, 2006), it was hypothesized that the combination of both interventions

would result in the highest effect on college students’ SRL.

3.3 Aim3

It is evident that SRL is highly relevant in the field of college learning and has to be fostered
(Bembenutty, 2011b; see aim 2). Nevertheless, there are individual differences in the
knowledge about and the usage of SRL strategies, which are related to personality factors
such as conscientiousness, openness to experiences, and neuroticism (Bidjerano & Dai, 2007)
and which in turn influence academic achievement (e.g., Broadbent & Poon, 2015). Several
studies hint at a positive relationship between SRL and academic achievement (Kitsantas,
2002; Valle et al., 2008). Moreover, these differences can have an impact on the effectiveness
of SRL interventions (Lapka, Wagner, Schober, Gradinger, & Spiel, 2011). The adoption of a
person-centered approach is promising with regard to the development of adaptive training
programs (Niemivirta, 2002), but it is rarely applied in SRL research.

Therefore, the third aim of the thesis is to cluster individuals based on SRL subscales
and to uncover specific SRL profiles. These profiles were then analyzed with regard to their
relation to achievement level and personality factors in order to uncover what profiles are

most beneficial for learning. Concerning the person-centered approach (Niemivirta, 2002) and
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ATI research (Snow et al., 1996), a further aim was to investigate how these profiles influence
the effectiveness of SRL training. It was hypothesized that especially students with
maladaptive SLR profiles would benefit from the training as they have the potential to

increase their learning skills (Gonzalez-Pienda et al., 2014; Zohar & David, 2008).

4 Methodological Issues

To answer the research aims stated above, several statistical methods had to be used.
Therefore, the following section will give an overview of these methods and briefly describes

them with regard to the research questions.

4.1 Study |

The first study aimed to develop and evaluate a new conception of trait volition for learning
by integrating future time perspective, procrastination, and academic delay of gratification.
This volitional factor should then be integrated into a trait model of SRL that incorporates
cognitive, metacognitive, motivational, and volitional factors. As these research questions
comprise the investigation of dimensional structures of manifest variables, confirmatory
factor analysis (CFA) and structural equation modeling (SEM) were conducted (Christ &
Schliter, 2012) using MPIlus7 (Muthén & Muthén, 2012). The CFA technique investigates
whether a priori defined measurement models with an explicit defined number of factors
(latent variables) and their correspondence with indicators (observed variables) adequately
represent the data (Kline, 2005). In study I, CFA was used to investigate the volitional factor
model and the integrative trait model of SRL. As the SEM technique can be used to
investigate correlational patterns between different latent variables or latent and manifest
variables, it was adopted to analyze the relation between latent SRL and an achievement

marker.
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To decide whether a proposed model fits the empirical data, MPlus provides
information on several fit statistics: The basic one is the y2-value that is reported in
combination with its degrees of freedom and the significance value. The null hypothesis that
is tested assumes that the covariance matrix induced by the hypothetical model matches the
estimated population covariance matrix (Christ & Schliter, 2012). A significant y?-value,
therefore, indicates that the hypothetical model does not replicate the empirical data well
enough. Nevertheless, this test is less reliable with large samples (Kline, 2005) and therefore
should be interpreted in combination with other fit indices. The y?/df-ratio is one option for
further examination of model fit, and this ratio should be below 2:1 to indicate an acceptable
fit to the data (Schermelleh-Engel, Moosbrugger, & Miiller, 2003). An additional fit index is
the CFI (comparative fit index), which compares the fit of the postulated model with the fit of
an independent model assuming null correlations between the variables. The CFI varies
between 0 and 1 and an acceptable fit is indicated by a CFI > 0.90 (Kline, 2005). Contrarily,
the RSMEA (root mean square error of approximation) is a badness-of-fit index as it indicates
the approximative model fit, with lower values representing a better fit. The value varies
between 0 and 1, and values < .05 indicate a good fit, whereas values < .08 indicate an
acceptable fit (Christ & Schliter, 2012). The confidence interval that is provided by MPlus
reports the range that the population RMSEA lays in with a probability of 90%. The SRMR
(standardized root mean square residual) provides the mean of the difference between the
observed and estimated correlations and also varies between 0 and 1. A value < .08 indicates
acceptable fit (Christ & Schliter, 2012). These guidelines for model fit indices are
summarized in Table 2. Information criteria such as the BIC (Bayesian information criterion)
can be used to compare the fit of non-nested models, i.e., models that cannot be transformed
into one another by proposing model restrictions. This index, therefore, was necessary in
study | to compare both models of SRL that assumed differing positions of the volitional

factor.
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Table 2

Fit indices and their cut-offs for acceptable model fit

fit index cut-off value for acceptable fit
y2ldf 2:1
CFI > .90
RMSEA <.08
SRMR <.08

Note. df = degrees of freedom, CFl = comparative fit index, RMSEA = root
mean square error of approximation, SRMR = standardized root mean square

residual.

In preparation for latent variable modeling, it is necessary to screen data with regard to
missing values and to investigate if these are systematically missing for a specific reason or if
they are negligible because they are accidental (Kline, 2005). If the missings of one variable
are not systematically related to the observed scores on that variable, the missing is at random
(MAR). If the data missing is not related to any other variable, the missing pattern is
completely at random (MCAR). Missing patterns can be investigated with Little’s MCAR test
(Little & Rubin, 2002). Handling missing data can be done by listwise or pairwise deletion,
single-imputation models, or model-based imputations (Kline, 2005). As MPIlus7 uses the
FIML-estimator (full information maximum likelihood) to deal with missing observations,
data are not deleted or imputed, but MPIlus calculates parameter estimates of available data
directly. Besides missing pattern analyses, data should meet the requirement of multivariate
normality. As the data in study | did not meet this assumption, the MLR estimator (maximum

likelihood robust estimator) was used as it is robust to non-normality of the data.
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4.2 Study Il

The purpose of the second study was to analyze the effects of different interventions to foster
SRL in college students. As it was not possible to randomly assign students to the four
conditions (no intervention, learning diary, training, learning diary + training), a quasi-
experimental design had to be used to realize the 2 (learning diary yes/no) x 2 (training
yes/no) x 2 (pretest/posttest) factorial design. Because the preexisting groups that were
assigned to the four conditions differed with regard to their baseline SRL values, propensity
score matching was used to adjust the subsamples to one another. Such an adjustment is very
important as pretest differences between groups “invalidate[s] their posttest difference as
treatment effect estimator” (van Breukelen, 2006, p. 921). The propensity score matching
procedure is often used in evaluation research (Hughes, Chen, Thoemmes, & Kwok, 2010)
because it helps to match participants from the control condition to participants from the
treatment condition by selecting subjects with very similar estimated propensity scores
(Thoemmes, 2011). This score is defined as the probability of being in the treatment group
and uses measured covariates as a base for the calculation. In study I, baseline SRL values
were found to differ regarding the factor training yes/no. Therefore, propensity score
matching was conducted concerning this treatment factor, and the SRL subscales were used as
covariates. The matching process therefore aims to balance propensity scores of treated and
untreated participants by creating a balance on the used covariates (SRL subscales). Balancing
the covariates that differ in the pretest helps to rule them out as a confounder of the treatment
effect. Concordantly, Thoemmes (2011) states that the “balance that a randomized experiment
IS expected to create by design is here established through statistical matching” (p. 4).
Moreover, the author introduces a four-step procedure to conduct propensity score
matching. At first, the researcher has to select pretest covariates that are seen as theoretically

important for the research question. As SRL baseline values are strong confounders with
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regard to the effectiveness of an SRL intervention (see section 2.3.3 concerning ATI
research), SRL subcomponents were selected as covariates. In the second step, these
covariates are used to estimate the propensity score by using logistic regression with the
treatment group as the dependent variable. Then, SPSS uses this propensity score for nearest
neighbor matching so that a single participant from the treatment group is matched to a single
participant of the control group with the most similar propensity score. In the last step, the
researcher should check if the balance on covariates was achieved through matching by
comparing the statistics of the treatment and control group before and after matching.

Thoemmes (2011) developed the program “psmatching”, which is a customer dialog for
SPSS that runs all analyses in R using the SPSS R-Plugin. This program allows for several
specifications of the matching process: The user can decide whether subjects with propensity
scores outside the area of common support (distribution of propensity scores for which units
of both treatment and control groups are observed) should be included in the algorithm,
although this can deteriorate the balance of covariates. Moreover, the user can decide if units
of the control group should be used several times to match units of the treatment group and if
the ratio of control units to matched treatment units is 1:1 or 2:1 (useful when group sizes
differ and 1:1 matching would discard too many units). Additionally, the user can select a
caliper value (maximum distance between two units on their propensity score) for matching.
The smaller the caliper, the more similar the matched units are on their covariates.
Nevertheless, small calipers will result in fewer matched pairs, which is why increasing the
caliper can help to find more matches (that can be slightly imbalanced but similar on
covariates as well).

In order to answer the question which intervention method results in the highest
increase of SRL values, multivariate ANOVA with SRL subscales as the dependent variable
and repeated measurement were used with the matched sample. Recent literature has

discussed whether to use ANOVA on gain scores (which leads to adequate results as repeated
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measurement ANOVA) or ANCOVA on posttest scores, with pretest scores as covariate to
evaluate a treatment (Cribbie & Jamieson, 2004). As Knapp and Schafer (2009) indicate,
there is a substantial difference between the research focus that is implied by using gain
scores and the focus for which ANCOVA is used. Whereas gain scores help to answer
questions such as, “What is the effect of the treatment on the change from pretest to posttest?”
(Knapp & Schafer, p. 2), ANCOVA is used to answer questions such as, “What is the effect
of the treatment on the posttest that is not predictable from the pretest (i.e., conditional on the
pretest)?”. As study Il aimed to investigate the effects of different interventions on SRL
change, gain scores seem to be the method of choice. A further rationale for this decision is
given by van Breukelen (2006), who discusses the use of ANOVA of change and ANCOVA
in randomized and non-randomized studies. The author illustrates that both methods are
unbiased in randomized studies, and that ANCOVA has more power in this case. With non-
randomized studies and pre-existing groups assigned to a treatment (as in study 11), ANOVA
of change has a more plausible assumption (equal change) than ANCOVA (regression to
common mean), and therefore is the superior method. In line with this, Fitzmaurice, Laird,
and Ware (2004) recommend the use of gain scores in non-randomized studies to answer the
question of how groups differ in change after a treatment.

As study Il included a process evaluation of the training program by using learning
diaries, time series analyses (Schmitz, 1989) were conducted. This method helps to
investigate how a single training session impacts the respective SRL subcomponent (e.g., goal
setting, time planning, etc.). Moreover, this type of analysis allows for investigating linear
trends that are not intervention based, which is why a comparison of the learning diary group
and the combination group (learning diary + training) was possible. In order to conduct
process analyses, learning diary data have to be aggregated over persons so that a mean value
for each day results (Schmitz, 2009). Using a multiple baseline design (interrupted time series

analyses; Tabachnik & Fidell, 2007), changes after each of the six SRL training sessions
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could be compared to a baseline phase during which no intervention was conducted. This
allows for the investigation of the question of whether changes in trained variables can be
significantly predicted by the corresponding treatment. Similar to a t-test, the subcomponent
aggregated mean value for the intervention phase is compared to the subcomponent
aggregated mean value for the baseline phase (Perels, 2010). It can be assumed that each
treatment effect lasts longer than only one session, so a step treatment was modeled in
statistical analyses (Tabachnik & Fidell, 2007). With regard to the change in overall SRL
regarding the entire intervention period of seven weeks, an additive effect of training sessions
was assumed, which is why a ramp treatment variable was modeled in analyses (Schmitz,
2009). As the learning diary itself can act as an intervention to foster self-monitoring and
therefore SRL (see section 2.3.2), linear trends were computed with aggregated process data
for both the learning diary and the combination group and were compared to disentangle the
effects of the learning diary and training. With regard to exploratory analyses, quadratic

trends were also computed and were used to interpret the process findings in depth.

4.3 Study 111

The third study aimed to investigate the presence of SRL profiles in college students and to
analyze how these profiles relate to academic achievement, personality, and the effectiveness
of an intervention to foster SRL. Latent profile analysis (LPA), which is a special form of
latent class cluster analysis (LCCA), was used to determine the number of SRL profiles in
college students based on the SRL subcomponents. Cluster analysis is defined as classifying
similar participants into groups when the number of groups and their properties are not known
a priori (Kaufman & Rousseeuw, 1990). In latent cluster analyses, it is assumed that
participants can be grouped into a set of k latent classes with participants of one class

regarded as similar concerning several observed variables. The latent variable is a categorical
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variable with k numbers of clusters, and the value of this latent variable causes the observed
values on the indicator variables (Pastor, Barron, Miller, & Davis, 2007).

LCCA therefore represents a model-based clustering approach as a statistical model is
proposed for the population. In line with this, the maximum likelihood (ML) parameter
estimation is used to create groups of participants that are most dissimilar from one another
while the participants within the groups represent homogeneous subpopulations (Vermunt &
Magidson, 2002). Whereas LCCA is used with categorical observed variables, one has to use
LPA to classify participants based on categorical and continuous observed variables.
Accordingly, LCCA and LPA are typed as mixture modeling methods because the underlying
population is assumed to be heterogeneous with regard to the interrelation of variables
(Masyn, 2013). Both methods, therefore, belong to the class of the person-centered approach
as they describe association among individuals (and not associations between variables as in
the variable-centered approach). The main difference between factor analysis described in
section 4.1 and cluster analysis is that “the common factor model decomposes the covariances
to highlight relationships among the variables, whereas the latent profile model decomposes
the covariances to highlight relationships among individuals” (Bauer & Curran, 2004, p. 6).

One main advantage of LPA over classical cluster analysis is the availability of
statistical fit indices that result from the robust maximum-likelihood estimation approach
(MLR) and help to evaluate cluster solutions. Contrary to the predominant use of sample-size
independent goodness-of-fit indexes in CFA and SEM, sample-size dependent fit indexes as
the BIC represent the standard to interpret LPA solutions (Marsh, Litdke, Trautwein, &
Morin, 2009). Such information criterion indexes are highly dependent on the sample size as
larger samples provide more information and therefore allow for the estimation of more
complex models. With regard to model fit, the model with the lowest BIC value indicates the
best fit. Besides the BIC, the entropy value is used as decision criterion, and it indicates the

certainty of the classifications. This values ranges between 0 and 1 and should be rather high
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to indicate reliable classification certainty. Values around .80 are regarded as sufficiently high
to assume the proposed classification. Additionally, one can refer to the Lo-Mendell-Rubin
test (LMRT) that investigates if a model with k classes fits the data more adequate than a
model with k-1 classes. A significant p-value indicates a superior fit of the model with k
classes. As Marsh et al. (2009) emphasize, selecting the “right” number of classes cannot be
solely based on applying rules of thumb for fit indices. There are no “golden rules” for
selecting the best fitting model, but the interpretation of fit indices always has to be paired
with decisions on interpretability and parsimony. Oftentimes, there are no hypotheses
concerning the number of groups, which is why 1-7 classes are investigated exploratory and
interpreted with regard to fit indices, group size, and interpretability.

As another aim of study Il was to examine how these profiles interact with an
intervention to foster SRL, participants of the training sample had to be classified to the
previously found profiles. As the goal of discriminant analysis is the prediction of group
membership using a set of predictors (Tabachnick & Fidell, 2013), it is useful to assign the
training participants in the profile groups found by using LPA. This can be seen as a form of
cross-validation for the classification coefficients found with the cluster sample (that was used
to derive the profiles). IBM SPSS discriminant analysis is able to derive classification
functions based on the cluster sample and the predictors (SRL subscales) and to include
unclassified cases of the training sample into the classification phase. In order to analyze how
the profiles impact the effectiveness of an SRL intervention, a repeated measurement
ANOVA was used with the profile groups as an independent variable and the SRL value (for

pre- and posttest) as a dependent variable.

5 Overview of Studies

To pursue the overall aim of modeling and fostering SRL in college students including a

differential perspective, three separate studies were conducted. The first study developed and
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evaluated an SRL trait model that integrates volitional components in addition to cognitive,
metacognitive, and motivational components and therefore belongs to the modeling part of the
thesis. The second study introduces the fostering part of the thesis and analyzed how to
support SRL most effectively in college. To this end, the usefulness of an active SRL training,
a structured learning diary that should enhance self-monitoring, and the combination of both
methods was investigated. Adopting a person-centered approach, the third study made up the
differential part and analyzed the presence of different SRL profiles in college students. Their
relation to achievement levels and personality structure as well as their influence on the

effects of the abovementioned SRL training were examined.

5.1 Studyl

Dorrenbacher, L. & Perels, F. (2015). Volition completes the puzzle: Development and
evaluation of an integrative trait model of self-regulated learning. Frontline Learning

Research, 3(4), 14-36. http://dx.doi.org/10.14786/flr.v3i4.179

This study aimed to develop and evaluate a trait model of self-regulated learning that

integrates cognitive, metacognitive, motivational as well as volitional components.

Abstract

Most self-regulated learning theories are imbedded within a social-cognitive framework and
comprise cognitive, metacognitive, and motivational components. Nevertheless, these theories
partly neglect volition, which is necessary for implementing learning intentions. Therefore,

the present study is frontline as it aimed to integrate volition within a comprehensive trait



67

model of self-regulated learning (SRL) while proposing a new conception of trait volition for
learning. A sample of n = 377 college students (70.1% female, Mage = 23.36, SDage = 4.12)
filled out questionnaires concerning volitional, cognitive, metacognitive, and motivational
belief aspects of SRL. The results of confirmatory factor analysis speak in favour of
integrating the highly interrelated constructs of procrastination, future time perspective, and
academic delay of gratification in order to depict volition for SRL. Moreover, the structural
equation modelling results favour a twofold motivational component for SRL that comprises
both motivational beliefs and volition instead of including volition as a separate component
aside from cognitive, metacognitive, and motivational belief components. Additionally, the
comprehensive trait model of SRL is related to GPA, which is a first indication of its validity.
Therefore, the study empirically investigates a new conception of trait volition for learning
environments as well as its integration within a comprehensive SRL framework. Future
research should consider the importance of volitional components for SRL and could

investigate individual differences concerning the modelled components.

5.1.1 Theoretical background and aims

SRL can be conceptualized as a stable trait or as a dynamic state (Winne & Perry, 2000).
Although state models of SRL have mostly been promoted in recent research, trait models of
SRL are important as well as they help to explain individual differences in SRL (Hong &
O’Neil, 2001). Trait SRL is then seen as a learning disposition that influences the uses of SRL
strategies independent of situational factors (Boekaerts & Corno, 2005) and therefore has an
influence on academic achievement. Hong and O’Neil (2001) proposed a trait model that
treats SRL as a third-order factor superordinate to metacognition and motivation as second-
order factors. The metacognitive factor in turn subsumes the present-order factors of planning
and self-checking, whereas the motivational factor includes the present-order factors of self-

efficacy and effort. Although the model was validated by factor analysis, it has several
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noticeable shortcomings. First, there is no second-order cognitive factor integrated despite the
fact that cognition represents an important SRL component category besides motivation and
metacognition (Boekaerts, 1999). Moreover, the model simplifies the motivational and
metacognitive factors as they are only represented by two first-order factors each.

Although the trait model of Hong and O’Neil (2001) integrates a volitional factor
(effort), this conceptualization is very limited for the context of SRL. Volition is defined as
the capability to protect learning intentions by inhibiting irrelevant behaviors and thus is very
important with regard to learning environments (Corno, 2001; Duckworth & Seligman, 2006).
As the construct stems from action-control theory (Kuhl, 1984), it has rarely been integrated
into the social-cognitive perspective of SRL (Garcia et al., 1998). Nevertheless, several
authors argue for a stronger integration of volitional aspects within SRL theories (Duckworth
et al., 2014). With regard to this demand, it is unclear whether volition is a separate aspect of
SRL in addition to cognition, metacognition, and motivational beliefs (Corno, 2001) or if it is
part of a broader motivational trait that incorporates motivational beliefs and volitional
aspects (Zimmerman, 2008). As action-control theory differentiates between choice
motivation (motivational beliefs) that is necessary in the pre-decisional phase of learning and
executive motivation (volitional aspects) that is crucial for the post-decisional phase, a
broader motivational trait that subsumes motivational beliefs and volition is hypothesized.

Concerning learning environments, three traits have turned out to be especially
important to protect learning intentions from distractions. Academic delay of gratification is
described as the ability to postpone impulsive actions in order to protect distant and valuable
academic goals (Bembenutty, 2008) and positively influences academic achievement
(DiBenedetto & Bembenutty, 2103). Future time perspective is a cognitive-motivational
concept that supports future-oriented beliefs and helps to assess the value of future goals
(Peetsma, Schuitema, & van der Veen, 2012). This trait improves study outcomes

(Horstmanshof & Zimitat, 2007) and the use of other SRL strategies (Zimmerman, 2011).
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Procrastination is the tendency to delay planned actions despite their relevance for the
attainment of important academic goals (Steel, 2007). It therefore is on the opposite end of the
volitional continuum (Park & Sperling, 2012) and represents a trait with a negative influence
on academic achievement (Akinsola, Tella & Tella, 2007). As these constructs are highly
interrelated (Sirois, 2014), different authors speak in favor of integrating them to represent a
higher-order volitional trait for learning (Bembenutty & Karabenick, 2004; Dewitte & Lens,
2000).

In conclusion, the first study aimed to develop a trait model of SRL that integrates
cognitive, metacognitive, motivational, and volitional factors. As volition can be
conceptualized as a distinct factor (Corno, 2001) or as part of a broader motivational factor
(Zimmerman, 2008), the study aimed to clarify the role of volition within an SRL framework.
Moreover, the study evaluated a new conception of volition for learning environments by

integrating academic delay of gratification, future time perspective, and procrastination.

5.1.2 Methods

A sample of n = 377 undergraduate students (70.1% female, Mage = 23.36, SD = 4.12) with
different subjects of study participated in the study. Testing took place in the first session of
several university courses, and the students were asked for the GPA of their university
entrance diploma. They also filled out an SRL inventory that comprised 32 items belonging to
cognitive, metacognitive, or motivational belief subscales. Items were adopted from existing
instruments (e.g., Jerusalem & Schwarzer, 1981; Pintrich, Smith, Garcia, & McKeachie,
1991; Wild & Schiefele, 1994). Cronbach’s alpha was satisfying for all subscales and
confirmatory factor analyses confirmed the structure of the SRL inventory. Moreover,
participants answered 14 items of a volition inventory that represented the subscales of
academic delay of gratification, future time perspective, and procrastination. Cronbach’s

alphas were satisfying for these subscales as well. Data analysis was conducted with MPIlus7
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(Muthén & Muthén, 2012) and comprised confirmatory factor analysis for the evaluation of
the newly developed volition inventory as well as for the comparison of both SRL models.
Structural equation modeling was used to investigate the relationship of trait SRL with

academic achievement as a first hint for criterion validity of the newly developed model.

5.1.3 Results

In the first step, the structure of the volition inventory was investigated by using confirmatory
factor analysis. The results showed a good model fit for our proposed model of second-order
volition that comprised three first-order factors of academic delay of gratification, future time
perspective, and procrastination (y? (75) = 123.12, p < .01, y¥/df = 1.64, RMSEA = 0.041
[0.028 — 0.054], SRMR = 0.039, CFI = 0.971). With regard to the integrative trait model, a
comparison of model fit indices and BIC values lead to the conclusion that a third-order SRL
model comprising three second-order factors of cognition, metacognition, and motivation
(with motivation combining motivational beliefs and volition) fits the data more adequately
(% (31) = 45.11, p < .01, y¥/df = 1.46, RMSEA = 0.035 [0.003 — 0.056], SRMR = 0.035, CFI
= 0.987). The model is shown in Figure 9. Structural equation modeling was used to
investigate the relationship of third-order SRL with the GPA of university entrance diplomas
and showed good model fit (32 (41) = 63.75, p < .01, y?/df = 1.55, RMSEA = 0.038 [0.018 —
0.056], SRMR = 0.041, CFI = 0.981). A highly significant correlation of medium size
between SRL and GPA was found (r = -.23, p < .001; grades are reverse coded in Germany,
which is why higher grades represent weaker achievement) and can be interpreted as a first

hint for criterion validity of the supposed model.
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regulated learning, COG cognitive components, CT critical thinking, ORG organization,
META metacognitive components, SEVA self-evaluation, SREC self-recording, PLAN
planning, MOT motivational components, VOL volition, ADOG academic delay of
gratification, PRO procrastination, FTP future time perspective, MB motivational beliefs, SE
self-efficacy, IM intrinsic motivation, GO goal orientation. All factor loadings are significant

(p <.001).

5.1.4 Discussion

The overall aim of the first study was to develop and evaluate an integrative trait model of
SRL. In this context, a new conceptualization for volition within learning environments was
developed by integrating future time perspective, academic delay of gratification, and

procrastination. The results support the assumption that these three traits are useful to
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represent volition for learning environments. Results concerning the trait model of SRL speak
in favor of integrating volition in the framework of SRL; SRL can be conceptualized as a
third-order factor that subsumes the three second-order factors of cognition, metacognition,
and motivation. Motivation in turn subsumes the two factors of motivational beliefs and
volition. This is in line with action-control theory (Kuhl, 1984) that assumes a motivation
dichotomy combining choice motivation (motivational beliefs) and executive motivation
(volition). The relationship of the newly developed integrative SRL model with academic
achievement emphasizes the construct’s relevance for (college) learning.

Although the hypothesized models of trait volition and trait SRL as well as its
relationship with academic achievement were confirmed, there are several limitations that
have to be mentioned. As the GPA of university entrance diplomas was used as an
achievement marker, it is kind of retrospective. Nevertheless, this measure is comparable
across all students, which would not be the case for the GPA of current subjects of study
(Mdller-Benedict & Tsarouha, 2011). Moreover, the sample used was highly heterogeneous
and contained a higher number of females than males. This could lead to distortions in results.
Nevertheless, the relationship found in the study gains importance with regard to this
heterogeneity and underlines SRL’s relevance to all subjects of study.

Future research should acknowledge the importance of volition within the framework
for SRL and could use the newly developed conceptualization of volition for learning.
Validating the models with groups of different age and educational level could lead to new
insights on their generalization. Longitudinal research to investigate the model’s stability and
predictive power for future achievement is also of special interest. In addition, it would be
necessary to investigate the model by using more objective instruments than self-report
questionnaires (interviews, thinking aloud protocols; Veenman, 2011). With regard to the
state-trait debate of SRL, it would be very interesting to know if the proposed model structure

can be confirmed with state data resulting of process measures (Hong, 1998).
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5.2 Study Il

Dorrenbacher, L. & Perels, F. (2016). More is more? Evaluation of Interventions to Foster
Self-Regulated Learning in College. International Journal of Educational Research, 78, 50-

65. http://dx.doi.org/10.1016/j.ijer.2016.05.010

This study aimed to disentangle the effects of content-independent SRL training, a learning

diary to foster self-monitoring, and their combination on college students” SRL.

Abstract

As self-regulated learning (SRL) is crucial for postsecondary academic success, the present
study aimed to investigate how to foster this ability most effectively in college. Based on a 2 x
2 x 2 control-group design, we analyzed effects of a content-independent SRL training, a
learning diary, and their combination, which was hypothesized to be most effective. Pre-post
and process measures of SRL, and an academic transfer measure, were used to evaluate
intervention effects in 173 college students. Results indicated that the training positively
influenced SRL, whereas the learning diary alone had no effects. The combination of both
interventions produced the highest effect. Although effects were stable for eight weeks, no
transfer effects were found. Practical implications can be deduced based on the present

findings.

5.2.1 Theoretical background and aims

As SRL is positively related to the academic achievement (Kitsantas, 2002; Nandagopal &
Ericsson, 2012) and well-being (Park et al., 2012) of college students, it is seen as a highly
relevant component of successful college learning (Bemebnutty, 2011b). Nevertheless, most
college students lack the competence to self-regulate their learning (Peverly et al., 2003).

They are often not able to estimate their knowledge adequately, and an overestimation of
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knowledge tends to result in underachievement (Dunlosky & Rawson, 2012). In order to
correct such inadequate self-estimation and to optimize the use of SRL strategies, trainings
that teach SRL strategy knowledge and practice have proved useful (e.g., Masui & De Corte,
2005; Reeves & Stich, 2011) and can result in long-lasting effects on academic achievement
(Bail et al., 2008).

Nevertheless, most training programs focus on a few specific SRL strategies instead of
providing a holistic framework. Moreover, training programs are often tied to specific content
(e.g., psychology and statistics, Wagner et al., 2010) and therefore cannot be used
ubiquitously with all groups of students. As content-independent trainings can result in
positive effects as well (e.g., Hofer & Yu, 2003), they are of special importance to the college
environment because of their economic benefits. Therefore, the first aim of the second study
was to develop a content-independent training based on the theoretical framework of
Zimmerman (2000) and provides students with a holistic framework of SRL (Cleary et al.,
2008). The training aims to include strategies of all three phases of SRL (Zimmerman, 2000)
and of all three categories of SRL (motivation, metacognition, cognition; Boekaerts, 1999).

Another way to foster SRL is through an increase in self-monitoring activities (Schmitz
& Wiese, 2006). Self-monitoring comprises the deliberate attention to specific behavioral
aspects (Lan, 1996) and therefore helps to optimize learning by unraveling discrepancies from
a planned performance. It is a highly relevant component of the performance phase of
Zimmerman’s SRL model (2000) and is positively related to the use of other SRL strategies
(Lan, 1996) and learning results (Hartwig, Was, Isaacson, & Dunlosky, 2012). Nevertheless,
college students use self-monitoring strategies very rarely (Lan, 2005). In the SRL context,
standardized learning diaries have proved useful to support self-monitoring of learning
(Schmitz & Wiese, 2006). They comprise daily questionnaires with SRL items on
forethought, performance, and reflection phases and have to be answered before and after

learning. They therefore represent a self-instructional tool that supports reflection of the
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learning process (Klug et al., 2011) and can be used as intervention method to foster SRL.
Moreover, it can be hypothesized that learning diaries support SRL trainings and can boost
their effects when used in combination (Schmitz & Wiese, 2006). They stimulate strategy use
and metacognitive thoughts and thus can be regarded as deliberate practice of newly-learned
strategies (Schmitz et al., 2011).

As previous results concerning the effectiveness of learning diaries without further
interventions remain ambiguous (Dignath-van Ewijk et al., 2015; Fabriz et al., 2014), an
additional aim of the study was to investigate the single effects of the newly-developed
content-independent training, a learning diary, as well as the combination of these two. With
regard to the additive effects hypothesis concerning the combination of SRL training and a
learning diary (Schmitz & Wiese, 2006), it was hypothesized that the combination should
result in the highest effect on SRL. Stability of effects as well as transfer to an academic task

were analyzed as well.

5.2.2 Methods

In order to disentangle the effects of training, a learning diary, and their combination, a 2 x 2
x 2 factorial control-group design with training (yes/no) and learning diary (yes/no) as
between-subject factors and time (pretest/posttest) as a within-subject factor was applied. To
realize the factorial combinations, preexisting groups had to be used because random group
assignment was not possible. All participants were tested at the beginning of the semester (t1)
and eight weeks later (t2). The control group (CG) received no intervention during that time,
whereas the learning diary group (LG) had to complete learning diaries. The training group
(TG) participated in the newly-developed training program, whereas students in the
combination group (LTG) additionally filled out the learning diary. Both training groups were

tested eight weeks after the training ended for stability measurement (t3).
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A sample of n = 244 students of different subjects of study participated in both the pre-
and posttest. As there were pretest values on SRL subscales between the groups with and
without training, propensity score matching (Thoemmes, 2011) was used to match students in
the training groups (TG, LTG) with their most similar students in the non-training groups
(CG, LG). This algorithm resulted in a final sample of n = 173 participants (72% female, Mage
= 22.94, SD = 4.10) that were distributed relatively homogenously to the single groups (nce=
47,n.g = 44, n1g =55, n_1e = 27).

The SRL training comprised eight weekly sessions of about 90 minutes each that were
held by a trainer and co-trainer and that were standardized by a schedule as well as a similar
structure. The sessions comprised theoretical input from the trainer and single or group
exercises based on standardized worksheets. Each training session treated a different
component of the SRL cycle (Zimmerman, 2000). Whereas the first sessions included
strategies of the forethought phase (goal-setting, planning, self-motivation), the subsequent
sessions treated performance strategies (volition, attention focusing, task strategies), and
strategies of the reflection phase (self-evaluation, attribution). The self-monitoring
intervention was a standardized learning diary that comprised items on forethought,
performance, and reflection phases of learning and had to be filled out daily.

For pre-post evaluation of intervention effects, an SRL questionnaire and an academic
task were used. The SRL questionnaire comprised 54 items reflecting forethought,
performance, and reflection phases (Zimmerman, 2000) and showed satisfying internal
consistencies for all subscales and both measurement points. The academic task was a
working efficiency test (Conzelmann & Kersting, 2012) that measured the effective
completion of sorting tasks and requires planning as well as strategy development and
concentration. The authors report adequate difficulty (0.73) and acceptable reliability values
(0.77 — 0.93). Therefore, it seemed adequate as a transfer measure for SRL training. In

addition to pre-post evaluation, training effects were investigated through process evaluation.
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As the learning diary comprises daily questionnaires, data changes can be analyzed with
(interrupted) time series analyses. The diary comprised 47 items for each day that showed

good internal consistencies and satisfying stability.

5.2.3 Results

A multivariate analysis of variance with the training and learning diary as between-subject
factors, time as a within-subject factor, and SRL subscales as dependent variables revealed a
significant two-way interaction of time x training (F(12, 158) = 2.16, p < .05, ny2 = .14, d =
.80) and a significant two-way interaction of time x learning diary (F(12, 158) = 1.85, p < .05,
np? = .12, d = .74). The interactions were in the hypothesized directions as the intervention
groups showed higher gains in SRL than the control group. Moreover, analyses resulted in a
significant three-way interaction of time x training x learning diary (F(12, 158) = 2.04, p <
.05, np? = .13, d = .77) and three contrasts were used to specify this interaction. They revealed
that all intervention groups showed higher gains than the control group and that the single
interventions did not differ from each other concerning gains in SRL. With regard to the
additive effects hypothesis, it was revealed that that the combination group showed higher
gains than both single intervention groups. Analyses concerning the follow-up test showed
that TG could significantly gain in SRL from t2 to t3 (t(41) = -2.77, p < .05, d = 0.39),
whereas SRL remained stable in LTG from t2 to t3. Concerning the work efficiency test, no
transfer effects were found as all groups showed similar changes from t1 to t2.

As a further evaluation of the content-independent training program, interrupted time-
series analyses were conducted to detect session-induced changes in SRL. This multiple
baseline design can only be used for the combination group as they filled out learning diaries
in addition to SRL training. The analyses revealed significant intervention effects for the
subscales of goal attainment, time planning, decision-making, self-motivation, self-efficacy,

and volition. In order to compare the combination group (LTG) with the diary-only group
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(LG), process data were used to perform trend analyses. They helped to uncover time-related
increases in SRL data. Whereas there was only one positive linear trend in LG for the
subscale of learning strategies, there were several positive linear trends in LTG (goal setting,

planning, self-efficacy, learning strategies, volitional control, and adaptive self-reaction).

5.2.4 Discussion

The second study aimed to investigate how to foster SRL most effectively in college students
by comparing the effects of a content-independent training program, a learning diary as a
method to foster self-monitoring, and their combination. The results underline the positive
effect of the training program on students’ SRL and are in agreement with previous results on
the effectiveness of content-independent trainings (e.g., Hofer & Yu, 2003). The training
effect even increased from post- to follow-up test and was confirmed by process data,
speaking in favor of the usefulness of a training program that provides students with a holistic
SRL framework and fosters components of all phases of learning (Zimmerman, 2008).

Using the learning diary as a single intervention seems to have no significant effect on
students’ SRL as they did not increase significantly on the pre-post level and even showed
declines in some of the process measures. This is in line with the results of Fabriz et al.
(2014), who also found no effect of learning diaries if they are not combined with training.
This result emphasizes the importance of anchoring self-monitoring interventions within a
broader SRL framework so that students get information about the usefulness of the
intervention (Zimmerman & Paulsen, 1995). Self-monitoring of unsuccessful learning
behavior without being provided with strategies to overcome these problems can result in
demotivating effects and can explain the negative effects found for the present intervention. In
line with the additive effect hypothesis, the combination of training and a learning diary
resulted in the highest effect on students’ SRL, supporting the assumption that learning diaries

boost training effects (Schmitz et al., 2011). Nevertheless, transfer effects were not found and
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it can be hypothesized that the working efficiency test does not necessitate SRL strategies,
therefore it is not appropriate to measure an increase in SRL.

Despite the confirmation of the hypothesized effect pattern, there are several limitations
that have to be mentioned. As SRL only was assessed via self-report measures, data could be
contorted through problems of generalization and retention (Winne & Perry, 2000). As self-
reports often do not reflect actual behavior, future studies should aim to overcome these
problems by using more objective measurements such as thinking aloud protocols (Veenman,
2011). Additionally, it would be desirable to repeat the investigation by examining randomly
assigned participants and by obtaining information on a content-independent transfer measure
that reflects SRL abilities. Despite these limitations, the second study adds to the research as it
underlines the importance of providing a theoretical framework when using learning diaries,
and that this framework can most effectively be introduced by also conducting an SRL

training.

5.3 Study Il

Dorrenbacher, L. & Perels, F. (in press). Self-regulated learning profiles in college students:
Their relation to achievement, personality, and the effectiveness of an intervention to foster
self-regulated learning. Learning and Individual Differences.

http://dx.doi.org/10.1016/j.lindif.2016.09.015
This study aimed to investigate the presence of SRL profiles in college students and to
analyze the profiles’ relation to achievement and personality. Moreover, how these profiles

influenced the effectiveness of an SRL training program was also investigated.

Abstract
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Self-regulated learning (SRL) is highly relevant for postsecondary academic success.
Nevertheless, individual differences in SRL are found and can influence SRL training results.
Conducting latent profile analyses with n = 337 college students, we found four SRL profiles
that differed quantitatively and with regard to motivational subcomponents. Achievement was
significantly higher for students with high SRL and high motivation. Moreover, the profiles
differed with regard to personality as more competent self-regulators showed lower test
anxiety, lower neuroticism, and higher values in extraversion, conscientiousness,
agreeableness, and openness to experiences. Using a sample of n = 55 students who
participated in an eight-week SRL training, we investigated differential effects of the SRL
profiles. Students with moderate and motivated SRL profiles benefited from the intervention,
whereas students with low and high SRL profiles did not. The results speak in favor of

developing adaptive training programs depending on SRL profiles.

5.3.1 Theoretical background and aims

Numerous studies underline the relevance of SRL in the college environment (e.g.,
Bembenutty, 2011b) and show that this competence can be fostered through strategy training
(e.g., Bail et al., 2008). Nevertheless, several authors have asked for an investigation of
interindividual factors that are related to SRL (Zeidner et al., 2000). One interesting variable
in this context is academic achievement. High achieving students use more SRL strategies
when preparing for exams (Kitsantas, 2002) and use more strategies that are different from
each other (Nandagopal & Ericsson, 2012). Moreover, metacognitive abilities and an adaptive
use of SRL strategies in general are related to higher academic achievement (e.g., Hacker et
al., 2000; Liu et al., 2014). Besides achievement, SRL is related to personality factors:
Bidjerano and Dai (2007) reported that conscientiousness and openness to experience are

positively related to SRL strategies (e.g., Chamorro-Premuzic & Furnham, 2003; Busato,
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Prins, Elshout, & Hamaker, 1999), whereas the findings for agreeableness and extraversion
are not that distinct as these traits are rarely investigated in the context of SRL (Eilam et al.,
2009; Matthews, 1997). In contrast, neuroticism and test anxiety have an unambiguous
negative relation to learning skills and academic outcomes (Bidjerano & Dai, 2007; Kesici et
al., 2011).

Following a person-centered approach (Bergman et al., 2003), previous research has
shown the presence of SRL profiles that are either adaptive or maladaptive for learning
(Barnard-Brak et al., 2010; Liu et al., 2014; Valle et al., 2008) but remain unclear on the
number of profiles. Moreover, relations of these profiles with personality factors have not
been investigated before. Therefore, the third study aimed to examine the presence of SRL
profiles in college students and to relate them to achievement and personality to gain new
insights into individual differences in SRL. Moreover, it can be hypothesized that SRL
profiles influence the effectiveness of programs to foster SRL and that these individual
differences result in aptitude-treatment-interactions (Snow, 1992). Although such individual
training effects have to date been rarely investigated within the framework of SRL, some
studies speak in favor of compensation effects (Gonzalez-Pienda et al., 2014). Therefore, the
second aim of the study was to investigate differential effects of an SRL training depending

on the previously found SRL profiles.

5.3.2 Methods

As the first aim of the study was to investigate the presence of SRL profiles and to analyze
how they differ in regard to achievement level and personality, n = 377 college students (Mage
= 23.48, SD = 4.08, 71% female) of different subjects filled out questionnaires that asked for
the GPA of the university entrance diploma, the current GPA of the subject of study,
personality factors, and SRL (cluster sample). The Big Five personality dimensions were

registered through four items each and showed acceptable internal consistencies (Rammstedt
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& John, 2005). Test anxiety was assessed by nine items of the Test Anxiety Inventory
(Spielberger, 1980) and showed good internal consistency. The SRL inventory comprised 49
items that represented 11 subscales with good internal consistencies. Both the structure of the
personality questionnaire and the SRL questionnaire was confirmed by confirmatory factor
analysis. Based on these data, it was possible to conduct latent profile analyses to cluster
participants into SRL profiles and to analyze their relation to achievement level personality
factors.

In order to investigate differential effects of the SRL profiles within an SRL training
program, n = 69 college students (Mage = 22.01, SD = 3.66, 73% female) of different subjects
participated in an eight week content-independent SRL training (training sample). Participants
filled out the same questionnaires as those of the cluster sample before training (t1), directly
after training (t2) and eight weeks after the end of the training (t3). Data of n = 55 students
were obtained for t1 and t2 and data of n = 41 students were obtained for t1, t2, and t3.
Dropout analyses showed that both samples did not differ from the original sample
concerning central variables. The SRL training comprised theoretical input as well as
exercises to practice newly acquired SRL strategies and treated all phases of an SRL cycle
(Zimmerman, 2000; for evidence concerning the general effectiveness of the training see
study II). Discriminant analysis based on the results of the profile analysis from the cluster

sample was used to classify participants of the training sample into SRL profiles.

5.3.3 Results

Latent profile analyses with the cluster sample resulted in four SRL profiles. The first profile
was named the low SRL with moderate motivation group as its members showed low values
on all SRL subscales and moderate values on motivational subscales (self-efficacy, intrinsic
motivation, goal orientation). The second group was named the moderate SRL group as

participants in this group showed moderate values on all subscales. The third group showed
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moderate values on most subscales with high values on motivational subscales (self-efficacy,
intrinsic motivation, goal orientation), and low values on time planning, procrastination
(reverse coded), and self-evaluation. Therefore, this group was named the conflicting SRL
with high motivation group. The fourth group showed high values on all SRL subscales and
therefore was named the high SRL group. The GPA of the university entrance diploma and
the GPA of the subject of study varied with regard to the SRL profiles, with students of more
skilled profiles (third and fourth group) showing higher grades. Concerning personality, more
skilled SRL profiles were accompanied by lower values in test anxiety and neuroticism, and
higher values in extraversion, agreeableness, conscientiousness, and openness to experiences.
Using discriminant analysis, participants of the training sample could be classified
concerning the newly established groups. A 2 x 4 (Time x SRL profile) repeated measurement
ANOVA with SRL as the dependent variable and group membership as the independent
variable resulted in a significant interaction (F(3, 51) = 5.06, p < .01, n,? = .23). T-tests for
matched samples revealed a marginally significant increase for the low SRL with moderate
motivation group from T1 to T2 ((8) = -2.36, p = .05), and significant increases for the
moderate SRL group (t(23) = -3.78, p < .003, d = 0.77) and the conflicting SRL with high
motivation group (t(11) = -5.01, p < .0003, d = 1.42) from T1 to T2. Effect sizes reveal that
the increase was strongest for the conflicting SRL with moderate motivation group from T1 to
T2. The high SRL group could not improve. Concerning T3, all results were stable as no

group showed a significant change from T2 to T3.

5.3.4 Discussion

The third study investigated the presence of SRL profiles in college students and their relation
to achievement level and personality structure. It was also analyzed how these SRL profiles
influence the effectiveness of an SRL training. Results indicate that there are four SRL

profiles that differ quantitatively and with regard to motivational subcomponents. Students of
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more skilled profiles show higher achievement levels and more adaptive personality profiles.
This is in line with previous research showing a positive relationship of achievement and SRL
(e.g., Liu et al., 2014) and of conscientiousness and SRL (Chamorro-Premuzic & Furnham,
2003), but a negative relationship of neuroticism and learning abilities (Bidjerano & Dai,
2007).

Differential effects of the SRL training were found for SRL profiles as only students
with moderate SRL skills and conflicting SRL but high motivation could benefit from
training, whereas high SRL students showed no further increase. This is in accordance to
previous findings (Gonzalez-Pienda et al., 2014) and hints at a compensation effect (Klauer,
1993). Nevertheless, as the conflicting SRL with high motivation group showed the highest
effect size, it can be hypothesized that it is advantageous if some SRL skills are present, as
these support the optimization of additional SRL skills. Moreover, motivational
subcomponents seem to play a crucial role with regard to training benefits as the moderate
SRL group, which is less motivated than the conflicting SRL with high motivation group,
shows a smaller increase. Whereas students with low SRL abilities are in need of highly
intensive support to improve SRL (Kalyuga, 2007), high SRL may benefit more from
relatively independent and less structured trainings than the one conducted in the study (Fyfe,
Rittle-Johnson, & DeCaro, 2012).

The third study offered some new insights into individual differences in the context of
SRL. Nevertheless, there are some limitations that should be tackled in future research. First,
larger training sample size would have resulted in a higher power of analyses and would have
allowed for investigating the effects of SRL profiles in combination with personality.
Moreover, as SRL was only recorded with self-report data, future studies should use more
objective measures such as trace data in combination with questionnaires (Veenman, 2011).
Additionally, it would be desriable to get information on transfer measures of training. Future

studies should also aim to collect longitudinal data on the relationship of achievement as well
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as personality and the development of SRL in order to draw conclusions on the direction of
effects. In general, it should be acknowledged that there are different groups of college
students that benefit unequally from SRL training. Developing adaptive trainings with the

possibility to stress varyious key aspects could be helpful for all groups of students.

6 General Discussion

6.1 Discussion of Findings

This dissertation aimed to model and to foster SRL in college students by including a
differential perspective. A trait model of SRL for college students was developed and how
this cross-curricular competence can be fostered most effectively within this target group was
investigated. Moreover, the dissertation investigated whether there are individual differences
in SRL and examined how these are related to achievement, personality, and the effectiveness
of an SRL intervention. The results concerning these three research aims are discussed
separately. The summary of findings and their theoretical integration is followed by an in-
depth reflection on limitations concerning the design of the studies and the instruments used.
In the last part, the results are interpreted with regard to practical implications and future

research questions.

6.1.1 Trait-Model for Self-Regulated Learning

As SRL research has largely underemphasized volitional aspects of learning, the first study
aimed to integrate a volitional perspective within a trait model of SRL. Therefore, in a first
step, a new conception of volition within learning environments was presented. Results
indicate that a model of trait volition that integrates academic delay of gratification, reverse
procrastination, and future time perspective yields good fit indices. Therefore, it can be
assumed that volition within learning environments necessitates the competence of

postponing pleasant situations or gratifications in order to achieve a higher-order goal as well
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as the knowledge about the importance of future-directed goals. Moreover, highly volitional
learners are able to prevent the delay of important actions and to realize their planned actions
promptly, even if they are unpleasant. As Bembenutty and Karabenick (2004) proposed a high
interrelation of academic delay of gratification, future time perspective, and procrastination,
this finding provides an empirical base to support their assumptions.

In a second step, this newly conceptualized volitional trait was integrated within a
broader SRL trait model. As trait models of SRL are rarely examined empirically, the model
of Hong and O’Neil (2001) was used as a starting point. Their model was extended based on
theoretical assumptions concerning the structure of SRL (Boekaerts, 1999; Zimmerman,
2011). Besides a cognitive factor that comprises organization and elaborative learning
strategies, the motivational and metacognitive factors were specified by adding several
important subcomponents. To determine where to place the newly conceptualized volitional
component, two models were compared: one model integrated the volitional component as a
separate factor besides motivation, cognition, and meatcognition, whereas the second model
proposed a motivational factor that is compounded by a motivational beliefs factor and a
volition factor. Statistical modeling results indicated that the second model fit the data more
adequately. This twofold motivational component is in line with action-control theory (Kuhl,
1984), which differentiates between choice motivation and executive motivation. The result is
of high importance because the model connects social-cognitive SRL theory with action-
control theory for the first time (Garcia et al., 1998). With regard to Zimmerman’s process
model of SRL (2000), choice motivation would be important during the planning phase of
learning as it comprises self-efficacy, intrinsic value, and goal orientation and therefore
influences goal setting. Executive motivation that is represented by the volitional factor could
be placed in the performance phase of SRL as it supports the implementation of planned
intentions and the realization of previously set goals. The validity of the second model is

underpinned by a significant relation to academic achievement.
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Although the second model is in line with action-control theory, it is obvious that the
volitional factor has a higher loading than the motivational beliefs factor on the motivational
second-order factor. One explanation is that both motivational components are highly
interrelated but must be used in different phases of learning to be supportive. Accordingly,
Wolters (2003b) proposes a curvilinear relationship of motivational beliefs and volition, as
only medium levels of motivational beliefs support the use of volitional strategies. Students
with a very low motivation lack the intention to use volitional strategies, whereas highly
motivated students do not need volitional strategies to support their learning processes.
Accordingly, Boekaerts (1999) assumes that positive motivational beliefs support forming
learning intentions but that low motivational values can be compensated for by using of
volitional strategies. This is in line with Kuhl’s (1984) argument that specific goal intentions
formulated during the pre-decisional phase do not always cause intention implementation.
This lack of clarity could be resolved by conducting longitudinal studies that investigate the
development of motivational beliefs and volitional capacities and examine if there’s a change
in the direction or strength of their interconnection.

In conclusion, it can be said that trait volition for learning comprises academic delay of
gratification, reverse procrastination, and future time perspective and that volition represents a
highly important competence for SRL. Within a trait model of SRL, volition seems to be
connected to motivational beliefs, whereas both factors seem to build up a second-order

motivational factor.

6.1.2 Fostering Self-Regulated Learning in College

College students often show a deficiency in the knowledge and use of SRL strategies
(Peverley et al., 2003). Therefore, the second study aimed to investigate how SRL can be
fostered most effectively in college students by comparing the results of a content-

independent training, a learning diary to foster self-monitoring, and their combination.
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Concerning the SRL training, positive effects were found longitudinally using questionnaire
data and on the process level investigating learning diary data. This finding is in line with
previous results indicating the effectiveness of content-independent SRL trainings that can be
used ubiquitously with all groups of college students (e.g., Hofer & Yu, 2003; Reeves &
Stich, 2011). Additionally, conducting content-independent trainings was demanded by
several authors (e.g., Schober et al., 2015) as they can easily be integrated in college curricula.
Moreover, results indicate that basing training programs on comprehensive theoretical
frameworks (as in this thesis Zimmerman, 2000) leads to positive intervention results. The
evaluated training program integrates SRL strategies of all three phases of the SRL cycle and
therefore provides a metacognitive framework that participants could use to assess the
strategies learned in training (Zimmerman, 2008).

With regard to the effectiveness of learning diaries without further training, study II
revealed no change based on longitudinal questionnaire data and even a decrease of several
subcomponents based on process data. This is in line with Fabriz et al. (2014) and Bellhduser
et al. (2016), who found no effect of learning diaries without further intervention.
Nevertheless, the finding is contrary to the self-monitoring hypothesis that assumes a positive
effect on SRL due to deliberate self-observations (reactivity effect; Korotitsch & Nelson-
Gray, 1996). As some studies found a positive effect of learning diaries alone (e.g., Landmann
et al., 2005; Schmitz & Perels, 2011), one has to question the comparability of their formats.
Concerning the study of Dignath-van Ewijk et al. (2015), who also found positive changes
due to a learning diary, it is obvious that their diary was not a mere self-reflection tool but
incorporated strategy instructions. This instructional support provides information on the
benefit of self-monitoring and SRL strategies. As Zimmerman and Paulsen (1995) explain, a
comprehensive SRL framework should always be imparted in addition to self-monitoring
interventions. Students filling out reflection-supporting learning diaries as in study Il become

aware of their learning deficiencies (Dembo & Seli, 2004) but do not have any strategies to
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overcome these problems. This could result in helplessness with such demotivating effects
increasing by the time the diary has to be filled out (Sporer & Brunstein, 2006). Moreover,
filling out the learning diary tends to become automatized (Schmitz & Perels, 2011). This is in
line with the results of exploratory analyses that showed quadratic effects for the whole
intervention period in the learning diary group: After the first days of self-monitoring, some
SRL subcomponents increased. This increase reached a plateau after about three weeks and
then started to decrease. If students were provided with SRL strategies that could help to
overcome their learning deficiencies, the decrease probably could have been avoided. The
results of the combination group speak in favor of this hypothesis.

In accordance with this assumption and in accordance with the additive effects
hypothesis (Schmitz & Wiese, 2006) the combination of learning diaries and content-
independent training was most effective. The multiphase SRL training provided a
comprehensive metacognitive framework to value the usefulness of the learning diary and
self-monitoring behaviors (Zimmerman, 2008). In turn, the learning diary helped to
internalize the newly-learned strategies and to transfer them to everyday learning processes.
The result is underpinned by the fact that training effects remained stable in a follow-up test.
Nevertheless, the training group showed a further increase from posttest to follow-up test and
caught up with the combined group. Such long-term developmental boosts (Hager & Patry,
2000) are often found in training evaluation research. The study therefore suggests that SRL
training is sufficient to foster SRL effectively but that this benefit can be boosted and

accelerated by the combination of training with learning diaries.

6.1.3 Individual Differences in Self-Regulated Learning

Reviewing literature on SRL obviously indicates that there are individual differences
concerning this learning competence (e.g., Bidjerano & Dai, 2007; Kitsantas, 2002).

Nevertheless, a person-centered approach has seldom been applied in this research field
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(Lapka et al., 2011). Therefore, the third study aimed to investigate the presence of SRL
profiles and their relation to achievement, personality, and SRL training effectiveness. Using
latent profile analyses, four SRL profiles were found: The first profile showed overall low
values with a moderate value in motivational subscales (low SRL with moderate motivation),
whereas the second profile showed moderate values on all subscales (moderate SRL). The
third profile showed a very special pattern: Students of this group had low values on time
planning, procrastination (reversed), and self-evaluation in combination with high values on
motivational subscales (self-efficacy, intrinsic motivation, goal orientation). As values for the
remaining subscales were moderate, this group was named the conflicting SRL with high
motivation group. The fourth group showed overall high values and therefore was
characterized as the high SRL group. These profiles hint at the importance of motivational
components of SRL to classify college students into distinct learner competence groups.
Investigating group differences with regard to achievement gave new insights into the
profiles” competence level. The GPA of the university entrance diploma was significantly
higher for students in the high SRL group than for students of the low SRL with moderate
motivation group and the moderate SRL group. The conflicting SRL with high motivation
group was not significantly different from the high SRL group. Therefore, it can be concluded
that the high SRL group and the conflicting SRL with moderate motivation group represent
more skilled or adaptive SRL profiles, whereas the low SRL with moderate motivation group
and the moderate SRL group represent less skilled or rather maladaptive profiles for learning
outcomes. This is in line with the assumption that especially motivational components are
important for learning success (e.g., Richardson et al., 2012). As the present finding is in
accordance with former studies that speak in favor of a positive relation between SRL and
achievement (e.g., Liu et al., 2014; Valle et al, 2008), it can be seen as criterion validation for

the four profiles found.
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Concerning personality differences, study Il suggests the assumption that students with
more skilled SRL profiles also show well-adjusted personality profiles. Students with
adaptive SRL profiles had significantly lower values in test anxiety and neuroticism than
students with the maladaptive profiles. This was found in combination with higher values of
agreeableness,  extraversion, openness and  conscientiousness.  Differences in
conscientiousness were the biggest as all four groups significantly differed from each other on
this variable with more skilled SRL profiles showing higher values. These findings are in
accordance with previous studies investigating the relation between learning competences and
personality: conscientiousness and openness have been revealed as being positively related to
motivational and strategic learning competences (Chamorro-Premuzic & Furnham, 2003;
Slaats et al., 1997), whereas neuroticism and test anxiety show negative effects on learning
processes (Bidjerano & Dai, 2007). Concerning agreeableness and extraversion, study Il
gives new insights and speaks in favor of a positive impact of these personality traits on
learning competences. This is interesting as previous studies did not find a clear direction of
relations (e.g., Eilam et al., 2009; Matthews, 1997). As students of the conflicting SRL with
high motivation group showed a personality profile that was almost as positive as the high
SRL group’s personality profile, it is defensible to assume that motivational subcomponents
of learning can override the effect of missing SRL competences. It would be desirable to
investigate this result pattern in depth, conducting longitudinal studies that give new insights
on the causal relations between SRL and personality development.

As the third study adopted a person-centered perspective, how the SRL profiles impact
the effectiveness of an SRL intervention was investigated. Although the intervention has been
found to be effective in general (see study II), individual differences in treatment effects are
possible. It was revealed that only students of the moderate SRL group and the conflicting
SRL with high motivation group could increase their SRL values from pre- to posttest. This

result pattern was found to be stable for the follow-up test. This is in accordance with
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previous findings indicating a compensation effect (Klauer, 1993) in SRL trainings
(Gonzalez-Pienda et al., 2014). Interestingly, the low SRL with moderate motivation group
could not significantly increase with training. This leads to the assumption that baseline SRL
skills have to be present to be developed during training and that instructional support was not
as intensive as it has to be to foster this group in an optimal way (Kalyuga, 2007). As the
conflicting SRL with high motivation group showed the highest effect size, it seems
reasonable that motivational subcomponents play a crucial role in benefitting from training.
Because this group possesses high self-efficacy beliefs in combination with intrinsic
motivation and an optimal goal orientation, it can be hypothesized that such a motivational
constellation is advantageous for training. Students of this group are highly motivated but
show deficiencies in SRL strategies that can easily be evolved with the help of training. With
regard to the high SRL group, it can be assumed that students with this profile have less
potential to develop their competences further. Nevertheless, future research could investigate
if this group would benefit from trainings that have a more non-linear conceptualization
(Mcmanus, 2000) and that incorporate more independent problem-solving (Fyfe et al., 2012).
Nevertheless, the present training had at least no mathemathanic effects on high SRL students
(Snow, 1976), which could be the case if interventions are demotivating for special groups of

students.

6.2 Limitations

The present thesis aimed to model SRL in college students and to investigate how this
lifelong-learning competence can be fostered most effectively in this target group by
integrating an individual difference perspective. Although the thesis provided new insights
into SRL’s structure and intervention methods to foster this learning skill, several limitations
have to be mentioned when reviewing the thesis. These are described in the following section

with a focus on study design and assessment methods.
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6.2.1 Study Design

Sample. A general shortcoming of the thesis refers to the samples used in the three studies.
Although the thesis aimed to model SRL for college students in general, the heterogeneity of
the sample can be regarded as a limitation because participants studied different subjects and
had different levels of study experience. Moreover, the samples were predominantly female as
a result of the participants’ subjects of study (e.g., psychology, languages, etc.). With regard
to study I, the heterogeneity of the sample is not a real limitation as the results of the trait
model underline SRL’s importance for college students irrespective of their subject of study
and experience level. Concerning gender effects, it would be interesting to examine if the
model fits for both genders as there are some differences in central variables. Whereas males
report higher self-efficacy (Huang, 2013) and a higher use of elaborative learning strategies
(Bembenutty, 2007), females show higher academic delay of gratification (Bembenutty,
2007). With regard to study Il, the heterogeneity of the sample reduces the comparability of
intervention groups as the distribution of subjects of study and experience was not the same
within the four intervention groups. It is possible that the effects would have been different if
all groups were sampled of f. ex. psychology students. Nevertheless, the results found with
this heterogeneous sample are in favor of the training and learning diary’s usefulness for all
groups of college students and therefore have a high external validity. Concerning study I, it
is somewhat problematic that the cluster sample and the training sample differ with regard to
study subject and university experience. This lowers the generalizability of differential effects
found with the training sample. Nevertheless, SRL profiles could be confirmed in the training
sample as well speaking in favor of their transferability to different subgroups of students.

An additional shortcoming of the samples used is the size of the training samples. In
study I, participants had to be matched using propensity score matching to obtain comparable

baseline values of SRL. Matching resulted in the elimination of several participants and
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therefore the group size varied between n = 27 and n = 55. These sizes constitute the lower
border of required cell size for multivariate ANOVA. Moreover, the cell sizes were not
equally distributed. Therefore, larger sample sizes for the intervention groups and a more
equal distribution could have result in a higher power of analyses (Bortz, 2005). Additionally,
the quality of study Il lacks from the relatively small sample size of the training group and
the cluster groups in training. Therefore, power was reduced and possible effects (e.g., the
increase for the low SRL with moderate motivation group) were not found. Thus, future
studies should aim to investigate differential effectiveness with larger samples to receive more
reliable results. Moreover, a larger sample would allow for investigating the combination of
SRL profiles with personality profiles and an examination of how they interact in training.

Quasi-experimental design. An additional limitation mainly concerns the design of
study Il and the realization of the factorial combinations. As a randomized assignment of
participants to intervention groups was not possible and preexisting groups were used to
realize the interventions groups, sample characteristics such as subject of study or college
experience decrease the groups’ comparability. Although propensity score matching was used
to make the groups comparable with regard to pretest SRL, ruling out possible confounding
variables can only be realized through randomized control studies that have more statistical
power and are easier to interpret. Nevertheless, sampling about 200 college students and
assigning them randomly to a training or a control group seems difficult with regard to
students’ motivation and time they are willing to invest in an educational study. The use of
waiting control-groups would be one possibility to equal the effort of all study subjects.

No active control group. A further shortcoming is related to this realization of the
intervention groups: The control group received no intervention and therefore was a passive
control group. Adding an active control group that takes part in an intervention with no SRL
content would be useful to rule out possible Hawthorne effects (Bortz & Doring, 2006).

Nevertheless, participants of the training groups were not informed of the study design or of
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the existence of other groups. Besides that, the possibility of a Rosenthal effect due to trainer
behavior that varies between condition and that supports effects for the combined group is
rarely given due to the standardization of training.

Follow-up test. Although study Il integrated a follow-up test to measure the
intervention effects’ stability, it would have been more interesting to conduct this follow-up
test after college exams and after students received feedback on their achievement. As
mastery experiences represent the most important source for the development of self-efficacy
(Bandura, 1986), information on how the newly acquired strategies work during the
preparation for exams would have resulted in more exact ratings of SRL. In addition, follow-
up assessments for control groups would have been interesting as well to rule out possible

time lagged effects (in particular for the learning diary only group).

6.2.2 Assessment Methods

Self-report measures. A general shortcoming of this thesis is the high amount of self-report
measures used. Adopting a broad view, it is problematic that almost all data (SRL, GPA,
personality) were received through self-report measures as this could lead to a method bias
that artificially increases relations among variables. Future studies therefore should adopt an
expanded range of measurement methods to overcome this problem. Adopting a narrow view,
it is especially problematic that SRL data was received through self-reports as they are
problematic because of socially desirable ratings or problems of retention and generalization
(Winne & Perry, 2000). Moreover, the unconscious and automatized character of learning
strategies complicates their objective assessment (Schmitz et al., 2007). As self-reports of
SRL do not reflect actual behavior (Artelt, 2000), changes in this measure can only be
interpreted as shifts in students’ perception of their SRL behavior and the extent to which they
engage in SRL processes. Despite these shortcomings, McCardle and Hadwin (2015)

emphasize that self-reports “provide important information for examining and interpreting
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SRL even when the reports are inaccurate or skewed” (p. 46) as students use their own
perception to set goals, monitor their learning, and adapt their behavior. Nevertheless,
combining self-reports with more objective data from thinking aloud protocols, peer ratings,
interviews, observations, or trace data will bring up more reliable results (Perry & Rahim,
2011; Veenman, 2011). Although CFA results for the SRL questionnaires in studies | and 11l
speak in favor of the measure’s construct validity, the model fit indices are not optimal,
indicating that the questionnaires have to be adopted. Further results concerning the measure’s
validity are needed as well.

Study 1: Self-efficacy. With regard to study I, the CFA for the SRL questionnaire
revealed low factor loadings for self-efficacy on the motivational belief factor. Accordingly,
Usher and Pajares (2008) emphasize that self-efficacy is not directly a part of motivation but
rather a precursor to motivation. Moreover, the self-efficacy items used were adopted from
the general self-efficacy scale from Jerusalem and Schwarzer (1981). As the SRL model in
study | refers to academic context, it would have been more adequate to use items
representing academic self-efficacy. Moreover, the subscale for measuring organizational
learning strategies showed a low reliability, which is why future studies should aim to
optimize this subscale.

Study I: GPA. A further shortcoming of study I is the achievement marker used. As the
GPA of the university entrance diploma stems from the past, the measure is rather
retrospective and cannot be used to test the predictive power of SRL for achievement. The
current GPA of the subject of study, therefore, would have been more adequate as it indicates
the concurrent validity of the SRL model. Nevertheless, the GPA of the university entrance
diploma was used for three reasons. First, the GPA of the subject of study showed a lot of
missing values, which can lead to problems in SEM. Second, students of the sample were
quite heterogeneous regarding their subject of study. As grades of different subjects cannot be

compared in the German college system (Muller-Benedict & Tsarouha, 2011) the predictive
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power of SRL would have been impaired. Third, the GPA of the university entrance diploma
represents a very central achievement marker in the German educational system. Its results
are highly comparable between students as they have to pass curricular-based national exams
in the same class level. Therefore, this indicator is used for university applicant selection
processes and shows a high correlation to university achievement (Wedler, Troche, &
Rammsayer, 2008). As SRL is modeled as a rather stable trait in study I, assuming relations to
retrospective measures is defensible. Nevertheless, future studies should aim to obtain
comparable current achievement markers from the university (e.g., by testing the model for
one specific group of students) or should make use of objective achievement tests.

Study II: Learning diaries. Concerning study Il, the use of learning diaries in addition
to the SRL questionnaire should diminish the problems of self-report data. As learning diaries
are filled out close to the actual learning process, they help to assess learning actions instead
of reflections on learning (Artelt, 2000) and are therefore less prone to retention errors
(Landmann & Schmidt, 2010). Moreover, they are the method of choice to assess SRL as
state and thus should be more sensitive to changes caused by an intervention (Schmitz &
Wiese, 2006). Although learning diaries help to assess SRL processes close to their actual
occurrence, this method is not free from criticism. On the one hand, learning diaries are self-
reports as well and therefore do not represent an objective measure of SRL. On the other
hand, the use of learning diaries is accompanied by the confoundation of their concurrent
functions as assessment method and intervention method. As learning diaries initiate
continuous monitoring behavior of students’ own learning processes, they should activate
reflection and regulation processes (Landmann & Schmidt, 2010; see section 2.3.2).
Moreover, they serve as an external structuring aid of learning processes (Nickles, Renkl, &
Fries, 2005) and therefore increase the reflection of learning contents and help to uncover

learning deficits (Connor-Greene, 2000; Spoérer & Brunstein, 2006). Nevertheless, this



98

problem was tackled by the 2 (training yes/no) x 2 (learning diary yes/no) design that
informed on the single intervention effects and the combined intervention effects.

Study Il: SRL language exposure. With regard to the increase of SRL on
questionnaire level in study Il, one could argue that this is a result of the constant exposure to
“SRL language” in training that primes the selection of items (Spdrer & Brunstein, 2006).
Nevertheless, this increase is only found for the training group and the training + learning
diary group, although the learning diary group was exposed to this language as well, and to a
higher extent than the training group. Despite this exposure, participants of that group did not
show a significant increase on the questionnaire level and even showed significant decreases
concerning learning diary data.

Study I1: Transfer effects. As no transfer effects of the SRL interventions in study Il
were found for the working efficiency test, it is defensible to assume that this test does not
necessitate SRL strategies. This test requires rather short-term strategies to focus attention,
whereas SRL refers to a whole learning cycle with several subgoals. Therefore, future
research should aim to develop achievement tests that can be used to measure SRL content-
independent and objectively (Veenman, 2011). Using grades of a specific exam as
achievement markers could lead to new insights, but this is only realizable with students of
the same subject and experience level, and therefore limits the generalizability of results to
other groups of students. In general, Hasselhorn and Mahler (2000) recommend using
methods that assess the direct effects of the intervention but that differ sufficiently from actual
intervention contents.

Study I11: Personality measure. In addition to the abovementioned shortcomings
concerning self-reports, study 111 could be criticized with regard to the personality measure.
Because of the number of variables assessed, a short version of the Big Five Inventory was
used (Rammstedt & John, 2005). Nevertheless, this instrument assesses each personality

dimension with only four items and showed low reliabilities for some of the subscales
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(agreeableness, openness to experience). Future studies therefore should investigate the
relation of SRL with personality that is assessed through a more elaborate inventory.
Moreover, for study Il it would also have been interesting to know if transfer effects differ
for the four cluster groups of trained participants. Therefore, an objective and content-

independent transfer task to measure the cycle of SRL strategies has to be developed.

6.3 Future Research Directions

The present thesis investigated the structure of SRL and tackled the question of how to foster
this competence most effectively in college students. Moreover, it examined individual
differences in SRL and revealed how these influence the effectiveness of SRL training. The
results can be used to initiate new research concerning those issues and to answer remaining

and newly-emerged questions.

6.3.1 SRL Trait Model and its Transfer to State Level

Study I investigated a trait model of SRL and showed that the integration of a volitional factor
besides motivational, cognitive, and metacognitive factors is possible. Model fit indices speak
in favor of integrating volitional aspects besides motivational beliefs to represent a broader
motivational learning trait, which is why future studies in the area of SRL should include
volitional factors as well (Wolters, 1999). As study I is in favor of composing academic delay
of gratification, future time perspective, and reverse procrastination to represent a volitional
learning trait, these measures are adequate to measure volitional for learning in future
research. Study | represents a first attempt to model SRL as a trait by integrating motivational,
volitional, cognitive, and metacognitive factors.

Future studies should aim to extend this model by investigating different aspects: As the
model conceptualizes SRL as a stable trait, it would be very informative to investigate the

model’s stability because the structure should also be found in a delayed measurement.
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Moreover, there are gender differences concerning some of the SRL factors (e.g. Zimmerman
& Kitsantas, 2014), which is why the trait model should be investigated for both genders
separately. Comparing both models’ fit to the data can lead to new insight on gender
differences in general SRL. Additionally, it would be interesting if the structure holds with
data that is gained from other assessment methods: measuring SRL through interviews, peer
ratings, or observations and testing the model with those data could emphasize its
generalizability. Moreover, testing the model’s relationship with achievement markers such as
ability tests or college exams would be a necessary condition to assume the model’s
predictive validity. Additionally, the data for the trait model were collected at one point in
time, which is why it is not possible to investigate causal relations or directions between
several subcomponents. As causal relations between the components can be assumed because
motivational beliefs and volitional actions are part of different learning phases (Kuhl, 1984),
longitudinal studies would help to investigate such issues. Moreover, some authors have
stated mediation and moderation hypotheses concerning the role of volition for the relation of
SRL (especially motivational beliefs) and achievement (e.g., Husman et al., 2000). Therefore,
testing mediation models could result in new insights as well. Examining the structure of SRL
in younger children and conducting longitudinal developmental studies seems promising.

As described in section 2.2.2, SRL models can be distinguished into trait and state
models. Although recent research mainly investigated state models using online
measurements (e.g., Bannert, Reimann, & Sonnenberg, 2014) there is evidence that SRL can
be conceptualized as a trait that is stable between tasks (Moos & Miller, 2015). Despite this
ambiguity and the fact that the conceptualizations differ with regard to the underlying time
spans of learning and their scope of application, several authors argue for the integration of
trait and state models to illustrate SRL (e.g., Efklides, 2011; Schmidt, 2009). In line with this,

findings from Hong (1995, 1998) speak in favor of a high interrelation between trait SRL and
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state SRL. With regard to the newly developed trait model of SRL that is described in study I,
it would be interesting to know how this model can be transferred to the state level.

Following Zimmerman (2000), it should be possible to model SRL as a cycle that
integrates forethought, performance, and reflection phases. As the SRL components of the
trait model should be important to all three phases, future research should investigate whether
the traits influence state behavior and if they are equally important within each phase (Figure
10). With regard to action-control theory (Garcia et al., 1998), it could be assumed that
motivational beliefs are crucial to the forethought phase when goals are set, whereas
volitional aspects are more important to the performance phase when actions are
implemented. Nevertheless, volitional factors can also positively influence components of the
forethought phase such as time planning, as effort resources are needed in this phase as well.
Motivational beliefs could influence the processes of the reflection phase as more self-
efficacious students are prone to more useful causal attributions. Learning diary data that are
aggregated over measurement points could be used in CFA for modeling SRL’s structure by
conducting separate CFAs for each phase of SRL. Moreover, asynchronous correlations
between lagged time-series can be informational with regard to relations between subsequent
phases (e.g., post-actional and pre-actional phases; Schmidt, 2009). In addition, dynamic
relationships between single state variables could be investigated using multivariate time

series analyses and ARIMA models (Perels, Otto, Landmann, Hertel, & Schmitz, 2007).

_ states t; - t; _
trait -1 trait t;+1
metacognition preactional actional postactional metacognition
cognition = . cognition
P META MET META P
motivation = motivation
(volition & ot KOG 3 KOG > KOG 3 (volition &
motivational Mor Mot moT motivational
beliefs) beliefs)

Figure 9. Integrative trait-state model of SRL.
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With regard to the relation between trait SRL and state SRL, it could be assumed that trait
SRL influences state SRL and determines a frame for state SRL. State SRL of individuals
with low trait SRL varies within a range that is beneath the range of individuals with high trait
SRL (see Figure 11). Therefore, questionnaire data and learning diary data should show

correlations of moderate size.

state-SRL
A

| I

high
I I

low
I .

trait-SRL

low high

Figure 10. Hypothetical influence of trait SRL on state SRL.

Moreover, it can be assumed that changes in state SRL (e.g., due to SRL training) in turn
influence trait SRL. Increases in trait SRL therefore should mainly correspond to increases in
state SRL, and the difference between trait SRL before and after the intervention should fit to
the increase on state level. Correlations of trait SRL change scores with respective beta-values
of linear trends of the learning diary could be one possibility to examine the relation of both
levels (Schmidt, 2009). As context factors influence the increase of state SRL (e.g., mood,
time pressure; Schmidt, 2009), correlations are hypothesized to be of moderate size.
Additionally, aggregated state data of different time points could be used as predictors in a
regression model for trait SRL and provide information on explained variance in trait SRL

through state SRL. Lastly, trait SRL data of the first measurement point could be correlated
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with aggregated state SRL data of the first half of the time period, and trait SRL data of the
second measurement point could be correlated with aggregated state data of the second half of

the time period.

6.3.2 Training Methods for Self-Regulated Learning

Study 11 investigated how to foster SRL of college students most effectively by comparing a
content-independent SRL training, a learning diary, and their combination. It was found that
the training positively influenced students’ SRL and that additive learning diaries can boost
this effect. The use of learning diaries only, however, had no positive influence on students’
SRL.

As the training only lasted for seven weeks, it would be interesting to know if a longer
training would boost the effects as well. Astleitner (2010) and Hagenauer (2010) argue for the
implementation of expanded interventions as effects may not have developed during such
short time periods as in study Il. In line with this, Hager and Hasselhorn (2000) explain that
intervention effects probably will only be obvious adopting a long-term developmental
perspective. Motivational components of SRL especially seem to need intensive instructional
support to change in desirable directions (Hasselhorn & Gold, 2006). For example, self-
efficacy beliefs can only increase if the student masters several learning cycles successfully
and becomes aware of the usefulness of SRL strategies and his or her capability to use them in
an optimal way (Bandura, 1986; Otto, Perels, & Schmitz, 2008a). In this context, the so-called
sleeper effect could be found as interventional changes do not show up until several weeks
and learning periods after the intervention (Labuhn, Bdgelholz, & Hasselhorn, 2008). As
study Il included a follow-up test eight weeks after the training ended, there are first hints
concerning such a developmental boost (especially for the training group). Nevertheless, it
would be very interesting to know how long these effects last because this helps to estimate

the intervention’s practical effects (Schmidt, 2009). As Bail et al. (2008) have shown, SRL
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intervention effects can last up to four semesters. In conclusion, future research could
systematically investigate how the extension of intervention time affects changes in learning
behavior and if there are developmental boosts of some SRL subcomponents that are not
found directly after the intervention ends. As SRL trainings have a high value for practitioners
and college administrators, it is nevertheless important to create economic trainings that can
be integrated within college learning environments without much effort. One possibility to
elongate intervention time without increasing strain for participating students would be to
conduct training sessions only every two weeks with practice and reflection intervals in
between.

Regarding the utilization of learning diaries in a college context, study Il offers several
issues for future research as well. As the learning diary alone did not increase students” SRL,
it could be argued to alter its conceptualization when used without further intervention. In
study 11, items within the learning diary parts were randomized to prevent an answering
pattern. This makes it difficult for students to be aware of the connections between subscales.
Nevertheless, Schmitz et al. (2011) argue that this awareness supports the synergetic effects of
SRL subcomponents. Moreover, Dignath-van Ewijk et al. (2015) found positive effects of
their learning diary that was enriched with strategy instruction. Therefore, adding instructional
tasks to the diary seems promising when it is used as a single intervention method. Students
are aware of the utility of SRL strategies and therefore are prone to transfer them to their
everyday learning tasks. Nevertheless, to present an economic intervention device for college,
learning diaries must be of acceptable length as they have to be filled out several times. As
Schmitz and Perels (2011) recommend, future research should investigate which components
of the learning diary are especially helpful to foster SRL. A systematic variation of learning
diary contents and assessing the respective effects seems informational on this point.
Moreover, the frequency and overall duration of filling out the diary has not been

systematically investigated although this could have a severe impact on its effects (Schmitz &
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Perels, 2011). Studies to date have set these parameters in dependence on the training that was

added and did not follow theoretical guidelines.

6.3.3 Adaptive Trainings

Study Il investigated the presence of SRL profiles in college students and analyzed how they
relate to achievement, personality, and the effects of SRL training. In the sample of this study,
four SRL profiles were found that differed quantitatively and with regard to motivational
subcomponents. Moreover, students with more skilled profiles showed higher academic
achievement and well-adjusted personality profiles. With regard to the SRL training, only
students with moderate SRL skills as well as students with conflicting SRL skills and high
motivation could benefit.

As this study is the first to investigate the relation of SRL profiles to personality, future
research should expand this approach to gain further insights on this topic. Conducting
longitudinal studies would help to model causal relations between the development of SRL
skills and personality aspects. As personality is seen as a stable trait that is already developed
in childhood (Soto & John, 2014), it can be assumed that personality conditions the
development of SRL skills. Moreover, these studies would be informational with regard to the
relationship of achievement and SRL skills, as it is not clear yet how both constructs are
causally interrelated. A further point of interest can be derived by the high correlation of SRL
with personality traits (e.g., correlation between SRL and conscientiousness: r = .69) as this
underpins the assumption that SRL can also be conceptualized as a stable trait. Nevertheless,
this seems to contradict the conceptualization of SRL as a dynamic and flexible learning style
(Matthews et al., 2000). Section 2.2.2 illustrated that it is possible to see SRL as a stable trait
or a dynamic state and that the referring time periods differ between both conceptualizations.
Moreover, the assessment methods to measure SRL as a trait (e.g., questionnaire) or state

(e.g., learning diary) differ as well. As personality traits are also assessed through
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questionnaires, the above mentioned high correlation could be due to method bias of self-
reports. Therefore, future research should investigate whether correlations of SRL and
personality are found as well for state data, e.g., through analyzing learning diary data. In this
context, it would be interesting to know whether the above described SRL profiles are found
in diary entries, too, i.e., if these individual differences are reflected in state data. Moreover,
learning diary data allows for single case studies (Klug et al., 2011). Selecting very high self-
regulated individuals and low self-regulated individuals and tracing their development
through learning diary data seems promising.

Additionally, future research could try to develop a person x SRL model. Efklides
(2011) has proposed her Metacognitive Affective Model of SRL (MASRL), which is a first
attempt to describe interactions between personal variables and SRL variables. Her model
includes a person level that is responsible for top-down self-regulation and describes
interactions of trait-like characteristics (cognitive ability, metacognitive knowledge and skills,
self-concept, perceptions of control, attitudes, emotions, motivation). At the task x person
level, effects of these higher-level person characteristics decrease and interact with task
demands. This level therefore includes task-specific cognitions, metacognition, and affect,
and the self-regulation of affect and effort (bottom-up self-regulation). Accordingly, Schmidt
(2009) has proposed a model that integrates personal traits, trait SRL, and state SRL, and all
three levels can influence each other and interact reciprocally. Following these approaches, it
would be desirable to integrate personality factors in such models and examine the
hypothesized relationships empirically. With regard to study | that showed the importance of
volitional components for SRL, it would be desirable to integrate variables such as future time
perspective and academic delay of gratification into such a Person x SRL model.

Moreover, as students of the lowest and the highest skilled SRL profiles could not
benefit from the SRL training in study Ill, future research should examine the conditions

under which these special groups can increase their SRL. Interventions that are tailored to the
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specific needs of these groups therefore are desirable. Intensive instructional support could
lead to better results for low-skilled students (Kalyuga, 2007), whereas more independent
trainings meet the preferences of highly-skilled individuals (Mcmanus, 2000). In line with
this, Snow (1976) concluded that defensively motivated students (anxious and conforming)
are in need of interventions that provide intensive support and external structure. In contrast,
constructively motivated students (able to self-direct learning) are likely to benefit more from
less directive interventions that foster students’ initiative. As students of the low SRL profile
group also showed the highest values on test anxiety, research findings concerning this
individual difference variable could also be helpful to tailor SRL interventions to anxious
students’ needs (Naveh-Benjamin, 1991). With regard to highly-skilled students, it would be
necessary to avoid the expertise reversal effect (Lohman, 1986). Students who already possess
SRL strategies could become demotivated by training as they are not convinced of the
strategies’ utility (Klauer, 1993), and existing strategies could interfere with newly acquired

strategies (Snow & Lohman, 1984).

6.3.4 Assessment Methods

As mentioned above, there is an ongoing debate about whether to conceptualize SRL as a
stable trait or as a dynamic state, and this distinction is obvious in the three studies of this
thesis as well. Nevertheless, several authors argue for the justification and utility of both
viewpoints, and Winne and Perry (2000) describe that “SRL has properties of an aptitude and
an event” (p. 534). Moreover, the authors conclude that SRL should show a high stability
when contexts of measurement are homogeneous, whereas stability should be low in
heterogeneous situations. The conceptualization of SRL determines the assessment methods
that have to be used. Whereas aptitudes need a measurement that aggregates or abstracts over
multiple SRL events, events have to be assessed online with regard to their occurrence and the

contingencies between several occurrences. Winne and Perry (2000) give an overview of
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existing measurement methods to assess the one or the other form of SRL: Questionnaires that
ask individuals to generalize their behavior across situations are mostly used to assess SRL as
an aptitude. Besides, this can be achieved by the use of structured interviews that record
typical behavior concerning certain circumstances or by teacher judgments and peer ratings
on distinct observable behavior. In contrast, SRL can be assessed as an event by think aloud
protocols that record cognitive processes while a task is performed. Other online assessments
include error detection tasks that induce metacognitive monitoring, trace methodologies that
assess observable indicators of cognition during task execution, and observations of specific
learning behavior when performing a task. Moreover, the use of hypermedia offers new
opportunities in the field of event measurement as log-file data can be deduced from
hypermedia learning environments (Azevedo, Johnson, Chauncey, & Graesser, 2011). Winne
and Perry (2000) conclude that the main difference between aptitude and event measures is
their grain size. Whereas aptitudes endure over many weeks, assessment methods have to
include a large time span and therefore are rather large grained. In contrast, events represent
short-term behavior occurrences, which is why assessment methods have to be fine grained.
With regard to these assessment issues, and especially with regard to self-report data,
there are several topics that need future research (Winne & Perry, 2000). For example, it is
unclear how students sample their behavior to answer self-report measures. It could be
possible that they assign value to learning behaviors by evaluating their importance or
frequency or through using an algorithm that includes averaging several events or ranking
them by an ordinal dominance. In this context, it is necessary to know how students calibrate
between the accuracy of their behavior rating and the actual behavior. One helpful method to
resolve these problems is case studies to measure SRL as “an entity as it is situated in
context” (Butler, 2011, p. 347). Although the predominant conclusion is that self-reports are
less valid and reliable than other assessment methods, Berger and Karabenick (2016) recently

investigated the psychometric properties of planning, monitoring, and regulation scales by
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adopting a questionnaire in combination with cognitive interviews. The authors found that
monitoring and regulation items show adequate construct validity evidence, whereas planning
items showed less construct validity.

As no measurement method is free of criticism, Winne and Perry (2000) promote
triangulation across distinct methods. Several studies used the multi-method approach to gain
new insight into SRL and the measurement of intervention-induced changes. Combining the
results of questionnaires, learning diaries, interviews, peer ratings, trace data, and
observations is promising to gain new insights into various parts of SRL. Such an approach
would be informational on conscious as well as unconscious components of SRL and would
offer the possibility of investigating SRL in more depth (Kitsantas et al., 2008). McCardle and
Hadwin (2015) compared self-report data from an SRL questionnaire with more fine grained
self-report data from weekly reflections of students. Based on both data sources, they
extracted profiles of self-regulated learners and were able to cross-fertilize the results of
questionnaires with the results of weekly reflections and vice versa. The authors concluded
that using multiple forms of self-report data provide in depth data on regulation of learning
behavior. Moreover, a study by Trevors, Feyzi-Behnagh, Azevedo, and Bouchet (2016)
combined eye tracking data, computer log-files, metacognitive judgments, and concurrent as
well as retrospective verbal reports of SRL as an event. This methodology helped the authors
gain new insight into the relation of epistemological beliefs and SRL.

In line with this, the development of an objective and reliable transfer test would be a
milestone to measure the effects of SRL interventions with regard to a more tangible result.
As SRL in this thesis was conceptualized as a content-independent learning competence that
provides students with strategies to handle a large amount of college tasks, developing a
sample problem that is representative of the college context seems promising. Students would
have to work on a task (e.g., preparing a presentation; see Dresel et al., 2015) and could be

observed and assessed at several times during the task’s completion (e.g., in the forethought
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phase during planning, in the performance phase during actual work on the task, and in the
reflection phase during evaluation of the completed work). After the intervention, students
would have to work on the task again with different content. This would offer the probability
to assess SRL with regard to the cyclical process approach (Zimmerman, 2008) and to assess
a high number of SRL strategies just when they are in use. Objective standards to evaluate the
result of the task could be used as further transfer criterion for SRL interventions.

The previous section pointed out that there is a need for future research to resolve
problems with measuring SRL (either as aptitude or as event). For the development of new
assessment methods, the structural model of Dresel et al. (2015) could be very helpful. They
used expert interviews to develop a model that integrates a strategy dimension, a knowledge
dimension, and a process dimension of SRL, which is why the model provides a holistic
framework. Several parts of the model can be used to deduce direct guidelines for the

development of assessment methods.

6.4 Practical Implications

Besides the abovementioned future research directions, the results of the present thesis help to
deduct practical implications and to optimize college students’ education. The following
section will treat several topics that deserve future awareness of practitioners.

As study | speaks in favor of integrating volitional factors into SRL models, educational
practitioners, such as school administrators, teachers, or external trainers, should consider
these results when developing instructional innovations to foster SRL. Although the support
of metacognitive and cognitive strategy use and of adaptive motivational beliefs is very
important, the encouragement and instruction of optimal volitional behavior also represents a
central factor when fostering SRL. Therefore, teaching strategies that help to reduce
procrastination, value future prospects, and delay gratification in order to achieve academic

goals is pivotal in the context of SRL and education.
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The results of study Il are highly relevant for college practitioners as they show that
college students’ SRL can be fostered, and that this is done most effectively by combining
SRL training with standardized learning diaries. As the training was content-independent and
showed positive effects with a heterogeneous sample of college students, it can be assumed
that it can be used ubiquitously in college. Therefore, administrators should acknowledge this
finding by institutionalizing SRL trainings that are similar to the one conducted in study Il. In
line with this, it would be desirable if such programs would be obligatory for all students, as
no individual is totally self-regulated. Moreover, the results show that the supplementary use
of standardized learning diaries can increase training effects on students’ SRL. Nevertheless,
as the training was effective without learning diaries as well, their use seems to be not
absolutely necessary. As learning diaries impose high requirements on students’ effort and
motivation, practitioners can deliberate about whether to integrate them in addition to training
programs and could use them only for target groups that are in special need of self-monitoring
support.

As study III has shown that individual differences exist in college student’s SRL
competences and that these differences can impact the effectiveness of instructional support,
practitioners who conduct SRL interventions in college have to be aware of this. The
development of adaptive trainings that are tailored to the special needs of these groups would
be desirable and should be a goal of college education. In line with the results of study Ill, a
focus on motivational aspects of learning could support training effectiveness. Adaptive
trainings are also needed with regard to subjects of study and phases of study (Dresel et al.,

2015), as goals and tasks vary depending on these factors.

In conclusion, it can be summarized that the present thesis gives new insights into the

theoretical structure of SRL and provides suggestions to foster this competence in college
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students. It has been shown that it is promising to integrate volitional components into trait
models of SRL, and that this model can be used to derive consequences for SRL measurement
and interventions. Moreover, results of the thesis lead to the conclusion that SRL can be
fostered most effectively in college by combining direct training interventions with
standardized learning diaries. Additionally, the results indicate that it is necessary to adapt
SRL interventions to specific needs of different learner groups and to provide college students

with optimal learning environments.
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