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Zusammenfassung

Kompetente selbstregulierte Lernende sind autonom, reflektiert und effizient in der
Mitgestaltung ihrer eigenen Lernprozesse, indem sie ihre Kognition, ihr Verhalten, den
Lernkontext sowie unterschiedliche interne und externe Ressourcen uberwachen und
kontrollieren (z. B. Boekaerts, 1999; Pintrich 2004; Schunk & Zimmerman, 1994). Die
strategische Regulation der eigenen Motivation, die als eine zentrale interne Ressource gilt,
stellt einen komplexen, wichtigen, aber bisher unzureichend erforschten Prozess im Rahmen
des selbstregulierten Lernens dar (Miele & Scholer, 2016, 2018; Schwinger et al., 2007;
Wolters, 2003, 2011). Theoretischen Modellen zufolge fuhrt effektive motivationale
Selbstregulation zu erhéhter Motivation und kann somit potenziell zum akademischen Erfolg
beitragen (z. B. Schwinger & Stiensmeier-Pelster, 2012). Obwohl sich die Forschung in diesem
Bereich in den letzten Jahren beachtlich intensiviert hat und einige Belege fir diese theoretische
Annahme in Bezug auf den Hochschulkontext liefert (Béaulke et al., 2018; Engelschalk et al.,
2017; Grunschel et al., 2016; Trautner & Schwinger, 2020), bedarf die Rolle unterschiedlicher
Aspekte motivationaler Selbstregulation im Hinblick auf den facettenreichen Studienerfolg
(Bornkessel et al., 2018; Trapmann et al., 2007; York et al., 2015) einer umfassenderen
Uberprifung.

Im Rahmen von finf empirischen Studien widmet sich diese Dissertation der
Replikation und Erweiterung der bisherigen Befundlage zum Zusammenhang zwischen
motivationaler Selbstregulation und akademischem Erfolg im Studium, mit einem besonderen
Augenmerk auf (a) die Komplexitat des Motivationsregulationsprozesses, (b) unterschiedliche
Studienerfolgsfacetten, (c) mogliche Wirkmechanismen im Sinne behavioraler und kognitiver
Manifestationen erhdhter Motivation, (d) relevante Kontrollvariablen, (e) die interindividuelle
und intraindividuelle Betrachtungsperspektive sowie (f) potenzielle reziproke Effekte. Zum
einen untersucht die vorliegende Arbeit querschnittliche (Studie 1) und l&ngsschnittliche

(Studie 2) Zusammenhange zwischen der Nutzung motivationaler Selbstregulationsstrategien



und Studienleistung sowie Studienabbruchintention, vermittelt Gber die studienbezogene
Anstrengung als moglichen behavioralen Motivationsindikator. Zum anderen werden in dieser
Arbeit querschnittliche (Studie 3) und langsschnittliche (Studie 4) Zusammenhénge zwischen
motivationsregulatorischer Selbstwirksamkeit und unterschiedlichen Dimensionen der
Studienzufriedenheit, vermittelt tUber die Erwartungs-, Wert-, und Kostenkomponenten der
Studienmotivation als mégliche kognitive Motivationsindikatoren, untersucht. Zusétzlich wird
in den im Rahmen dieser vier Studien untersuchten Mediationsmodellen fur relevante
Préadiktoren der jeweiligen Outcomes kontrolliert (Studie 1 — Studie 4). SchlieBlich werden
sowohl langsschnittliche ~ Zusammenhdnge  zwischen  motivationsregulatorischer
Selbstwirksamkeit und Strategienutzung als auch ihre jeweiligen langsschnittlichen
Zusammenhange mit zwei  Studienzufriedenheitsdimensionen  untersucht,  unter
Berlicksichtigung von inter- und intraindividuellen Zusammenhdngen sowie potenziellen
reziproken Effekten (Studie 5).

Insgesamt deuten die Ergebnisse dieser Arbeit darauf hin, dass sich, im Sinne von
interindividuellen  Unterschieden, sowohl die Haufigkeit der Nutzung von
Motivationsregulationsstrategien als auch motivationsregulatorische Selbstwirksamkeit eignen,
um unterschiedliche Facetten des akademischen Erfolgs im Studium, vermittelt Gber
behaviorale oder kognitive Manifestationen studienbezogener Motivation, vorherzusagen.
Darlber hinaus erscheinen intraindividuelle Verdnderungen der motivationsregulatorischen
Selbstwirksamkeit als pradiktiv fur die spateren intraindividuellen Veranderungen in der
Strategienutzung sowie Studienzufriedenheit. Somit liefert diese Dissertation neue
Erkenntnisse bezlglich der Relevanz motivationaler Selbstregulation im Studium, die
hinsichtlich ihrer theoretischen und praktischen Implikationen sowie hinsichtlich ihrer

Limitationen und Ansatze flr weitere Forschung diskutiert werden.



Abstract

Proficient self-regulated learners are assumed to be involved in their learning processes
in an autonomous, reflective, and efficient manner by monitoring and controlling their
cognition, behavior, learning context, as well as different internal and external resources (e.g.,
Boekaerts, 1999; Pintrich 2004; Schunk & Zimmerman, 1994). Students’ strategic regulation
of their own motivation, as a key internal resource, presents a complex, important, yet
insufficiently investigated process within the scope of self-regulated learning (Miele & Scholer,
2016, 2018; Schwinger et al., 2007; Wolters, 2003, 2011). In theoretical models, effective
motivational regulation is considered as potentially contributing to academic success via
increased motivation (e.g., Schwinger & Stiensmeier-Pelster, 2012). Although research in this
area has considerably intensified in recent years, providing some support for this assumption in
university students (Baulke et al., 2018; Engelschalk et al., 2017; Grunschel et al., 2016;
Trautner & Schwinger, 2020), the role of different aspects of motivational regulation regarding
the multifaceted nature of academic success in higher education (Bornkessel et al., 2018;
Trapmann et al., 2007; York et al., 2015) needs more thorough examination.

This dissertation containing five empirical studies aims to replicate and extend previous
findings on the relationship between motivational regulation and academic success in the
university context, by paying attention to (a) the complexity of motivational regulation process,
(b) different facets of academic success, (c) possible underlying mechanisms in terms of
behavioral and cognitive manifestations of increased motivation, (d) relevant control variables,
(e) the interindividual and intraindividual level of analysis, as well as (f) potential reciprocal
effects. More specifically, the present research focuses on the examination of cross-sectional
(Study 1) and longitudinal (Study 2) associations between university students’ use of
motivational regulation strategies and academic performance as well as dropout intention, via
academic effort as a possible behavioral manifestation of motivation. Furthermore, this research

addresses cross-sectional (Study 3) and longitudinal (Study 4) associations between self-



efficacy for motivational regulation and different dimensions of satisfaction with academic
studies, via success expectancy, subjective value, and perceived cost as possible cognitive
manifestations of motivation. Additionally, the mediation models proposed in these four studies
(Study 1 — Study 4) are controlled for previously suggested relevant predictors of the respective
outcomes. Finally, this research examines how self-efficacy for motivational regulation and use
of motivational regulation strategies are associated with each other longitudinally as well as
how these two aspects of motivational regulation are associated longitudinally with two
dimensions of satisfaction with academic studies, respectively, separating interindividual from
intraindividual associations and considering potential reciprocal effects (Study 5).

Altogether, results of the present research indicate that, in terms of interindividual
differences, both the frequency of using motivational regulation strategies and self-efficacy for
motivational regulation can predict different facets of academic success via behavioral or
cognitive manifestations of student motivation. Moreover, intraindividual changes in self-
efficacy for motivational regulation are predictive of prospective intraindividual changes in the
frequency of strategy use as well as satisfaction with academic studies. Thus, this dissertation
provides novel insights into the relevance of motivational regulation in the context of higher
education, which are discussed with regard to implications for theory and practice as well as

limitations and avenues for further research.
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Allgemeine Einflihrung und Struktur der Arbeit

1. Allgemeine Einfihrung und Struktur der Arbeit

Im Vergleich zur langjahrigen Forschungstradition im Bereich der Lern- und
Leistungsmotivation stellt die Untersuchung motivationaler Selbstregulation beim Lernen
einen recht jungen Forschungszweig dar (Miele et al.,, 2020). Obwohl
motivationsregulatorische Aspekte des selbstregulierten Lernens auch in friheren Arbeiten
thematisiert wurden (z. B. Sansone et al., 1992; Zimmerman, 1989; Zimmerman & Martinez-
Pons, 1986), hat dieses Thema erst in den letzten zwei Dekaden in der padagogisch-
psychologischen Lern- und Bildungsforschung zunehmend an Bedeutung gewonnen. Dazu
haben insbesondere die Forschungsarbeiten von Wolters (1998, 1999) beigetragen, der im US-
amerikanischen Raum als Erster den Versuch unternommen hat, die unterschiedlichen
motivationalen Selbstregulationsstrategien von Lernenden systematisch zu untersuchen.
Inzwischen wird in diesem Bereich auch international aktiv geforscht, und es wird an der
(Weiter-)Entwicklung theoretischer Modelle zur Erklarung (Miele & Scholer, 2018; Schwinger
& Stiensmeier-Pelster, 2012; Wolters, 2003, 2011) sowie der Konstruktion wvon
Messinstrumenten zur Erfassung unterschiedlicher Aspekte motivationaler Selbstregulation
gearbeitet (Kim et al., 2018; Sanchez-Rosas et al., 2019; Schwinger et al., 2007; Steuer et al.,
2019; Teng & Zhang, 2016). Zudem existiert mittlerweile eine Reihe empirischer Belege flr
die Bedeutsamkeit motivationaler Selbstregulation in unterschiedlichen akademischen
Kontexten (Ljubin-Golub et al., 2019; Mé&enpaa et al., 2018; Park & Yun, 2017, 2018; Safdari
& Maftoon, 2016; Schwinger et al., 2009, 2012; Smit et al., 2017; Wang et al., 2017, Wolters,
1999; Wolters & Rosenthal, 2000).

Speziell im Hochschulkontext, der durch die vielfaltigen Gelegenheiten flr sowie die
besonders hohen Anforderungen an das selbstregulierte Lernen gekennzeichnet ist (Cohen,
2012; Dresel et al., 2015), gibt es Hinweise darauf, dass unterschiedliche Aspekte

motivationaler Selbstregulation positiv mit der Anstrengung, dem affektiven und kognitiven
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Wohlbefinden sowie der Leistung und negativ mit der Prokrastination von Studierenden
zusammenhangen (Baulke et al., 2018, 2021; Eckerlein et al., 2019; Engelschalk et al., 2017;
Grunschel et al., 2016; Schwinger & Otterpohl, 2017, Trautner & Schwinger, 2020). Dar(ber
hinaus gibt es Belege dafur, dass Studierende in der effektiven Nutzung von
Motivationsregulationsstrategen trainiert bzw. unterstitzt werden konnen (Daumiller & Dresel,
2019; Eckerlein, 2020; Jarvenoja et al., 2020; Leutner et al., 2001). Angesichts dieser
vielversprechenden Befundlage und hohen Studienabbruchquoten an deutschen Hochschulen,
die insbesondere auf Leistungsprobleme sowie motivationale Defizite zurtickfuhrbar sind
(Heublein et al., 2017), konnte die weitere Erforschung motivationaler Selbstregulation
gewinnbringende Ansatze zur Steigerung des akademischen Erfolgs von Studierenden liefern.

Vor diesem Hintergrund befasst sich diese Dissertation mit der Untersuchung von quer-
und langsschnittlichen Zusammenhangen zwischen motivationaler Selbstregulation und
akademischem Erfolg im Studium, um sowohl einige bisherige Befunde zu replizieren
beziehungsweise zu vertiefen als auch neue Erkenntnisse zu gewinnen. Bevor im Kapitel 1.5
detaillierter auf die Zielsetzung und zentralen Forschungsfragen dieser Arbeit eingegangen
wird, werden zundchst (in den Kapiteln 1.1 bis 1.4) die zugrunde gelegten Rahmenmodelle
skizziert sowie die relevanten Konstrukte und ausgewéhlte Forschungsergebnisse prasentiert.
Funf empirische Studien, die den Kern dieser Dissertation bilden, werden in den Kapiteln 2 bis
4 dargestellt! (Studie 1 & Studie 2 im Kapitel 2; Studie 3 & Studie 4 im Kapitel 3; Studie 5 im
Kapitel 4). AnschlieRend werden die Hauptbefunde zusammengefasst (Kapitel 5.1), die Arbeit
hinsichtlich ihrer theoretischen und praktischen Implikationen (Kapitel 5.2) sowie ihrer
Limitationen und Impulse fir zukiinftige Forschung (Kapitel 5.3) diskutiert und letztlich ein

Fazit (Kapitel 5.4) gezogen.

1 Die Darstellung der empirischen Studien in den Kapiteln 2, 3 und 4 basiert auf in internationalen Fachzeitschriften
veroffentlichten bzw. zur Verdffentlichung eingereichten/vorgesehenen Manuskripten und erfolgt daher in
englischer Sprache.
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1.1 Motivationale Selbstregulation als Bestandteil des selbstregulierten
Lernens

Selbstreguliertes Lernen (SRL) ist durch die autonome, reflektierte und effiziente
Mitgestaltung der eigenen Lernprozesse gekennzeichnet (Boekaerts et al., 2000; Schunk &
Zimmerman, 1994) und bildet somit eine wichtige Kompetenzgrundlage fir erfolgreiches
Lernen wahrend der gesamten Lebensphase (Wirth & Leutner, 2008). In unterschiedlichen
SRL-Rahmenmodellen (z. B. Boekaerts, 1999; Dresel et al., 2015; Panadero, 2017,
Zimmerman, 1990) wird dabei die motivationale Selbstregulation als ein wichtiger Bestandteil
betrachtet. So schreibt Zimmerman (1989, 1990) bereits in seinen friihen Arbeiten, dass eine
erfolgreiche Selbstregulation wahrend eines zyklisch ablaufenden Lernprozesses auf einer
systematischen Nutzung metakognitiver, behavioraler und motivationaler Strategien basiert.
Dem Vier-Phasen-Modell von Pintrich (2004) zufolge bildet die Motivation gemeinsam mit
dem Affekt einen Bereich, den Lernende (neben den Bereichen Kognition, Verhalten und
Kontext) in unterschiedlichen Phasen des Lernprozesses potenziell selbst regulieren kdnnen.
Ein weiteres Beispiel liefert das Drei-Schichten-Modell von Boekaerts (1999), laut dem das
selbstregulierte Lernen die Steuerung des Informationsverarbeitungsmodus (kognitive
Selbstregulation), die Steuerung des Lernprozesses (metakognitive Selbstregulation) sowie die
Steuerung des Selbst (ziel- und ressourcenbezogene Regulation) umfasst. Die Steuerung der
Motivation als einer wesentlichen internen Ressource kann somit dem Bereich der
ressourcenbezogenen Regulation, auch Ressourcenmanagement genannt, zugeordnet werden
(Engelschalk et al., 2015; Schwinger et al., 2007). Wahrend die kognitiven und metakognitiven
Bestandteile des selbstregulierten Lernens bereits gut erforscht sind, wurde der motivationalen
Selbstregulation bisher vergleichsweise wenig Beachtung geschenkt (Lenzer & Dickhauser,
2011; Wolters, 2003), sodass hier trotz einer international deutlich gestiegenen Zahl von
empirischen Studien in den letzten Jahren noch ein grof3es Forschungsdesiderat besteht (Miele

& Scholer, 2016; Miele et al., 2020). Daher sind die im Folgenden vorgestellten Modelle
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motivationaler Selbstregulation, die den theoretischen Rahmen der vorliegenden Dissertation
bilden, bisher unzureichend beziehungsweise nur teilweise empirisch gesichert.

Im Kontext des selbstregulierten Lernens wird die motivationale Selbstregulation als
eine mehr oder weniger bewusste Steuerung der eigenen Motivation konzeptualisiert, die zur
Erhéhung der Anstrengung und Persistenz in bestimmten Phasen des Lernprozesses dient
(Schwinger et al., 2007; Wolters, 2003). Nach Wolters (2003, 2011; Wolters et al., 2011)
handelt es sich dabei um einen komplexen Prozess, der mindestens drei zentrale Aspekte
umfasst: (1) metamotivationales Wissen, (2) metamotivationales Selbst-Monitoring und (3)
strategische Motivationskontrolle (d. h. aktive Steuerung der eigenen Motivation durch die
Anwendung von Motivationsregulationsstrategien). Das metamotivationale Wissen bezieht
sich zum einen auf das strategiebezogene Wissen, welches sich aus deklarativen (,,Welche
motivationsregulatorischen Strategien gibt es?*), prozeduralen (,,Wie wende ich die einzelnen
Strategien gezielt an?*) sowie konditionalen (,, Welchen Effekt kann ich durch die Anwendung
der Strategien erreichen?*) Elementen zusammensetzt. Zum anderen beinhaltet das
metamotivationale Wissen die Kenntnis eigener (z. B. ,,Welche Faktoren wirken auf mich beim
Lernen motivationsforderlich?‘) sowie allgemeiner (z. B. ,,Welche motivationalen Probleme
kénnen in Lernsituationen auftauchen?*) motivationaler Prozesse. Beim metamotivationalen
Selbst-Monitoring erfolgt der Abgleich zwischen der aktuellen und der gewiinschten Art (bzw.
Quialitat) sowie der Hohe (bzw. Quantitat) der Motivation in konkreten Lernkontexten. Die bei
derartigen Selbstuberwachungsprozessen gegebenenfalls wahrgenommene Ist-Soll-Diskrepanz
kann in der strategischen Motivationskontrolle (d. h. der Nutzung unterschiedlicher Strategien
zur Motivationsregulation) miinden. Wenngleich prinzipiell auch die qualitative Anderung der
eigenen Motivation beim Lernen mdglich ist (Miele & Scholer, 2018), lag der Fokus bisheriger
Forschung primar auf der Strategienutzung, die zur Initiierung, Erhdhung beziehungsweise
Aufrechterhaltung des Motivationsniveaus dient und somit die Regulation der Quantitat der

Motivation betrifft (Schwinger et al., 2007).
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In ihrem Motivational Regulation Model (Abbildung 1) skizieren Schwinger und
Stiensmeier-Pelster (2012), wie ein Prozess zur Regulation des eigenen Motivationsniveaus,
basierend auf den drei oben erwéhnten Aspekten, potenziell ablaufen kann. Stellen die
Lernenden in einer konkreten Situation (z. B. bei der Bearbeitung einer Lernaufgabe) mittels
ihrer metamotivationalen Selbstiiberwachungsprozesse einen Motivationsmangel fest, kdnnen
sie entweder die Lernaufgabe abbrechen, ihre Bearbeitung trotz mangelnder Motivation
fortsetzen oder gezielte Bemihungen zur Erhéhung des eigenen Motivationsniveaus
unternehmen. Wird die letzte Option vorgezogen, so konnen mithilfe des vorhandenen
metamotivationalen Wissens bestimmte Ursachen fir den aktuellen Motivationsmangel
aufgedeckt sowie entsprechend passende Strategien ausgewdhlt werden, die im Falle ihrer
erfolgreichen Anwendung zu einem Anstieg der Motivation fihren. Dabei hédngt der
motivationsregulatorische Erfolg von unterschiedlichen personenbezogenen (z. B. Intelligenz)
und kontextbezogenen (z. B. Lernsetting) Merkmalen ab. SchlieBlich kann sich das gestiegene
Motivationsniveau behavioral beispielsweise in einer erhohten Lernanstrengung und -

persistenz bei der Aufgabenbearbeitung &ufern und somit zu Lernerfolg und -leistung

beitragen.
Contextual factors
Task characteristics, setting (at home, at school), etc.
Perception of
low motivation
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4| Base-building
stategies

Continue as is I k /
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Individual factors
Prior knowledge, intelligence, motivational dispositions (interest, goal
orientations, self-concept, conscientiousness, self-esteem, etc.)

Abbildung 1. Motivational Regulation Model (Schwinger & Stiensmeier-Pelster, 2012, S. 38).
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Aufbauend auf die Modelle von Wolters (2003, 2011) sowie Schwinger und
Stiensmeier-Pelster (2012) wird im Metamotivational Model of Motivation Regulation die
Bedeutung metamotivationaler Aspekte fir eine erfolgreiche motivationale Selbstregulation bei
einer konkreten Lernhandlung nochmals verdeutlicht (Miele & Scholer, 2018). In diesem
Modell werden die méglichen Abldufe des metamotivationalen Selbst-Monitorings und der
Motivationskontrolle als zwei komplexe, reziproke, durch eine Feedbackschleife verbundene
Prozesse konzeptualisiert, die jeweils zum Teil von metamotivationalem Wissen abhéngen.
Dabei spezifizieren Miele und Scholer (2018) zum einen die unterschiedlichen
Motivationskomponenten (in Bezug auf den Aufgabenwert, die aufgabenbezogene Erwartung
sowie die mit der Aufgabenbearbeitung verbundenen Kosten), welche von den Lernenden
potenziell selbst Gberwacht und kontrolliert werden kénnen. Zum anderen konkretisieren die
Autoren die mit einem hoch beziehungsweise niedrig ausgepréagten Level der jeweiligen
Motivationskomponente verbundenen metamotivationalen Gefiihle (metamotivational
feelings) wie zum Beispiel Spal? vs. Langeweile bei der Aufgabenbearbeitung, welche als beim
Selbst-Monitoring ~ wahrgenommene  Signale  zur  Identifizierung  spezifischer,
lernhandlungsbezogener motivationaler Probleme dienen und somit die Auswabhl
entsprechender Motivationsregulationsstrategien erleichtern kdnnen.

Die oben vorgestellten, auf eine konkrete Lernhandlung (d. h. auf einen
Motivationsregulationsanlass) bezogenen Rahmenmodelle motivationaler Selbstregulation
lassen sich plausibel auf einen breiteren Kontext, zum Beispiel das akademische Lernen in der
Schule oder im Studium, tbertragen. Beim akademischen Lernen sind motivationale Probleme
alltdglich und bieten daher eine Vielzahl unterschiedlicher Regulationsanldsse (Engelschalk et
al., 2015). Den Rahmenmodellen motivationaler Selbstregulation zur Folge kann angenommen
werden, dass akademischer Erfolg unter anderem eine distale Folge einer Vielzahl erfolgreich
bewaltigter Motivationsregulationsanlédsse darstellt und dass der dahinterliegende

Wirkmechanismus tber die gestiegene Motivation zu erkl&ren ist. Bisherige Untersuchungen
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haben bereits einige diese Annahme stitzende empirische Belege in Bezug auf Schul- und
Hochschulkontext geliefert (z. B. Engelschalk et al., 2017; Schwinger et al., 2009; Schwinger
& Stiensmeier-Pelster, 2012). Fir die vorliegende Arbeit relevante Befunde zum
Zusammenhang zwischen motivationaler Selbstregulation und akademischem Erfolg im
Studium werden im Kapitel 1.4 detaillierter vorgestellt.

1.2 Motivationsregulationsstrategien und motivationsregulatorische
Selbstwirksamkeit

Die im vorherigen Kapitel skizzierten Rahmenmodelle thematisieren unterschiedliche
Aspekte motivationaler Selbstregulation und ihre Relevanz beim Lernen (Miele & Scholer,
2018; Schwinger & Stiensmeier-Pelster, 2012; Wolters, 2003, 2011). Die bisherige Forschung
hat sich jedoch vor allem auf die Untersuchung von Motivationsregulationsstrategien
fokussiert. So haben friihere Studien gezeigt, dass Lernende unterschiedliche Strategien zur
Regulation ihrer Motivation kennen und nutzen (Cooper & Corpus, 2009; Schwinger et al.,
2007; Wolters, 1998; Wolters & Benzon, 2013). Lernende scheinen auflerdem zwischen
verschiedenen Ursachen mangelnder Motivation (z. B. geringe Erfolgserwartung vs. geringer
subjektiver Wert) in unterschiedlichen Phasen der Lernhandlung zu differenzieren, indem sie
mit einer anlassspezifischen Strategiewahl darauf reagieren (Engelschalk et al., 2015; Wolters,
1998). Zudem scheinen sie in der Lage zu sein, sich eine zielfiihrende Anwendung einzelner
motivationsregulatorischer Strategien im Rahmen von Trainings erfolgreich aneignen zu
konnen (Eckerlein, 2020; Leutner et al., 2001). Darlber hinaus deuten die Ergebnisse der
Studien zur Prédiktion der Nutzung motivationaler Selbstregulationsstrategien darauf hin, dass
eine generell eher gunstig ausgepragte Lern- und Leistungsmotivation vorhanden sein muss,
um bei aktuell erlebten motivationalen Problemen gezielte Bemiihungen zur Verbesserung der
eigenen Motivation zu unternehmen (Wolters & Benzon, 2013; Wolters & Rosenthal, 2000).

Bei der Untersuchung von Motivationsregulationsstrategien im deutschsprachigen

Raum wird in den meisten Studien, wie auch in der vorliegenden Arbeit, die fragebogenbasierte
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Taxonomie von Schwinger et al. (2007) zu Grunde gelegt. Diese basiert wiederum auf den
Arbeiten von Wolters (1998, 1999), der zunéchst flinf Motivationsregulationsstrategien als
Ableitung von aktuellen Motivationstheorien identifizierte und ein entsprechendes
Messinstrument zur Erfassung ihrer Nutzungshéaufigkeit entwickelte. Dieser englischsprachige
Fragebogen wurde von Schwinger und Kollegen Ubersetzt, um drei Strategien erweitert und im
deutschen Hochschulkontext validiert (Schwinger et al., 2007). Zu den dabei am haufigsten
verwendeten Motivationsregulationsstrategien zahlt die Selbstbelohnung, die nach dem Prinzip
des operanten Konditionierens funktioniert, indem sich Lernende zum Beispiel fur das
Erreichen eines bestimmten Lernziels eine positive Verstarkung in Aussicht stellen. Von dem
Gebrauch und der Wirksamkeit dieser Strategie wurde bereits in &lteren Studien berichtet
(Zimmerman & Martinez-Pons, 1986, 1988, 1990). Eine weitere haufig verwendete Strategie
ist die Leistungszielbezogene Selbstinstruktion, bei der sich die Lernenden durch das
Antizipieren ihres Leistungsziels, beispielsweise in Form von guten Noten, zu motivieren
versuchen. Die Gedanken an den eigenen durch die Lernhandlung herbeigefiihrten
Kompetenzzuwachs bilden den Kern der Lernzielbezogenen Selbstinstruktion, wahrend die
Vermeidungs-leistungszielbezogene Selbstinstruktion darin besteht, sich zum Lernen
anzutreiben, um nicht von anderen als inkompetent wahrgenommen zu werden. Bei der
Strategie Teilziele setzen wird die Bearbeitung einer Lernaufgabe in kleine Teilschritte
unterteilt, um durch h&ufigere Erfolgserlebnisse die aufgabenbezogene Erfolgserwartung zu
erhohen. Die Strategie Umweltkontrolle bezieht sich auf die motivationsforderliche Gestaltung
der eigenen Umgebung, in dem zum Beispiel ein moglichst ruhiger, ablenkungsarmer Lernort
gewdhlt wird. Bei der Steigerung des situationalen Interesses setzen die Lernenden auf eine
fantasievolle Veradnderung einer monotonen Lernaufgabe oder -tatigkeit, um diese spannender
zu gestalten. Ein konkretes Beispiel fur den effektiven Einsatz dieser Strategie liefern Sansone
et al. (1992) in ihrer experimentellen Studie. Die Autoren berichten davon, dass Studierende,

die ihre Handschrift durch Verzierungen leicht modifizierten, mehr Freude und Ausdauer bei
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einer langweiligen Abschreibaufgabe zeigten als Studierende, die diese Strategie nicht
einsetzten. Des Weiteren versuchen sich Lernende mithilfe der Strategie Steigerung der
personlichen Bedeutsamkeit zu motivieren, indem sie sich die Verbindungen zwischen dem
Aufgabenmaterial und ihrem sonstigen Leben beziehungsweise ihren eigenen Interessen und
Erfahrungen vor Augen fihren. In ihrer experimentellen Online-Studie zur Wirksamkeit dieser
Strategie zeigten Lenzner und Dickh&user (2011), dass Studierende, die dazu angeleitet wurden,
Argumente fur die Bedeutsamkeit einer Lernaufgabe zu finden, im Vergleich zu den
Studierenden in der Kontrollgruppe, die keine solche Instruktion erhielt, eine hohere Motivation
(in Bezug auf den Aufgabenwert) beim Lernen mit einem Sachtext aufwiesen. Daruiber hinaus
konnten Schwinger und Otterpohl (2017) unter gleichzeitiger Berlcksichtigung der acht
Motivationsregulationsstrategien erste Einblicke in die relative Bedeutsamkeit der jeweiligen
Strategienutzung fir das akademische Lernen im schulischen sowie universitaren Kontext
liefern. Im Rahmen von drei Studien (davon eine mit Schilerinnen und Schilern
unterschiedlicher Gymnasien und zwei mit Studierenden unterschiedlicher Universitaten)
fanden die Autoren, dass insbesondere drei Strategien mit dem Fokus auf die adaptive
Zielsetzung (Lernzielbezogene Selbstinstruktion, Teilziele setzen und Leistungszielbezogene
Selbstinstruktion) die groBte spezifische Vorhersagekraft in Bezug auf die selbstberichtete

Lernanstrengung zeigen.

Motivationsregulatorische Selbstwirksamkeit

In den Rahmenmodellen motivationaler Selbstregulation (Kapitel 1.1) wird
angenommen, dass die Motivationskontrolle in Form von Strategienutzung unter anderem vom
metamotivationalen Wissen abhéngt (z. B. Miele & Scholer, 2018; Wolters et al., 2011). Miele
und Scholer (2018) unterscheiden dabei zwischen den folgenden drei Hauptwissensarten:
metamotivationales Wissen bezogen auf (1) die Aufgabe, (2) die Strategien sowie (3) das
Selbst. Interessante Einblicke in Aspekte des metamotivationalen Aufgabenwissens liefern

beispielsweise sieben experimentelle Studien von Nguyen et al. (2019), wahrend die
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Bedeutsamkeit von metamotivationalem Strategiewissen speziell bei Studierenden in den
Forschungsarbeiten von Steuer et al. (2019) sowie Waldeyer et al. (2019, 2020) beleuchtet wird.
Die vorliegende Arbeit fokussiert demgegeniiber die motivationsregulatorische
Selbstwirksamkeit, die unter dem metamotivationalen Wissen bezogen auf das Selbst
(metamotivational self-knowledge) subsummiert werden kann (Miele & Scholer, 2018; Miele
et al., 2020).

Im Allgemeinen wird Selbstwirksamkeit als eine Uberzeugung in die eigenen
Fahigkeiten, mit eigenem Handeln etwas effektiv bewirken zu kénnen, definiert (Bandura,
1997). Personen mit hoch ausgepragten Selbstwirksamkeitsiiberzeugungen glauben daran, auch
herausfordernde Aufgaben und Situationen durch ihre eigenen Handlungen erfolgreich
meistern zu kénnen. Motivationsregulatorische Selbstwirksamkeit kann dementsprechend als
der Glaube an die eigene Motivationsregulationsfahigkeit konzeptualisiert werden (d. h. die
Uberzeugung, die eigene Motivation z. B. im Falle von motivationalen Problemen
aufrechterhalten bzw. erhéhen zu kénnen). Selbstwirksamkeitsiiberzeugungen wurden bereits
in zahlreichen Studien bezlglich unterschiedlicher Doménen untersucht (Caprara et al., 2008;
Klassen et al.,, 2008; Multon et al., 1991; Usher & Pajares, 2008), in Bezug auf die
Motivationsregulation dagegen selten.

Im Rahmen von drei Querschnittstudien mit Studierenden unterschiedlicher Féacher
konnten Trautner und Schwinger (2020) unter anderem zeigen, dass hohere
motivationsregulatorische  Selbstwirksamkeit mit einer h&ufigeren Nutzung von
Motivationsregulationsstrategien, hoherer Anstrengung, besseren Noten sowie hoherem
affektiven Wohlbefinden beim Lernen einherging. Die positiven Zusammenhdnge zwischen
motivationsregulatorischer Selbstwirksamkeit und Anstrengung wurden dabei in allen drei
Studien partiell durch die Strategienutzung mediiert. Die Autoren schlussfolgerten, dass dem
Konstrukt motivationsregulatorische Selbstwirksamkeit in zuklnftiger Forschung mehr

Beachtung geschenkt werden soll. Dariiber hinaus lieferte eine Studie von Foerst et al. (2017)
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spannende Befunde. Die Studie befasste sich nicht explizit mit
Motivationsregulationsstrategien, sondern unter anderem mit Strategien zur Regulation der
Langeweile und ging somit, dem im Kapitel 1.1 vorgestellten Rahmenmodell von Miele und
Scholer (2018) entsprechend, in eine vergleichbare Richtung. Unter Berlcksichtigung
quantitativer und qualitativer Forschungsmethoden fanden die Autoren, dass die Diskrepanz
zwischen dem vorhandenen Strategiewissen und der tatsachlichen Strategienutzung
hauptséachlich darin begiindet war, dass die Studierenden sich nicht zugetraut hatten, die
entsprechenden Strategien effektiv zu nutzen, das heilst diesbezlglich eine geringe
Selbstwirksamkeit empfanden (trotz des Vorhandenenseins des prodezuralen sowie
deklarativen Strategiewissens). Insgesamt lasst sich festhalten, dass es erste Hinweise in Bezug
auf die spezifische Bedeutsamkeit motivationsregulatorischer Selbstwirksamkeit gibt, die
empirische Forschung zu diesem Konstrukt allerdings noch in den Kinderschuhen steckt.
Nachdem im nachsten Kapitel auf den akademischen Erfolg im Studium (im weiteren
Verlauf der Arbeit synonym auch Studienerfolg genannt) und dessen unterschiedliche Facetten
eingegangen wird, folgt im Kapitel 1.4 die Vorstellung zentraler Befunde zur Vorhersage
ausgewahlter  Studienerfolgsfacetten, mit einem besonderen Augenmerk auf die

motivationsregulatorischen Pradiktoren.

1.3 Akademischer Erfolg im Studium

Trotz der weltweit steigenden Zahlen eingeschriebener Studierender kodnnen die
Studienabschlussquoten mit der Zunahme des Bedarfs an akademisch qualifizierten
Fachkraften nicht mithalten (Allmendinger & Ebner 2006; Bound & Tuner, 2011; Organization
for Economic Cooperation and Development [OECD], 2016, 2017; United Nations
Educational, Scientific and Cultural Organization [UNESCQ], 2017). Diese Situation ist
besonders herausfordernd im Bereich der MINT-Féacher (d. h. Mathematik, Informatik,

Naturwissenschaften und Technik), in denen international und auch in Deutschland mit die
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hdchsten Studienabbruchquoten zu verzeichnen sind (Chen, 2009; Heublein, 2014; Heublein et
al., 2017; Ulriksen et al., 2010). Aber auch in anderen akademischen Berufsbranchen, zum
Beispiel im Gesundheits- und Bildungssektor, wird speziell in Deutschland von anhaltenden
beziehungsweise bevorstehenden Personalengpéssen berichtet (Autorengruppe
Bildungsberichterstattung, 2020; Bundesagentur fir Arbeit, 2020; Klemm & Zorn, 2018;
Laschet, 2019), sodass die insgesamt hohen Studienabbruchquoten an deutschen Hochschulen,
wo beinahe jedes dritte angefangene Bachelorstudium nicht zum formellen Abschluss gebracht
wird, als stark besorgniserregend erscheinen (Heublein et al., 2017). Studienabbriiche sind nicht
nur aus gesellschaftlicher beziehungsweise volkswirtschaftlicher Sicht potenziell
problematisch (Bound & Tuner, 2011; Schiefele et al, 2007; Ziegele, 1997), sondern kénnen
auch auf institutioneller Ebene, also fir die betroffenen Hochschulen, mit negativen
Konsequenzen, zum Beispiel bei der leistungsorientierten Mittelvergabe, verbunden sein
(Neugebauer et al., 2019). Dartber hinaus kann das vorzeitige Beenden eines Studiums (d. h.
ohne den vorgesehenen akademischen Grad erworben zu haben) fiir die betroffenen
Studierenden einen langwierigen und belastenden (Abwagungs-) Prozess darstellen (Heublein,
2014; Mashburn, 2000) sowie geringeres Einkommen, hdheres Arbeitslosigkeitsrisiko,
geringeren Selbstwert und schlechteres psychisches Wohlbefinden zur Folge haben
(Autorengruppe Bildungsberichterstattung, 2020; Faas et al., 2018; Hallsten, 2017; Hoeschler
& Backes-Gellner, 2017; Light & Strayer, 2004; Matkovi¢ & Kogan 2012). Allerdings geht die
Erfullung von Bildungsaspirationen — auch wenn das Studium nicht abgebrochen wird — fir
viele Studierende mit Unzufriedenheit, Stress und Uberforderung, haufigen Gedanken an den
Studienabbruch beziehungsweise Studiengangwechsel, Versagens- und Prifungséngsten,
Leistungsproblemen, Prokrastination sowie Uberschreitung der Regelstudienzeit einher
(Autorengruppe Bildungsberichterstattung, 2020; Blithmann, et al., 2011; Cotton et al., 2002;

Day et al., 2000; Dyrbye et al., 2006; Fellenberg & Hannover, 2006; Grunschel et al., 2013;
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Holm-Hadulla et al., 2009; Macaskill, 2012; OECD, 2016; Robotham & Julian, 2006;
Sieverding et al., 2013; Stallman, 2010).

Vor diesen Hintergriinden und besonders im Zuge der bisher unerfullten Erwartung,
durch die Bologna-Reform eine Reduktion der Studienabbruchquoten zu erzielen, haben sich
die bildungspolitischen Bemihungen zur Sicherstellung einer erfolgreichen Hochschulbildung
(im Sinne der Erreichung mdglichst hoher Studienabschlussquoten unter Beibehaltung
maoglichst hoher akademischer Qualitatsstandards) in den letzten Jahren stark intensiviert
(Bornkessel, 2018; Grunschel & Dresel, 2021; Heublein & Wolter, 2011; OECD, 2017). In
diesem Kontext wird der Untersuchung von Faktoren, die zum akademischen Erfolg im
Studium beitragen konnen beziehungsweise dessen friihzeitige Prognose (und entsprechend
gezieltere Beratung und Férderung gefahrdeter Studierender) erlauben, eine hohe Wichtigkeit
beigemessen (Grunschel & Dresel, 2021; Fleischer et al., 2019; Neugebauer et al., 2019;
Sarcletti & Miiller, 2011; Trapmann et al., 2007). Dabei wird Studienerfolg in der empirischen
Bildungsforschung nicht allein Uber die Erlangung des formellen Studienabschlusses
konzeptualisiert, sondern vielmehr als multidimensionales Konstrukt verstanden, welches viele
Facetten umfasst (z. B. Studiendauer, Studienleistung, Studienzufriedenheit,
Studienabbruchintention, Kompetenzerwerb, Integration in den Hochschulkontext, gelungener
Berufseinstieg etc.), die ihrerseits teilweise ebenfalls multidimensionale Konstrukte darstellen,
den Verlauf, das Ergebnis oder den Ertrag des Studiums betreffen und anhand unterschiedlicher
(objektiver bzw. subjektiver) Indikatoren erfasst werden kdnnen (Bornkessel et al., 2018;
Heinze, 2018; Kuh et al, 2006; York et al., 2015). Die studienverlaufsbezogenen Facetten des
akademischen Erfolgs (z. B. Studienzufriedenheit, Studienabbruchintention, aktueller
Notenspiegel, Anzahl gesammelter Credit Points pro Semester) sind dabei nicht nur aufgrund
ihrer eigenen Relevanz interessant (z. B. in Bezug auf das Wohlbefinden von Studierenden),
sondern auch weil sie Uber das letztendliche Studienergebnis (d. h. ob, wie gut und wie schnell

das Studium abschlossen wird) mitentscheiden. Sie kénnen potenziell als Frihwarnsignale im
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Rahmen von Studienverlaufsmonitoring und -beratung genutzt werden, um bei Bedarf
rechtzeitig zu intervenieren (z. B. bevor der Studienabbruch vollzogen wird oder der
letztmdgliche Prifungsversuch scheitert), oder auch als Kriterien zur Evaluation von
studienbegleitenden InterventionsmalRnahmen herangezogen werden.

Basierend auf Rahmenmodellen, die den akademischen Erfolg auf eine gelungene
Interaktion zwischen Kontext und Individuum zuriickfihren (z. B. Helmke et al., 2008;
Heublein, 2014; Tinto, 1975), konnte in friheren Untersuchungen eine Reihe von wichtigen
Einflussfaktoren beziehungsweise Pradiktoren, seitens der Hochschulen sowie seitens der
Studierenden, hinsichtlich verschiedener Facetten des multidimensional aufgefassten
Studienerfolgs identifiziert werden (Bardach et al., 2020; Robbins et al., 2004; Sarcletti &
Miller, 2011; Schiefele & Jacob-Ebbinghaus, 2006; Schneider & Preckel, 2017). Auf
Studierendenseite sind dabei neben der Abiturgesamtnote, dem fachlichen Vorwissen und den
kognitiven  Fahigkeiten  unterschiedliche =~ motivationale,  personlichkeits-  und
lernverhaltensbezogene Variablen sowie soziodemographische Faktoren zu nennen
(Brandstétter et al., 2006; Fischer et al., 2021; Fleischer et al., 2019; Klein & Mdller, 2021;
Richardson et al., 2012; Robbins et al., 2004; Schnettler et al., 2020; Trapmann et al., 2007;
Wach et al., 2016), deren Vorhersagekraft variiert, je nachdem welche spezifische
Studienerfolgsfacette als Outcome beziehungsweise Kriterium in den Blick genommen wird.
Beispielsweise zeigte sich die Abiturgesamtnote in der Metaanalyse von Robbins et al. (2004)
als ein starkerer Prédiktor fur die Studienleistung als fur den Studienverbleib (vs.
Studienabbruch). Dartiber hinaus variiert der mogliche praktische Nutzen unterschiedlicher
Pradiktoren. Beispielsweise sind dabei die das selbstregulierte Lernen betreffenden Aspekte
von besonderem Interesse, da diese als potenziell veranderbar gelten und somit auch noch
wéhrend des Studiums gegebenenfalls gefordert und zu Interventionszwecken genutzt werden
konnen. Im Gegensatz dazu ist zum Beispiel die Abiturgesamtnote bereits zu Beginn des

Studiums eine gegebene Konstante, die sich zwar sinnvoll zur Vorhersage des spéateren
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akademischen Erfolgs eignet (und damit zu diagnostischen Zwecken bzw. zur frihen
Identifizierung besonders gefahrdeter Studierender), allerdings logischerweise kein inhaltlicher
Bestandteil einer moglichen studienbegleitenden Intervention sein kann. Es bleibt auRerdem
anzumerken, dass trotz des weitgehenden Konsensus in der Bildungsforschung hinsichtlich der
Vielschichtigkeit von Studienerfolg dieser in vielen Untersuchungen sehr eng und tiberwiegend
der traditionellen, eher formalinstitutionellen Perspektive entsprechend gefasst wird (z. B. in
Form von Studienleistung), sodass die spezifischen Préadiktoren von eher subjektorientierten
Studienerfolgsfacetten (z. B. Studienzufriedenheit) bislang relativ wenig beleuchtet sind
(Bornkessel et al., 2018; York et al., 2015). Um den multidimensionalen Studienerfolg aus
unterschiedlichen Perspektiven zu beleuchten, werden in dieser Arbeit Studienleistung,

Studienabbruchintention und Studienzufriedenheit als dessen Facetten in den Blick genommen.

1.4 Studienleistung, Studienabbruchintention und Studienzufriedenheit

Die bislang am haufigsten untersuchte Facette des akademischen Erfolgs im Studium
stellt die Studienleistung dar (York et al., 2015), die neben der Studienabschlussnote (d. h.
studienergebnisbezogen) zum Beispiel auch in Form von aktuellem Notendurschnitt oder
anhand von den in einzelnen Prifungen erzielten Noten beziehungsweise Punktzahlen (d. h.
studienverlaufsbezogen) erfasst werden kann. Die Studienleistung ist zum einen relevant, da
sie das vorzeitige Beenden des Studiums maRgeblich mitbestimmt, beispielsweise bei der
Exmatrikulation durch die Hochschule aufgrund von endgltig nicht bestandenen Priifungen
oder bei der eigenen Entscheidung, aufgrund von Leistungsproblemen und Uberforderung den
Studienabbruch zu vollziehen (Heublein, 2014). Heublein (2014) berichtet, dass der grofite
Anteil (20%) der befragten Studienabbrecherinnen und -abbrecher von den deutschen
Hochschulen aus der Kohorte 2007/2008 ihre mangelnden Leistungen als den Grund flr die
Entscheidung, das Studium vorzeitig zu beenden nannten, wéhrend weitere 11% der Befragten

angaben, aufgrund von nicht bestandenen Prifungen exmatrikuliert worden zu sein. Zum
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anderen verbessern sich durch gute Noten auf dem Studienabschlusszeugnis die beruflichen
Einstiegsperspektiven beziehungsweise Aussichten auf dem Arbeitsmarkt (Jones & Jackson,
1990; Teichler, 2007).

In zahlreichen Primarstudien und Metaanalysen wurden bereits diverse, mit der
Studienleistung im Zusammenhang stehende Faktoren beleuchtet. In ihrem systematischen
Review von 38 englischsprachigen Metaanalysen (publiziert von 1980 bis 2014 in
Fachzeitschriften mit Peer-Review-Verfahren) zu den Korrelaten von Studienleistung fanden
Schneider und Preckel (2017), dass sich auf der Ebene der Studierenden die gréRten absoluten
Effekte fur folgende Variablen zeigten: Abiturgesamtnote und erreichte Punktzahl in
standardisierten Studieneingangstests aus dem Bereich der kognitiven Faktoren, akademische
Selbstwirksamkeit und eigene Notenzielsetzung aus dem Bereich der motivationalen Faktoren,
Gewissenhaftigkeit und Prifungsangstlichkeit aus dem Bereich der Personlichkeitsfaktoren
sowie Anwesenheitshdufigkeit in den Lehrveranstaltungen und Anstrengung aus dem Bereich
der lernverhaltensbezogenen Faktoren.

Die motivationsregulatorischen Aspekte des Studien- bzw. Lernverhaltens wurden in
dem systematischen Review von Schneider und Preckel (2017) nicht berlcksichtigt, da zu
diesem relativ neuen Forschungszweig zu dem Zeitpunkt keine Metaanalysen vorlagen (und bis
heute noch nicht vorliegen). Es gibt aber bereits einige empirische Befunde zum
Zusammenhang zwischen motivationaler Selbstregulation (unter Beriicksichtigung solcher
Aspekte wie z. B. Haufigkeit und Qualitit der Strategienutzung sowie
motivationsregulatorische Selbstwirksamkeit) und der Leistung im Studienverlauf (Grunschel
et al., 2016; Eckerlein et al., 2019; Engelschalk et al., 2017; Schwinger et al., 2012; Teng &
Zhang, 2018; Trautner & Schwinger, 2020; Wolters, 1998), die insgesamt auf eine signifikante
und positive Beziehung hindeuten. Allerdings ist die Befundlage zum Zusammenhang
zwischen der Nutzungshdufigkeit von Motivationsregulationsstrategien und Studienleistung

zum Teil inkonsistent, da sich nicht immer signifikante bivariate Korrelationen zeigen (z. B.

27



Allgemeine Einflihrung und Struktur der Arbeit

Engelschalk et al., 2017; Heinze, 2018; Wolters, 1998). Ein konsistenteres Bild eines
signifikanten Zusammenhangs zwischen diesen Konstrukten ergibt sich allerdings, wenn dieser
Uber Mediatorvariablen (z. B. Ausmal der Lernanstrengung als behavioraler
Motivationsindikator) modelliert wird. So konnten beispielsweise Engelschalk et al. (2017) in
einer Querschnittstudie zeigen, dass sich trotz eines nichtsignifikanten bivariaten
Zusammenhangs zwischen der Nutzungshéaufigkeit von Motivationsregulationsstrategien
(erfasst als Gesamtscore) und selbstberichteten Studiennoten die haufigere Strategienutzung,
vermittelt Gber die erhdhte Anstrengung im Studium, als signifikanter Pradiktor von besseren
Noten herausstellte. In einer &hnlichen Weise konnte die Studienleistung in Form von
selbstberichteten Noten in zwei Querschnittuntersuchungen von Grunschel et al. (2016),
mediiert Uber die verringerte akademische Prokrastination, durch die Nutzungshéufigkeit
unterschiedlicher Motivationsregulationsstrategien (auch derjenigen, die keinen signifikanten
bivariaten Zusammenhang mit Noten zeigten) positiv vorhergesagt werden. In beiden Studien
erwies sich der Mediationseffekt als signifikant auch in Bezug auf den (Uber alle acht

untersuchten Strategien gebildeten) Gesamtscore.

Studienabbruchintention

Die Studienabbruchintention stellt eine studienverlaufsbezogene, subjektorientierte
Facette des akademischen Erfolgs dar, die sich auf das AusmaR der gedanklichen
Auseinandersetzung mit der Moglichkeit, das Studium vorzeitig zu beenden, bezieht und als
eine Art Vorwarnung fur den vollzogenen Studienabbruch gesehen wird (Bean, 1982, 1985;
Blithman et al., 2011; Fleischer et al.,, 2019; Mashburn, 2000). Obwohl nicht alle
Studienabbriiche intendiert erfolgen und nicht jeder erwogene Studienabbruch auch in die Tat
umgesetzt wird (Brandstétter et al., 2006; Heublein, 2014; Gold, 1988; Zajac & Komendant-
Brodowska, 2019), liefert beispielsweise die Studie von Fleischer et al. (2019) einen

empirischen Beleg fur einen positiven Effekt der selbstberichteten (zum Ende des ersten
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Fachsemesters erfassten) Intention, das Studium abzubrechen, auf das Risiko eines spéateren
tatséchlichen Abbruchs (nach dem zweiten Fachsemester).

Wihrend es in Bezug auf den Studienverbleib bereits metaanalytische Befunde gibt
(Robbins et al., 2004), die diesen insbesondere mit Aspekten des selbstregulierten Lernens und
akademischer Selbstwirksamkeit in Verbindung bringen, fehlt fur die Ergebnisse in Bezug auf
die unterschiedlichen Korrelate beziehungsweise Pradiktoren von Studienabbruchintention ein
systematischer Uberblick. In der Literatur zur Vorhersage der Studienabbruchintention werden
neben den leistungsbezogenen Pradiktoren vermehrt motivationale Pradiktoren genannt (z. B.
akademische Selbstwirksamkeit und Kontrollwahrnehmung, Fahigkeitsselbstkonzept,
Fachinteresse, Erwartungs-, Wert- und Kostenkomponenten der Studienmotivation), und in
diesem Kontext wird insbesondere auf die Bedeutung maladaptiver motivationaler
Veranderungen im Studienverlauf hingewiesen (Blithman et al., 2011; Dresel & Grassinger,
2013; Fellenberg & Hannover, 2006; Fleischer et al., 2019; Kegel et al., 2021; Respondek et
al., 2017; Schnettler et al., 2020). Die motivationale Selbstregulation wurde bisher nur selten
mit der Studienabbruchintention in Verbindung gebracht. In ihrer Online-Querschnittstudie mit
Studierenden unterschiedlicher Facher fanden Baulke et al. (2018) einen indirekten negativen
Effekt des metamotivationalen Strategiewissens auf die Studienabbruchintention vermittelt
uber die verringerte akademische Prokrastination. Daruber hinaus ist die Untersuchung von
Heinze (2018) zu nennen, die sich auf die volitionale Handlungskontrolle von Studierenden
fokussierte und unter anderem eine kurze Subskala zur Abbildung des Konstrukts motivationale
Selbstregulation enthielt, die in einem negativen (querschnittlichen) Zusammenhang mit der

Studienabbruchintention stand.

Studienzufriedenheit
Eine weitere subjektorientierte, studienverlaufsbezogene Facette des akademischen
Erfolgs ist die Studienzufriedenheit, die sich auf die evaluative Einschatzung beziehungsweise

Bewertung des eigenen Studienprozesses und der personlichen Erfahrungen in der
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Studierendenrolle bezieht (Elliot & Healy, 2001; Lent et al., 2007; York et al., 2015; Trapmann
et al., 2007). Studienzufriedenheit bildet auBerdem einen Bereich der Lebenszufriedenheit und
kann somit als eine bereichsspezifische kognitive Komponente beziehungsweise Dimension
des subjektiven Wohlbefindens verstanden werden (Diener et al., 2018) und wird oft auch selbst
als ein mehrdimensionales Konstrukt aufgefasst (Benjamin & Hollings, 1997; Machado et al.,
2011, Magnano et al., 2020; Schiefele & Jacob-Ebbinghaus, 2006; Westermann et al., 1996).
Nach Westermann et al. (1996) koénnen dabei drei Dimensionen unterschieden werden:
Zufriedenheit mit Studieninhalten, Zufriedenheit mit der Bewaltigung von Studienbelastungen
und Zufriedenheit mit Studienbedingungen. Die von Westermann et al. (1996) vorgeschlagene
dreidimensionale Konzeptualisierung von Studienzufriedenheit hat sich in mehreren Studien
bewahrt (z. B. Bernholt et al., 2018; Schiefele & Jacob-Ebbinghaus, 2006; Wach et al., 2016),
sodass auf diese auch in der vorliegenden Arbeit zurtickgegriffen wird.

Es gibt empirische Hinweise darauf, dass die Unzufriedenheit mit Aspekten
beziehungsweise dem Verlauf des Studiums relativ am Anfang des psychologischen
Studienabbruchprozesses steht (Fischer et al., 2021; Fleischer et al., 2019, Mashburn, 2000)
und die Studienleistung (Bean & Bradley, 1986) sowie das psychische Wohlbefinden negativ
beeinflussen kann (Winefield, 1993). Zudem ist die Studienzufriedenheit mitentscheidend flr
die Weiterempfehlung einer Hochschule (Mavondo et al., 2004; Santini et al., 2017). In Bezug
auf die Vorhersage der Studienzufriedenheit werden in der Literatur hdufig demographische
Faktoren wie Geschlecht und Studiendauer (Fachsemester) als relevante Pradiktoren genannt
(z. B. Bernholt et al., 2018; Bluthmann, 2012; Schiefele & Jacob-Ebbinghaus, 2006; Sieverding
et al., 2013). Dartber hinaus haben friihere Untersuchungen gezeigt, dass die
Studienzufriedenheit im starkeren MaRe durch die Motivation, das Lernverhalten und die
Personlichkeit von  Studierenden als durch ihre kognitiven beziehungsweise
leistungsbezogenen Merkmale vorhergesagt werden kann (Fleischer et al., 2019; Magnano et

al., 2020; Schiefele & Jacob-Ebbinghaus, 2006; Wach et al., 2016). In der Metaanalyse von
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Trapmann et al. (2007) zum Einfluss der Big Five Personlichkeitsfaktoren (Costa & McCrae,
1992) erwies sich Neurotizismus als ein wichtiger negativer Pradiktor der Studienzufriedenheit,
dessen Relevanz auch in neueren Untersuchungen belegt wird (Bernholt et al., 2018; Wach et
al., 2016). Ahnlich wie in Bezug auf die Studienleistung und Studienabbruchintention scheint
die akademische Selbstwirksamkeit auch eine wichtige pradiktive Rolle in Bezug auf die
Studienzufriedenheit zu spielen (DeWitz & Walsh, 2002; Lent et al., 2007). Dariiber hinaus
werden in  mehreren Studien Aspekte der Lern- und Leistungsmotivation (bzw.
Studienmotivation) sowie Strategien des selbstregulierten Lernens als wichtige Pradiktoren der
allgemeinen Studienzufriedenheit beziehungsweise der unterschiedlichen
Zufriedenheitsdimensionen aufgelistet (Bernholt et al., 2018; Blithmann, 2012; Fleischer et al.,
2017, 2019; Magnano et al., 2020; Schiefele & Jacob-Ebbinghaus, 2006; Sporer & Brunstein,
2005; Yildirim et al., 2021). Der Zusammenhang zwischen Studienzufriedenheit und
motivationalen Selbstregulationsstrategien wurde dagegen bisher kaum untersucht. In einer der
zwei oben erwahnten Studien von Grunschel et al. (2016) fanden die Autoren, dass die
haufigere Strategienutzung (in Bezug auf den Gesamtscore von acht untersuchten Strategien),
mediiert Uber die verringerte akademische Prokrastination, die allgemeine Studienzufriedenheit
positiv vorhersagte. AufRerdem wurden auf der Einzelstrategieebene positive indirekte Effekte
fir sieben Strategien gefunden, wéhrend die Strategie vermeidungsleistungsbezogene
Selbstinstruktion, mediiert Gber die erhdhte Prokrastination, die Studienzufriedenheit negativ
vorhersagte. Daruber hinaus korrelierte die mit einer Kurzskala erhobene motivationale
Selbstregulation in der oben erwéhnten Studie von Heinze (2018) positiv mit der

Studienzufriedenheit.
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1.5 Zielsetzung und zentrale Forschungsfragen der Arbeit

In friheren Forschungsarbeiten wurden unterschiedliche Aspekte motivationaler
Selbstregulation mit einem erfolgreichen Studienverlauf in Verbindung gebracht (z. B. Baulke
et al., 2018; Eckerlein et al., 2019; Engelschalk et al., 2017; Grunschel et al., 2016; Schwinger
et al., 2012; Trautner & Schwinger, 2020). Allerdings ist die Befundlage zu diesem Thema
insgesamt noch sehr berschaubar und weist mehrere Forschungsliicken auf. Zum einen,
wéhrend zum Zusammenhang zwischen motivationaler Selbstregulation und Studienleistung
bereits eine Reihe von (teilweise inkonsistenten sowie hauptséchlich auf selbstberichteten
Noten basierenden und daher replikationswirdigen) Befunden vorliegt, wurden die
Zusammenhange in Bezug auf die Studienabbruchintention und Studienzufriedenheit nur selten
erforscht.  Zum anderen lag der Fokus friherer Studien hauptséchlich auf den
Motivationsregulationsstrategien, sodass tber die motivationsregulatorische Selbstwirksamkeit
und ihre Rolle fur erfolgreiches Studieren nur wenig bekannt ist. Auflerdem wurden zur
Erklarung des potenziellen Wirkmechanismus motivationaler Selbstregulation auf den
Studienerfolg bislang nur lernverhaltensbezogene Indikatoren gestiegener Motivation (z. B.
erhdhte Anstrengung, verringerte Prokrastination) als Mediatoren herangezogen (z. B. Baulke
etal., 2018; Engelschalk et al., 2017; Grunschel et al., 2016; Trautner & Schwinger, 2020). Die
mediierende Rolle von kognitiv. wahrgenommenen  Erwartungs-, Wert-, und
Kostenkomponenten der Motivation, auf welche sich den theoretischen Rahmenmaodellen zur
Folge die motivationsregulatorischen Prozesse richten (z. B. Miele & Scholer, 2018; Kapitel
1.2), blieb jedoch empirisch unberticksichtigt. Dariiber hinaus ist bisher unzureichend geklért,
ob sich Aspekte motivationaler Selbstregulation als préadiktiv fur unterschiedliche Facetten des
akademischen Erfolgs erweisen, wenn jeweils andere erklarungskréaftige Pradiktoren (z. B.
Abiturgesamtnote) in die Analysen miteinbezogen werden. Des Weiteren ist der bisherige
Forschungsstand zur Bedeutung motivationaler Selbstregulation fiir den Studienerfolg in seiner

Aussagekraft aufgrund Uberwiegend querschnittlicher Untersuchungsdesigns generell
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eingeschrankt. Schliellich wurde in bisherigen langsschnittlichen Studien in diesem Kontext
nur selten eine Mehrebenenperspektive eingenommen, die eine getrennte Untersuchung von
interindividuellen Unterschieden und intraindividuellen Prozessen erlaubt.

Die vorliegende Arbeit verfolgt das Ubergeordnete Ziel, im Rahmen von flnf
empirischen Studien, wovon drei einen langsschnittlichen Charakter haben, zur SchlieBung der
aufgezeigten Forschungsliicken und somit zur Replikation sowie Erweiterung bisheriger
Befunde zu den Zusammenhéngen zwischen Aspekten motivationaler Selbstregulation und
Facetten des akademischen Erfolgs im Studium beizutragen. Im Folgenden werden die Teilziele
und zentrale Forschungsfragen der einzelnen Studien vorgestellt.

In Studie 1 und Studie 2 (Kapitel 2) geht es um die Zusammenhange zwischen der
Nutzung von Motivationsregulationsstrategien und zwei Facetten des Studienerfolgs. Dabei
wird untersucht, ob sich die theoretisch angenommenen und bereits gezeigten indirekten
Effekte der Strategienutzungshéaufigkeit, mediiert Gber die Anstrengung, auf die
Studienleistung (in Form von aktuellem Notendurchschnitt) replizieren sowie auf die
Studienabbruchintention tbertragen lassen. AulRerdem wird Uberpruft, ob sich die jeweiligen
Mediationseffekte auch unter gleichzeitiger Berlcksichtigung der Abiturgesamtnote als
traditionellem Pradiktor des Studienerfolgs finden lassen. In Studie 1 wird diesen
Forschungsfragen in einem querschnittlichen Design mit Lehramtsstudierenden
unterschiedlicher Fachsemester und F&cherkombinationen nachgegangen. In Studie 2 wird die
Beantwortung der Forschungsfragen um eine langsschnittliche Perspektive, die Erfassung von
,echten Noten sowie den Fokus auf Erstsemesterstudierende des Bauingenieurwesens
erweitert.

In Studie 3 und Studie 4 (Kapitel 3) liegt der Fokus auf den Zusammenhangen zwischen
der  motivationsregulatorischen  Selbstwirksamkeit und drei  Dimensionen  der
Studienzufriedenheit. Dabei wird den Fragen nachgegangen, ob sich die theoretisch plausiblen,

aber bisher noch nicht untersuchten indirekten Effekte der motivationsregulatorischen
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Selbstwirksamkeit, mediiert Uber die Erwartungs-, Wert- und Kostenkomponenten der
Studienmotivation, auf die unterschiedlichen Zufriedenheitsdimensionen zeigen lassen. Zudem
erfolgt die Uberpriifung der jeweiligen Mediationseffekte auch unter Kontrolle anderer
bekannter Pradiktoren der Studienzufriedenheit (Geschlecht und Fachsemester in Studie 3;
Geschlecht und Neurotizismus in Studie 4). Der Studie 3 liegt ein querschnittliches Design mit
Informatikstudierenden unterschiedlicher Fachsemester zugrunde, wéhrend in Studie 4
Erstsemesterstudierende unterschiedlicher MINT-Facher zu zwei Messzeitpunkten befragt
werden.

In Studie 5 (Kapitel 4) geht es um die langsschnittlichen Zusammenhénge zwischen
motivationsregulatorischer  Selbstwirksamkeit ~und der  Nutzungshéaufigkeit  von
Motivationsregulationsstrategien einerseits und um die langsschnittlichen Zusammenhéange
zwischen diesen beiden motivationsregulatorischen Konstrukten und unterschiedlichen
Dimensionen der Studienzufriedenheit andererseits. Dabei wird anhand eines Vier-Wellen-
Paneldesigns mit Studierenden unterschiedlicher Facher Uberprift, inwieweit sich, nach der
Kontrolle der stabilen interindividuellen Unterschiede in den untersuchten Konstrukten, ihre
intraindividuellen Verénderungen Uber die Zeit jeweils vorhersagen lassen. Damit werden die
bisherigen Befunde um eine Mehrebenenperspektive erweitert und moégliche reziproke Effekte

getestet.
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2. Do Motivational Regulation Strategies Contribute to University
Students’ Academic Success? (Study 1 & Study 2)>?

Abstract

Based on the framework of self-regulated learning, we conducted a cross-sectional and
a longitudinal study with university undergraduates (N1 = 249; N, = 210) to examine the
associations of using different motivational regulation strategies and two important aspects of
academic success: academic performance and dropout intention. According to the Motivational
Regulation Model of Schwinger and Stiensmeier-Pelster (2012), we assumed that motivational
regulation strategies will positively predict academic performance and negatively predict
dropout intention via increased academic effort. Results of both studies largely supported our
assumptions. Furthermore, the overall score of motivational regulation strategies and most
specific strategies significantly predicted both examined aspects of academic success after
controlling for high school GPA as their major traditional predictor. Thus, our findings replicate
and extend previous research on the relevance of motivational regulation strategies in the
context of higher education, by highlighting their significant contributions to improving

academic performance and reducing dropout intention.

Keywords: Motivational regulation strategies, self-regulated learning, academic success,

dropout intention, academic performance

2 Based on the manuscript published under a Creative Commons License (CC BY 4.0): Kryshko, O., Fleischer, J.,
Waldeyer, J., Wirth, J., & Leutner, D. (2020). Do motivational regulation strategies contribute to university
students' academic success? Learning and Individual Differences, 82. https://doi.org/10.1016/j.lindif.2020.101912
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2.1 Introduction

The global figures on enrollment rates in higher education show that universities and
colleges nowadays count more first-year students than ever (United Nations Educational,
Scientific and Cultural Organization [UNESCO], 2017). In addition to this, rising public and
private expenditures as well as the prevalence of development measures devoted to tertiary
institutions in various countries further underline the increasing demand worldwide for higher
education attainment (Organization for Economic Co-operation and Development [OECD],
2013, 2016, 2017). However, according to the dropout statistics presented in these OECD
reports, a large proportion of students are not able to complete their studies successfully. This
can lead to serious negative consequences for the individuals concerned as well as for society
in general (Fletcher & Frisvold, 2009; Schneider, 2010). Hence, much international research in
different fields aims at examining a variety of contextual and individual factors that promote
academic success, which comprises different aspects (Kuh et al., 2006; York et al., 2015). Prior
studies commonly considering academic performance and retention (vs. dropout) as two
important aspects of academic success have revealed high school GPA to be one of its major
cognitive predictors (for meta-analytical reviews see Richardson et al., 2012; Robbins et al.,
2004). Furthermore, previous research has emphasized the positive impact of different
motivational (e.g., achievement motivation) and behavioral (e.g., self-regulated learning
strategies) factors as non-cognitive determinants of university students’ academic performance
and retention (Richardson et al., 2012; Robbins et al., 2004). Among the self-regulated learning
behaviors, the effort put into studying has shown one of the strongest relations with better
performance in higher education (for a systematic review of meta-analyses see Schneider &
Preckel, 2017).

In recent years, the strategic regulation of motivation has gained increasing attention

from empirical researchers in the field of self-regulated learning, who have been focusing on
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individual non-cognitive factors that might contribute to successful studying. Several studies
have reported on the significance of using motivational regulation strategies in regard to
different contexts and desirable academic outcomes (e.g., Park & Yun, 2017, 2018; Smit et al.,
2017). Particularly in the context of higher education, students’ use of some motivational
regulation strategies appeared to be positively associated with their academic effort (e.g.,
Schwinger & Otterpohl, 2017; Yun & Park, 2018) and academic performance (e.g., Schwinger
et al., 2012). Moreover, previous research revealed beneficious indirect effects of motivational
regulation strategies, for example, on academic performance via increased academic effort
(Engelschalk et al., 2017) or on academic performance and general satisfaction with studies via
reduced academic procrastination (Grunschel et al., 2016). These findings seem promising,
especially given that students can potentially learn the effective application of such strategies
through specific training (Eckerlein et al., 2018; Leutner et al., 2001).

However, although the research on motivational regulation has intensified recently, this
area of self-regulated learning is still regarded as insufficiently investigated (Miele & Scholer,
2016). For instance, findings on the association between the use of motivational regulation
strategies and academic performance are mostly limited in terms of cross-sectional data or self-
reported grades. Furthermore, research on the link between motivational regulation strategies
and other aspects of academic success (e.g., dropout) is scarce. In addition, especially in the
context of higher education, research on the unique contribution of motivational regulation to
the prediction of different aspects of academic success, in comparison to other relevant
predictors, is almost completely lacking. To fill these research gaps, we conducted a cross-
sectional and a longitudinal study on the associations between university students’ use of
motivational regulation strategies and two aspects of their academic success. We aimed to
replicate and extend previous findings by examining the indirect contributions of motivational

regulation strategies to academic performance and dropout intention (as a precursor of actual
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dropout) via academic effort to gain a better understanding of the underlying mechanisms.
Furthermore, we aimed to explore the predictive validity of motivational regulation strategies
regarding both outcome variables after controlling for high school GPA as their important

traditional predictor (Richardson et al., 2012; Robbins et al., 2004).

2.2 Theoretical and Empirical Background

Students’ regulation of motivation and its relevance for learning

As an important component of self-regulated learning (SRL, Boekaerts, 1999; Pintrich,
2004), motivational regulation refers to the enhancement or maintenance of one’s motivation
in different phases of the learning process and can be regarded as a form of internal resource
management (Schwinger et al., 2007; Wolters, 2003). According to Wolters (2003, 2011), self-
regulation of motivation is a complex, more or less conscious process that involves at least three
aspects. These aspects are metamotivational monitoring (e.g., observing one‘s own level of
ongoing motivation and comparing it to the desired level), metamotivational knowledge (e.g.,
declarative, procedural, and conditional strategy-related knowledge), and control of motivation
in terms of purposefully using motivational regulation strategies (e.g., goal-oriented strategies).
The Motivational Regulation Model proposed by Schwinger and Stiensmeier-Pelster (2012)
depicts the complexity of this process and its relevance in a specific learning situation. The
process starts by means of metamotivational monitoring, when a student working on a task
might recognize the need for higher motivation. On the basis of metamotivational knowledge,
the learner can then, for example, identify the reason for the perceived motivational deficit and
select one or several appropriate strategies to address it. A possible way of addressing a
motivational problem grounded in task difficulty could be proximal goal setting, i.e.,
subdividing a challenging task into smaller units in order to experience a sense of achievement
more quickly and more often. This strategy, thus, can help bolstering one’s own perceived task-

related self-efficacy and expectancy of success. Faced with demotivation due to a boring or
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seemingly irrelevant task, a student can, for example, try to make the learning activity more
enjoyable by mentally approaching it like a game (enhancement of situational interest) or try to
increase the subjective value of the task by connecting it to his or her personal interests and
preferences (enhancement of personal significance). In the following step, the strategies
selected for the regulation of motivation are applied. The effectiveness of their application
depends on different contextual (e.g., task characteristics) and individual (e.g., intelligence)
factors. In successful instances, the strategic regulation results in an increased motivational
level. Thereby, intensified task-related effort and persistence are some possible behavioral
manifestations of increased motivation that in turn lead to better performance and other
desirable academic outcomes (e.g., positive affect) in a concrete learning situation.

Although the Motivational Regulation Model (Schwinger & Stiensmeier-Pelster, 2012)
focuses on a single occasion for the self-regulation of motivation, it is plausible that it could be
applied to the broader setting of domain-general academic learning. Referring, for instance, to
learning at university or school, where motivational problems are an everyday occurrence that
provide different occasions for regulation (Engelschalk et al., 2015), the model indicates that
academic success may be a distal outcome of students’ effective motivational regulation
operating across a variety of learning situations. It also indicates that the effective motivational
regulation potentially operates through intensified effort (as a possible behavioral form of
enhanced motivation). This model, in bringing together motivational regulation, effort, and

valuable distal outcomes, thus provides the theoretical framework for the present research.

Previous research findings on the use of motivational regulation strategies

Despite the theoretically sound distinction between the three aspects of motivational
regulation (metamotivational monitoring, metamotivational knowledge, and control of
motivation in terms of using motivational regulation strategies) highlighted by Wolters (2011),

most research has concentrated on the latter aspect, i.e., on various strategies that learners
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actually use to regulate their motivation. Although motivational regulation strategies most
directly reflect attempts to control motivation, they are also a function of students’
metamotivational knowledge and monitoring (Wolters & Benzon, 2013). About two decades
ago, Wolters (1998, 1999) undertook initial attempts to systematically explore different
motivational regulation strategies in American college and high school students. He developed
a self-report questionnaire assessing five distinct strategies for the self-regulation of motivation
and found that students’ use of these strategies varied across different motivational problems.
More recent studies used modified versions of Wolters’ questionnaire in different learning
contexts and countries, assessing between three and eight types of specific strategies (e.g.,
Sanchez-Rosas et al., 2019; Teng & Zhang, 2016; Wang, et al., 2017).

Schwinger at al. (2007) provided a German adaptation of Wolters’ original
questionnaire (Wolters, 1998, 1999) and validated its extended version including eight scales
on two samples of university students. Schwinger at al.’s (2007) taxonomy for the assessment
of eight motivational regulation strategies served as a starting point for a growing number of
studies in Germany (e.g., Grunschel et al., 2016; Steuer et al., 2019). Meanwhile, translations
of this German questionnaire into other languages have also shown adequate psychometric
properties (e.g., Ljubin-Golub et al., 2019; Park & Yun, 2018). In their taxonomy, which forms
the basis for the present research, Schwinger et al. (2007) distinguish between three goal-
oriented self-talk strategies. To motivate themselves for learning, students may activate the goal
of extending own competence and knowledge (mastery self-talk). Furthermore, they can
activate the goal of getting good grades and outperforming others (performance-approach self-
talk) or the goal of avoiding poor performance, failure, and embarrassment (performance-
avoidance self-talk). The next cluster includes two interest-enhancement strategies. One of
them refers to making a learning task more enjoyable and exciting through its imaginative,

short-term modification (enhancement of situational interest). The other aims at increasing the
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perceived value and meaningfulness of a learning activity through its connections to personal
experiences and preferences (enhancement of personal significance). In addition, students may
make use of three further motivational regulation strategies such as establishing a working
environment that is conducive to learning (environmental control), approaching learning
material step by step (proximal goal setting), or rewarding oneself for successfully
accomplishing a learning task (self-consequating).

Besides systemizing different strategies for the self-regulation of motivation, previous
research based on Wolters’ pioneering work aimed at exploring their relationships to important
academic outcomes. In this context, researchers focused either on several single strategies (e.g.,
Wang et al., 2017; Wolters & Benzon, 2013), on an overall score of different strategies
considered together (e.g., Engelschalk et al., 2017; Teng & Zhang, 2018), or both (e.g.,
Grunschel et al., 2016; Schwinger & Stiensmeier-Pelster; 2012, Smit et al., 2017). For instance,
previous studies have for the most part consistently reported medium to large positive bivariate
associations between the extent of learners’ use of motivational regulation strategies and their
effort and persistence in working on academic tasks, despite the different operationalizations
of academic effort and the varied numbers of strategies examined (e.g., Schwinger & Otterpohl,
2017; Wang et al., 2017; Wolters, 1999). Furthermore, the use of motivational regulation
strategies correlated positively with other aspects of self-regulated learning, such as the use of
cognitive and metacognitive strategies (e.g., Teng & Zhang, 2018; Wolters, 1999; Wolters &
Benzon, 2013), and negatively with academic procrastination (e.g., Grunschel et al., 2016;
Ljubin-Golub et al., 2019).

The pattern of past findings on the bivariate associations between the use of different
motivational regulation strategies and academic performance (mostly operationalized as high
school or university grades) is less consistent. While a majority of studies reported significant

positive (although rather weak) bivariate correlations between the frequency of use of some
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strategies and academic performance (e.g., Eckerlein et al., 2019; Grunschel et al., 2016;
Schwinger et al., 2012), a few studies found no significant correlations at all (e.g., Engelschalk
et al., 2017; Smit et al., 2017), or even only significant negative correlations (e.g., Schwinger
et al., 2009; Schwinger & Stiensmeier-Pelster, 2012) between these constructs. However, a
largely consistent pattern of beneficial contributions of motivational regulation strategies to
academic performance emerges when considering their indirect effects via different
intermediary variables. In this context, previous research, for example, provided evidence for
the mediating role of cognitive and metacognitive learning strategies on EFL students’ writing
performance (Teng & Zhang, 2018), of academic procrastination on university students’ GPA
(Grunschel et al., 2016), as well as of academic effort on university and high school students’
grades (Engelschalk et al., 2017; Schwinger & Stiensmeier-Pelster, 2012). Nevertheless, not all
studies that could not identify positive bivariate associations between motivational regulation
strategies and academic performance tested for the presence of indirect effects. Furthermore,
those studies that tested indirect effects are mostly either from high school context or limited in
terms of cross-sectional design and self-reported performance measures, thus indicating the
need for further replication in the context of higher education. Finally, as far as we know, only
three cross-sectional studies examined the associations between motivational regulation and
other than performance-related aspects of academic success. First, Grunschel et al. (2016) could
show that university students’ use of motivational regulation strategies indirectly contributed
to their general satisfaction with studies via reduced academic procrastination. Second, Baulke
et al. (2018) found a negative indirect effect of motivational regulation on dropout intention via
academic procrastination, focusing, however, on strategy-related conditional knowledge rather
than the actual use of different motivational regulation strategies. Third, focusing on volitional

strategies of action control, Heinze (2018) used a short subscale for the assessment of
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motivational regulation and found that more frequent strategy use was positively associated
with satisfaction and negatively associated with dropout intention in university students.
While previous studies largely indicated that the use of different motivational regulation
strategies is generally effective in sustaining and improving learning motivation and, as a
consequence, affecting more distal valuable outcomes, there is some evidence that particular
strategies might be more beneficious than others (e.g., Schwinger & Otterpohl, 2017), more
beneficious for certain students (e.g., Schwinger et al., 2009), or more beneficious in specific

contexts (e.g., Schwinger & Stiensmeier-Pelster, 2012).

2.3 The Present Research

On the basis of the theoretical models of motivational regulation (Schwinger &
Stiensmeier-Pelster, 2012; Wolters, 2003, 2011) and the research findings presented above, we
conducted two studies to replicate and extend prior research on the role of university students’
reported use of motivational regulation strategies in contributing to academic success. In the
educational literature, academic success is a widely used umbrella term that encompasses a
broad range of desirable student outcomes (Kuh et al., 2006; York et al., 2015). In the present
research we decided to focus on two of them and conceptualized university student academic
success in terms of high performance and low dropout intention. This conceptualization is in
line with prior research (e.g., Respondek et al., 2017) as well as the conceptual model presented
by York et al. (2015), who defined academic success as, among other aspects, inclusive of
academic achievement (i.e., performance) and retention (i.e., no dropout).

First, our aim was to replicate previous findings on the association between the self-
regulation of motivation and academic performance. According to the Motivational Regulation
Model (Schwinger & Stiensmeier-Pelster, 2012), we expected that university students’ use of
motivational regulation strategies will positively predict their performance via increased

academic effort (Hypothesis 1). Some studies (Schwinger et al., 2009; Schwinger &
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Stiensmeier-Pelster, 2012) have already provided empirical support for this theoretical model
in showing that there is an indirect effect of the use of motivational regulation strategies on high
school students' academic performance via increased learning effort. In a similar vein, although
they used a different instrument to measure motivational regulation, Engelschalk et al. (2017)
replicated this mediation model in a sample of university students. Furthermore, Grunschel et
al. (2016) identified an indirect effect of university students’ use of motivational regulation
strategies on their performance, focusing on academic procrastination as an intermediary
variable.

Second, our aim was to extend previous research by examining the link between
motivational regulation strategies and student dropout intention as an antecedent of actual
dropout (Fleischer et al., 2019; Mashburn, 2000). We hypothesized that university students’ use
of motivational regulation strategies will negatively relate to their intention to drop out of
university via increased academic effort (Hypothesis 2). From prior research we know that
university dropout can be partly attributed to motivational deficits (Heublein, 2014), that
university first-year students’ decline in achievement motivation is positively associated with
their dropout intention (Dresel & Grassinger, 2013), and that study skills and strategies are
important positive predictors of retention (Robbins et al., 2004). Therefore, it is plausible to
expect students who strategically regulate their motivation to be less likely to drop out of
university or to form the intention to quit studies due to the increased effort they put into
studying. To the best of our knowledge, this assumption has not yet been examined. However,
Baulke et al. (2018) provided first evidence in this direction, showing that conditional
motivational regulation-strategy knowledge indirectly predicted dropout intention via reduced
academic procrastination. Furthermore, Grunschel et al’s (2016) findings on the indirect
association between the use of motivational regulation strategies and general satisfaction with

studies via academic procrastination also go in a similar direction, given that aspects of student
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dissatisfaction appear to precede dropout intention and, consequently, actual dropout (Fleischer
et al., 2019; Mashburn, 2000).

Finally, our aim was to take a closer look at the predictive role of motivational regulation
strategies with regard to both examined aspects of academic success in due consideration of
high school GPA as their major traditional predictor (Richardson et al., 2012; Robbins et al.,
2004). Previous research on motivational regulation rarely examined its contribution to the
prediction of different aspects of academic success under consideration of other relevant
predictors. In the context of higher education, we only found one study (Eckerlein et al., 2019)
that addressed this issue, showing that students’ use of motivational regulation strategies during
exam preparation positively predicted their self-reported performance in a psychology exam
above and beyond the effect of high school GPA. However, due to the scarce previous empirical
evidence, we did not formulate concrete hypotheses. Instead, we formulated the following two
research questions: Does the use of motivational regulation strategies significantly contribute
to the prediction of university students’ academic performance (Research Question 1) and

dropout intention (Research Question 2) after controlling for the effect of high school GPA?

2.4 Study 1

2.4.1 Participants and Procedure

We conducted this study during a lecture session at a large German university, using
paper-and-pencil questionnaires. Voluntary participants (N = 249; 66.3% female) who had
given their written consent for participation were undergraduate students enrolled in various
teacher training programs. They were on average 21.6 years old (SD = 3.7) and in their third
semester of studies (M = 3.1, SD = 1.9).

In accordance with German legislation, institutional review board approval was not
required for this type of correlational research. This study complies with the human subjects

guidelines of national research committees as well as the APA Ethics Code Standards.
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2.4.2 Variables and Measures
Motivational regulation strategies

We assessed the following eight motivational regulation strategies using a questionnaire
developed by Schwinger et al. (2007; for the English version see Schwinger et al., 2009): (1)
Mastery self-talk (four items, e.g., “I persuade myself to work intensely for the sake of
learning®), (2) performance-approach self-talk (five items, e.g., “I call my attention to the fact
of how important it is to obtain good grades”), (3) performance-avoidance self-talk (three items,
e.g., “I imagine that my classmates make fun of my poor performance”), (4) enhancement of
situational interest (five items, e.g., “I make learning more pleasant for me by trying to arrange
it playfully”), (5) enhancement of personal significance (three items, e.g., “I look for
connections between the tasks and my life as such”), (6) environmental control (three items,
e.g., “I make sure that distractions occur as seldom as possible”), (7) proximal goal setting
(three items, e.g., “I approach work step-by-step in order to get the feeling that I proceed well®),
and (8) self-consequating (four items, e.g., “I promise myself that, after work, I will do
something that I like®). Participants responded to the items according to a 5-point Likert-type
format ranging from 1 (rarely) to 5 (very often). To test our hypotheses and answer the research
questions, we computed the overall sum score across all eight strategies (30 items, e.g.,

Grunschel et al., 2016) in addition to considering each specific strategy.

High school GPA
To control for prior academic performance, we asked the participants to provide their
high school GPA. In Germany, school grades range from 1 (very good) to 6 (insufficient), so

that lower numerical values correspond to better performance.

Academic effort
We used a subscale of the German adaptation of the Motivated Strategies for Learning
Questionnaire (MSLQ); Pintrich, Smith, Garcia, & McKeachie, 1993; Wild & Schiefele, 1994)
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to assess academic effort (8 items, e.g., “I work hard to do well in my studies, even if I don‘t

like what we are doing™). Responses ranged from 1 (rarely) to 5 (very often).

Academic performance

To operationalize academic performance, we asked the students to report their current
GPA. In Germany, university grades range from 1 (very good) to 6 (insufficient). As with high
school GPA, we did not recode the grades, so that in our analyses lower numerical values

correspond to better performance.

Dropout intention

We adapted five items developed by Dresel and Grassinger (2013) plus one item applied
by Strohlein (1983) to assess dropout intention (e.g., “I often think about dropping out of my
current course of studies or changing my major”) using a 6-point Likert response format ranging

from 1 (absolutely false) to 6 (absolutely true).

2.4.3 Analytical Approach and Results

We conducted all statistical analyses using the SPSS software package (Version 25).
Furthermore, we used the SPSS macro PROCESS Version 3.4.1 (Hayes, 2018) to test the
hypothesized indirect effects. To deal with missing data, we applied the default setting provided
by the software, which involved pairwise deletion for correlation analyses and listwise deletion

for mediation analyses.

Descriptive statistics, reliabilities, and correlations

Table 1 shows the descriptive statistics, scale reliabilities, and bivariate correlations
between all variables. Performance-approach self-talk and self-consequating were the most,
whereas performance-avoidance self-talk and enhancement of situational interest were the least
frequently used strategies. Cronbach’s alpha reliabilities were acceptable to good, except for

the environmental control strategy. Correlational analyses identified a number of positive

67



Study 1 & Study 2

significant intercorrelations among the specific motivational regulation strategies that were
largely consistent with those found in earlier research. Moreover, correlational analyses largely
supported the expected associations between motivational regulation, academic effort, and
academic success. The overall score of motivational regulation strategies correlated
significantly and positively with academic effort (r = .52, p < .001). Looking at the specific
motivational regulation strategies, all strategies except for the strategy enhancement of
situational interest correlated significantly and positively with academic effort (correlations
ranging from .14 to .51). Academic effort, in turn, correlated significantly with higher academic
performance (r = -.33, p <.001) and lower dropout intention (r = -.26, p < .001). In addition,
the overall score of motivational regulation strategies was also significantly linked to better
academic performance (r = -.35, p < .001) and to lower dropout intention (r = -.15, p < .05).
Furthermore, out of eight specific strategies, six strategies (mastery self-talk, performance-
approach self-talk, performance-avoidance self-talk, enhancement of situational interest,
enhancement of personal significance, and proximal goal setting) were significantly associated
with higher academic performance (correlations ranging from -.17 to -.33) and three (mastery
self-talk, performance-approach self-talk, and proximal goal setting) with lower dropout

intention (correlations ranging from - .15 to -.20).
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Table 1. Descriptive statistics, scale reliabilities (Cronbach’s o), and correlations in Study 1.

M SD o (Niem) 1 2 3 4 5 6 7 8 9 10 11 12
1.  Overall strategy score 3.07 0.49 .87 (30)
2. Mastery self-talk 3.03 0.78 71 (4) 70***
3. Performance-approach self- 3.55 0.83 .81 (5) B5*** 5O***
talk
4.  Performance-avoidance 2.09 0.93 .75 (3) 50%** .38*** .35%**
self-talk
5. Enhancement of situational 2.54 0.77 .80 (5) B2%** L26%** .07 247
interest
6.  Enhancement of personal 3.16 0.84 .76 (3) X Rk .20%* .05 A3* N Rkt
significance
Environmental control 3.29 0.86 .62 (3) A3FE* 27%** .20%* -01 14* -01
Proximal goal setting 3.34 0.86 .74 (3) .B5*** 39Fx* .347x* A3* 39 x> .20%* .30%**
Self-consequating 3.50 0.97 .84 (4) BL*** 247 ** .30%** 13* .30%** .09 22%* .35***
10. High school GPA 2.38 0.55 - -.10 -.08 -.14* -.08 .03 -.03 -.08 -.06 -.05
11. Academic effort 3.44 0.70 .80 (8) 52%** 51x** 50*** A7 .10 14* .34xx* .38*** 26%** -22%*
12. Academic performance? 2.50 0.82 - - 35%*% L 33xr* -22%* -.18* -17* -21* -12 -.18* -15 .25%* -.33%**
13. Dropout intention 2.27 1.14 .86 (6) -.15% -.15% -.20%* -01 .02 -.02 -.10 -.15% -.09 .06 -.26%** .30%**

Note. N = 241-249.
N = 144-146.

*p < .05, **p < 01. ***p < 001.
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Mediation analyses

We conducted simple mediation analyses using bootstrapping resampling to test the
hypothesized indirect effects of motivational regulation strategies in predicting two aspects of
academic success via academic effort. Figure 2 illustrates the proposed mediation model in
simplified terms including the relevant paths. We tested this model for the overall score of
motivational regulation strategies and each specific strategy, respectively®, regarding the

outcome variables academic performance (Hypothesis 1) and dropout intention (Hypothesis 2).

ab
M = Academic effort
/ \
X = Motivational > _ .
regulation strategies c/ct Y = Academic success

Figure 2. Conceptual diagram of a proposed simple mediation model predicting academic

success (Study 1 and Study 2).

X = predictor variable; Y = outcome variable; M = mediator variable; path a = direct effect of the predictor variable on the proposed mediator;
path b = direct effect of the proposed mediator on the outcome variable, controlling for X; path ¢ = total effect of the predictor variable on the
outcome variable; path ¢’ = direct effect of the predictor variable on the outcome variable, controlling for mediator; path ab = indirect effect

of X onY through M.

Table 2 displays the standardized regression coefficients of the total, direct, and indirect
effects. It also displays the upper and lower limits of the percentile bootstrap 95%-confidence
intervals for the indirect effects based on 10,000 samples as recommended by Hayes (2018); a
confidence interval that does not include zero indicates the presence of a significant indirect
effect. In line with Hypothesis 1, our results indicated the mediating role of academic effort for

the overall score of motivational regulation strategies in relation to academic performance. In

3Following the rationale of previous studies (Smit et al., 2017; Schwinger at al., 2009), we did not consider eight
specific motivational strategies as simultaneous predictors in our analyses due to multicollinearity between the
scales. Entered simultaneously, correlated predictors might cancel out each other’s effects (Hayes, 2018).
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addition, the results showed that there was a significant direct effect of the overall strategy score
on academic performance beyond its indirect effect via academic effort. Looking at the specific
motivational regulation strategies, the results indicated that academic effort mediated the effects
of most strategies (except enhancement of situational interest and enhancement of personal
significance) on academic performance. Furthermore, we identified significant direct effects of
two specific strategies. While there was a direct effect of mastery self-talk strategy on academic
performance beyond its indirect effect via academic effort, the strategy enhancement of
personal significance only directly predicted academic performance.

In line with Hypothesis 2, our results also indicated the mediating role of academic effort
for the overall score of motivational regulation strategies in regard to dropout intention.
Furthermore, the results indicated that academic effort mediated the effects of most specific
strategies (except enhancement of situational interest) on dropout intention.

In the next step, we repeated the mediation analyses with high school GPA as a covariate
(Table 3) to examine whether the use of motivational regulation strategies will contribute to the
prediction of academic performance (Research Question 1) and dropout intention (Research
Question 2) after controlling for their major traditional predictor.

After controlling for high school GPA, the overall score of motivational regulation
strategies significantly and directly predicted academic performance, while its previously found
indirect effect via academic effort was no longer significant. Looking at the specific strategies,
the pattern of results largely remained robust. However, mastery self-talk only showed a
significant direct effect on academic performance after the covariate was taken into
consideration. All in all, seven of eight examined strategies (except the strategy enhancement
of situational interest) significantly (directly or indirectly) contributed to the prediction of
academic performance after controlling for prior academic performance in terms of high school

GPA.
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Table 2. Results of mediation analyses in Study 1 and Study 2 predicting academic performance and dropout intention via academic effort: Total,

direct, and indirect effects of motivational regulation strategies.

Study 2
Academic performance (N = 146) Dropout intention (N = 244-245) Academic performance (N = 181) Dropout intention (N = 187)

Motivational regulation c ¢ ab (95% Cl) c ¢ ab (95% Cl) c ¢ ab (95% Cl) c ¢ ab (95% Cl)
strategles

Overall strategy score 35%F% 4% -11(-21/-01) -15% -02 -13 (-.21/-.06) -19%*  -08 -11 (-21/-.04) - 19%* -05 -14 (-.25/-.05)
Mastery self-talk 330 L20%  12(-22/-01) -15% -03 -12 (-.19/-.06) 7% -05 -11 (-.21/-.04) - 22%* -.09 -13 (-.24/-.04)
porformance-approach self- —_pgwx 05 -17(-29-07) S20% .09 -11(-18/-03) o4 13 -11(-19/-03) 29w A7 .12 (-23/-03)
fa‘iformance'a"o'dance self- 1« -13 -.06 (-.12/-.01) -.00 .04 -.05 (-.09/-.01) -.05 -02 -.03 (-.08/.02) 01 04 -.03 (~.10/ .02)
Enhancement of situational 7 13 -03(-09/.02) 02 05 -03(-07/.01) 207 =02 -05(-11/-00) -07 201 -06(-13/-.00)
Enhancement of personal 21 A7 -04(-10/.01) -02 01 -04(-08-00) L21% L15% 06 (-12/-01) 207 213 -07 (-16/-01)
significance

Environmental control -12 -.03 -0 (-.16/-.03) -10 -02 -.09 (-.14/-.04) -07 08 -15 (-.24/-.06) 00 20%*  -20 (~31/-.10)
Proximal goal setting -.18* -.05 -.13 (-.21/-.06) -.15% -.06 -.09 (-.15/-.04) -.15* -.07 -.08 (-.15/-.03) -.15% -.05 -.10 (-.18/-.03)
Self-consequating -15 -.09 -.06 (-.12/-.01) -.09 -.02 -.07 (-.11/-.03) -.06 .04 -.10 (-.17/-.04) -.08 .03 -.11 (-.19/-.04)

Note. ¢ = standardized regression coefficient of the total effect. ¢ = standardized regression coefficient of the direct effect. ab = standardized regression coefficient of the indirect effect. Cl = lower and upper limit of the

percentile bootstrap 95%-confidence interval for the indirect effect based on 10,000 samples.

*p <.05. **p < .01. ***p < .001.
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Table 3. Results of mediation analyses in Study 1 and Study 2 predicting academic performance and dropout intention via academic effort: Total,

direct, and indirect effects of motivational regulation strategies (after controlling for high school GPA).

Study 2
Academic performance (N = 145) Dropout intention (N = 240-241) Academic performance (N = 180) Dropout intention (N = 186)

Motivational regulation c ¢ ab (95% CI) c ¢ ab (95% Cl) c ¢ ab (95% Cl) c ¢ ab (95% Cl)
strategles

Overall strategy score -32%** -.23* -.09 (-.19/.01) -.15* -.02 -.13 (-.21/-.05) -.13* -.05 -.08 (-.16/-.02) -.16* -.03 -.13(-.23/-.04)
Mastery self-talk 31%%% _21%  -09(-.20/ .01) -15* -.03 -12 (-.19/-.05) -15% 07 -.08 (-.16/-.02) -2 -10 -11 (-.22/-.03)
performance-approach self- _ 5o 205 -15(-27/-05) 2200 .10 -10(-18/-03) 18 11 -07 (-141-01) 26 .15 11 (-21/-02)
faelrkformance'a"o'dance self- 16 11 -05(~10/-01) o1 05 -04 (-08/-01) -02 00 -02 (-06/ .02) 03 06 -03 (-09/ .02)
Fnrggfe”sfeme”t of situational _ ;6. _14 -.03 (-08/.02) 02 05 -03 (-.07/.01) 00 04 -.04 (-.09/-.00) -04 01 -.05 (-.12/ .00)
Enhancement of personal -.20% -16%  -.03(-.09/.01) -03 01 -.03 (-.08/ .00) -13*  -09 -.04 (-.09/-.00) -16% -10 -.06 (-.14/-.01)
significance

Environmental control -11 -.03 -.08 (-.14/-.03) -10 -.02 -.08 (-.14/-.04) -.09 .01 -.10 (-.18/-.03) -.00 .18* -.18 (-.29/-.09)
Proximal goal setting -15 -.04 -11 (-.19/-.05) -13* -.05 -.09 (-.15/-.04) -12 -.06 -.06 (-.11/-.01) -12 -03 -.09 (-.18/-.02)
Self-consequating -15 -10 -.05 (-.11/-.01) -.09 -.03 -.06 (-.12/-.02) -.06 01 -07 (-.13/-.02) -.08 02 -10 (-.18/-.03)

Note. ¢ = standardized regression coefficient of the total effect. ¢ = standardized regression coefficient of the direct effect. ab = standardized regression coefficient of the indirect effect. Cl = lower and upper limit of the

percentile bootstrap 95%-confidence interval for the indirect effect based on 10,000 samples.

*p <.05. **p < .01. ***p < .001.
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Finally, results of the mediation analyses predicting dropout intention showed that
almost all previously identified indirect effects of motivational regulation strategies remained
significant: The overall strategy score as well as six of eight specific strategies (except the
strategies enhancement of situational interest and enhancement of personal significance)
indirectly contributed to the prediction of dropout intention via academic effort after controlling

for high school GPA.

2.5 Study 2

Although the results obtained in Study 1 on the contributions of motivational regulation
strategies to university students’ academic success largely supported our hypotheses, they are
limited by the cross-sectional study design with all examined constructs (i.e., predictor,
mediator, and outcome variables) assessed at the same point of measurement. A further
limitation is our use of the self-reported current GPA for the operationalization of students’
academic performance. Therefore, in Study 2, we aimed to replicate the main findings of Study
1 and to address its major limitations by means of a longitudinal study design and an objective
measure of academic performance. Furthermore, we decided to focus on university first-year
students in order to assess dropout intention as early as possible (i.e., before students at risk of
dropping out actually decide to leave the university, for example, after their first failed exams).
Also, the so-called ‘first-year experience’ (i.e., the transition from school to university) is
generally considered to be the most crucial period of higher education (Gibney, Moore,
Murphy, & O’Sullivan, 2011; Reason, Terenzini, & Domingo, 2006). Finally, we wanted to
increase the generalizability of our prior findings by sampling students from a different subject
area. We chose to sample students from a STEM discipline, since this field of study is highly

affected by student dropout (Chen, 2009; Heublein et al., 2014).
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2.5.1 Participants and Procedure

The original sample consisted of N = 210 civil engineering first-year students from two
large German universities who voluntarily agreed to participate in a longitudinal multiple
measurement study. To achieve a high response rate over several points of measurement, the
participants received financial remuneration. At the start of their first semester, they gave their
written consent for participation, provided information on demographics, and reported their
high school GPA. The participants (34.8% female) were on average 20.1 years old (SD = 2.0).
In the middle of the term, 194 students from the original sample completed another
questionnaire on their use of motivational regulation strategies. Two months later, 187
participants rated their academic effort and intention to quit studies via an online questionnaire.
To operationalize academic performance, we requested students’ current GPA (available for
197 participants from the original sample; the others had not taken any exams yet) from the
universities’ examination offices at the end of the term.

This study complies with the human subjects guidelines of national research committees
as well as the APA Ethics Code Standards (an institutional review board approval was not
required).

2.5.2 Variables and Measures

We measured motivational regulation strategies as well as academic effort with the same
instruments as in Study 1. Furthermore, as in Study 1, we did not recode university grades and
high school grades, in Germany ranging from 1 (very good) to 6 (insufficient), for the following
statistical analyses. To assess dropout intention, we used three items (e.g., “I am seriously
thinking about dropping out of my studies”) adapted from Bliithmann, Thiel, and Wolfgram
(2011) and Fellenberg and Hannover (2006) that had to be answered on a 4-point Likert scale

ranging from 1 (false) to 4 (true).
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2.5.3 Analytical Approach and Results
Descriptive statistics, scale reliabilities, and correlations

For the data analyses we used the same software and approach as in Study 1. Table 4
summarizes the descriptive statistics, Cronbach’s alpha scale reliabilities, and correlations. In
line with Study 1, performance-approach self-talk, followed by self-consequating showed the
highest means, whereas performance-avoidance self-talk and enhancement of situational
interest showed the lowest means. Cronbach’s alphas for all scales were, again, acceptable to
good, except for the environmental control strategy. In addition, most specific motivational
regulation strategies correlated significantly and positively with each other. Moreover, the
overall score of motivational regulation strategies correlated significantly and positively with
academic effort (r = .45, p <.001). Regarding the specific motivational regulation strategies,
all strategies except for the performance-avoidance self-talk strategy correlated significantly
and positively with academic effort (correlations ranging from .17 to .47). Academic effort,
again, significantly correlated with higher academic performance (r =-.29, p <.001) and lower
dropout intention (r = -.34, p < .001). Furthermore, the overall score of motivational regulation
strategies significantly correlated with higher academic performance (r = -.17, p < .05), and
with lower dropout intention (r = -.19, p < .05). Additionally, looking at the specific
motivational regulation strategies, mastery self-talk, performance-approach self-talk, and
enhancement of personal significance significantly correlated with higher academic
performance (correlations ranging from -.17 to -.24), while the strategies mastery self-talk,
performance-approach self-talk, enhancement of personal significance, and proximal goal
setting significantly correlated with lower dropout intention (correlations ranging from -.15 to

-.29).
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Table 4. Descriptive statistics, scale reliabilities (Cronbach’s o), and correlations in Study 2.

M SD o (Nitem) 1 2 3 4 5 6 7 8 9 10 11 12

1. Overall strategy score 3.44 0.63 .90 (30)
2. Mastery self-talk 3.51 0.67 72 (4) J2%x*
3. Performance-approach self-talk 3.94 0.57 .75 (5) .68*** 55%**
4.  Performance-avoidance self-talk 2.57 1.00 77 (3) .60*** .32%** A0%**
5. Enhancement of situational interest 2.88 0.83 .84 (5) T3F** I Sk .18* .36***
6. Enhancement of personal 3.37 0.93 .84 (3) .63*** .38*** 297 .30%** 547

significance
7. Environmental control 3.54 0.72 .68 (3) 52%** .39%** 37*** .08 .26%** .16*

Proximal goal setting 3.52 0.73 77 3) B7FF* ZgEEx 39F*x Z0FR* 43Fxx ZOEE* 31xF*

Self-consequating 3.83 0.67 71 (4) B0F** 33Fxx 4R 20%* 26%**  19** 35Fxk AgRRx
10. High school GPA 2.66 0.61 - -.06 -.00 -11 -.03 -.08 -12 .04 -.05 -.00
11.  Academic effort 3.40 0.67 .84 (8) A5F** Q3FH* ATHE* .09 A7* 23%* ABF** 30%** 32%*F* - 14
12.  Academic performance 3.67 1.01 - -17* -17* -.24%* -.04 -.08 -.19* -.06 -13 -.06 RSN RedelaBEI® keieied
13. Dropout intention 1.88 0.84 .85 (3) -.19* -22%* -29*** 01 -.07 -.20** -.01 -.15* -.08 VLS N SN ¥ R

Note. N = 181-197.

*p < .05, **p < 01. ***p < 001.
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Mediation analyses

Results of mediation analyses were largely in line with our assumptions. As expected,
the overall strategy score of motivational regulation showed significant indirect effects on
university performance (Hypothesis 1) and dropout intention (Hypothesis 2) via academic effort
(Table 2). In addition, academic effort mediated the effect of most specific strategies (except
the strategy performance-avoidance self-talk) on both academic outcome variables. Beyond the
significant indirect effects, we identified a significant direct effect of the strategy enhancement
of personal significance on academic performance as well as significant direct effects of the
strategies performance-approach self-talk and environmental control on dropout intention.

Finally, we repeated the mediation analyses with high school GPA as a covariate (Table
3). Results showed that, after controlling for high school GPA, the overall score of motivational
regulation strategies as well as seven of eight examined specific strategies (except the strategy
performance-avoidance self-talk) only indirectly contributed to the prediction of academic
performance via academic effort (Research Question 1). Looking at the mediation analyses
predicting dropout intention (Research Question 2), the pattern of results largely remained
robust. After controlling for high school GPA, the overall score of motivational regulation
strategies as well as six of eight examined specific strategies (except the strategies performance-
avoidance self-talk and enhancement of situational interest) showed significant indirect effects
on dropout intention via academic effort. In addition to its indirect effect, there was a direct

effect of the environmental control strategy on dropout intention.

2.6 Discussion

Our aim was to shed more light on the role of motivational regulation strategies with regard
to university students’ academic success, considering academic performance and dropout
intention as its two important aspects. Previous studies focusing on the frequency of using
different strategies for the self-regulation of motivation provided results in need of replication
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on their relationship with students’ academic performance. Furthermore, previous studies
mostly neglected potential effects on dropout intention. This background served as the starting

point for the present research.

2.6.1 Main Findings and Their Implications

Reviewing the main findings of our two studies, we can conclude that they largely
support our assumptions about the indirect contributions of motivational regulation strategies
to academic success via academic effort. More precisely, in both studies, the use of different
strategies considered together as well as the use of most of the specific strategies was
significantly related to higher academic performance (Hypothesis 1) and to lower dropout
intention (Hypothesis 2) via increased academic effort. Thus, we could replicate and extend
previous findings on the indirect link between motivational regulation and academic
performance (Engelschalk et al., 2017; Schwinger et al., 2009; Schwinger & Stiensmeier-
Pelster, 2012) using different study designs (cross-sectional and longitudinal) and different
operationalizations of academic performance (self-reported and actual grades). Apart from
replicating the mediating role of students’ effort regarding academic performance, our studies
indicated that academic effort also functions as a mediator in the relationship between
motivational regulation strategies and dropout intention. Thus, the present research provides
further support for the Motivational Regulation Model (Schwinger & Stiensmeier-Pelster,
2012), which we applied to the broader setting of academic learning at university level, linking
university students’ motivational regulation with two distal outcomes via increased effort as a
possible manifestation of enhanced motivation.

Furthermore, it is worth noting that some specific strategies for the regulation of
motivation that did not significantly correlate with academic performance or dropout intention
(e.g., environmental control and self-consequating) showed significant indirect effects on both

outcome variables via academic effort. Several previous studies reported a similar pattern of
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results (e.g., Grunschel et al., 2016; Schwinger et al., 2009). For instance, Grunschel et al.
(2016) only found indirect associations between some specific motivational regulation
strategies with university students’ academic performance and general satisfaction with studies
via decreased procrastination. Moreover, Schwinger et al., (2009) only found indirect
associations between most specific strategies and high school students’ academic performance
via increased effort. Altogether, these findings support the view of Schwinger and Stiensmeier-
Pelster (2012) that focusing only on direct effects of motivational regulation strategies might
cause underestimation of their importance for academic success. However, in our studies we
also identified several direct effects of motivational regulation strategies besides or instead their
indirect effects via academic effort, which might indicate the presence of further intermediary
variables.

In addition, motivational regulation strategies (the overall score as well as most
specific strategies) appeared to be significant (direct or indirect) predictors of academic
performance (Research Question 1) and dropout intention (Research Question 2) after
controlling for high school GPA in both studies. Thus, our research provides further support for
the relevance of motivational regulation strategies, as indicated by their significant predictive
validity regarding university students’ academic success in due consideration of its previously
revealed major traditional predictor (Richardson et al., 2012; Robbins et al., 2014). These
findings underpin and extend previous research in the context of higher education (Eckerlein et
al., 2019). Furthermore, they are especially good news keeping in mind that the effective
application of different strategies for self-regulated learning is generally teachable (Schunk &
Zimmerman, 1998), meaning that the learning behavior (i.e., including motivational regulation)
of already enrolled university students is still improvable (in contrast to their high school GPA).
A few training studies on the explicit instruction of some motivational regulation strategies
(e.g., Eckerlein et al., 2018; Leutner et al., 2001) provided first evidence that university students

can learn to apply these strategies more frequently and more appropriately. Implementation and
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evaluation of large training programs (e.g., as part of transition or orientation courses) focusing
on a broad range of motivational regulation strategies can be helpful to strengthen the present
and previous correlational findings on the beneficial contribution of motivational regulation to
academic success in the context of higher education.

Taking a closer look at the specific motivational regulation strategies, mastery self-talk
and performance-approach self-talk were the most consistent in showing the larger
contributions to the prediction of academic performance and dropout intention in both of our
two studies. These results are consonant with research by Schwinger and Otterpohl (2017), in
which these two goal-oriented self-talk strategies were among the most effective motivational
regulation strategies regarding academic effort as a criterion across three samples of German
high school and university students under varying conditions. Interestingly, performance-
approach self-talk was also the most frequently used strategy in our two as well as several other
samples of students (e.g., Schwinger & Otterpohl, 2017, Schwinger et al., 2009; Wolters, 1999).

The effectivity of mastery and performance-approach self-talk strategies may result
from their two advantageously combined features: Self-talk and adaptive achievement goals.
First, self-talk as a strategy, referring to subvocalizing own statements and thoughts, is rather
easy and intuitive to implement (Schwinger et al., 2009). Consequently, regarding the quality
of strategy use (Engelschalk et al., 2017), it is conceivable to expect less qualitative variation
in the implementation of self-talk in comparison to other, more complex strategies. Second,
achievement goal theory and research (e.g., Baron & Harackiewicz, 2001; Elliot, 1999; Senko
et al., 2011) emphasize the adaptive character of mastery and performance-approach goals and
relate pursuing these goals (in contrast to performance-avoidance goals) to various desirable
academic outcomes. Thus, the use of self-talk strategies focusing on recollecting mastery and
performance-approach goals is particularly recommendable for students.

Furthermore, enhancement of personal significance, environmental control, proximal

goal setting, and self-consequating largely appeared as beneficial strategies regarding both
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distal outcomes in our two studies. These findings suggest that having a large repertoire of
different motivational regulation strategies including both more mental and more concrete types
of strategies (Cooper & Corpus, 2009) might be especially helpful for students. In addition,
students might particularly benefit from a set of strategies that target both intrinsic and extrinsic
forms of motivation (Deci & Ryan, 2000; Manganelli et al., 2019; Ryan & Deci, 2000;
Vansteenkiste et al., 2009). Forming a useful basis for situation-specific motivational
regulation, a large range of different effective strategies might facilitate the choice of
appropriate strategies to tackle various motivational problems (Engelschalk et al., 2016)
commonly occurring in the everyday routine of studying. It should be noted, however, that the
demonstrated contributions of using motivational regulation strategies to the prediction of
academic performance and dropout intention were for the most part rather small. Considering
the multifactorial nature of academic success and the effect sizes of similar constructs found in
other studies (Robbins et al., 2004; Schneider & Preckel, 2017), these results are not especially
surprising though.

Finally, the strategies performance-avoidance self-talk and enhancement of situational
interest were not consistent in showing beneficial contributions to academic success with
respect to our two studies, complementing findings from some previous research, where these
strategies appeared to be less effective than the others (e.g., Grunschel et al., 2016; Schwinger
& Otterpohl, 2017). Overall, corroborating prior findings on the use of performance-avoidance
self-talk in contrast to the other two self-talk strategies (mastery and performance-approach
self-talk), our research reemphasizes the rather maladaptive, threat-based nature of avoidance
goals (Elliot, 1999). Concerning the strategy enhancement of situational interest, the lower
benefits of using this strategy might result from its complexity and, accordingly, greater
variation in implementation quality (Engelschalk et al., 2017; Schwinger et al., 2009). In line
with this explanation, Schwinger et al. (2009) showed that more intelligent students, as

compared to less intelligent students, benefitted more from using strategies with a wide scope
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in application (including enhancement of situational interest), whereas there were no

moderating effects of intelligence regarding less complex strategies.

2.6.2 Limitations and Directions for Further Research

A first limitation of our research concerns our use of the self-reported current GPA for
the operationalization of university students’ academic performance instead of actual grades
(Study 1). However, due to their convenient and efficient accessibility, most other studies on
the associations between motivational regulation and academic performance have used self-
reported grades as proxies of actual academic performance (e.g., Engelschalk et al., 2017,
Grunschel et al., 2016). Furthermore, they are generally regarded as reliable indicators of actual
grades (e.g., Kuncel et al., 2005). Nevertheless, some authors caution that students in general
might over-report their grades (e.g., Schwartz & Beaver, 2015) and that the reliability of self-
reported grades might vary across subject areas (e.g., Sticca et al., 2017). Furthermore, in our
Study 1 a large proportion of students (41.4%) did not report their current GPA. Unfortunately,
we do not know the reasons for the missing data obtained for this variable, especially
considering the comparatively low level of missing values for other variables (e.g., 2% for high
school GPA). It is conceivable that at the time of measurement some students had not yet taken
any exams, and that others had problems in spontaneously recalling or computing their current
GPA. In Study 2, we addressed this shortcoming by using actual grades (that we retrieved from
the universities’ examination offices) and were able to replicate the main findings of Study 1.

Moreover, it would have been desirable to assess dropout intention using the same scale
in both studies for a better comparability of results. At the same time, despite the different
operationalizations of this outcome variable (as in the case with academic performance) there
was a rather consistent pattern of results, which provides additional evidence for their

robustness.
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A further limitation concerns our data collection in Study 1, with all constructs being
assessed at the same point of measurement. To address this issue, we followed a longitudinal
design in Study 2 and largely replicated the cross-sectional findings of Study 1. For instance,
we were able to show that university students’ use of motivational regulation strategies,
assessed in the middle of the term, (1) negatively predicted dropout intention, assessed two
months later, (2) positively predicted their performance at the end of the term, and (3)
contributed to the prediction of both outcome variables after controlling for high school GPA.
However, despite the more elaborate approach to data collection in Study 2 as compared to
Study 1, in our mediation model predicting dropout intention via academic effort, the mediator
and the outcome variable were both assessed at the same point of time. In further studies, all
examined variables (i.e., predictor, mediator, and outcome variable) should be assessed at
distinct points of measurement according to the sequential order of the theoretical model (as in
the case of our mediation model predicting academic performance). Furthermore, although the
major results of Study 1 were replicated in the longitudinal design of Study 2, our findings are
still correlational and mostly based on self-report measures. They, therefore, await cross-
validation using e.g., observational data and replication in an experimental setting to indicate
the causal order of effects.

Finally, examining the role of motivational regulation strategies in contributing to
university students’ academic success, we have concentrated primarily on one of three key
components of the self-regulation of motivation (control of motivation) proposed by Wolters
(2011). Further studies should also focus on other aspects of motivational regulation
(metamotivational monitoring and knowledge), the importance of which has been emphasized
recently (Miele & Scholer, 2018; Scholer et al., 2018). Simultaneous consideration of different
aspects of motivational regulation might provide valuable insights into their relative importance
or into possible interaction effects regarding the prediction of different academic outcomes,

yielding additional clues for the development of trainings and interventions.
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2.6.3 Conclusion

The present research advances previous studies on the role of motivational regulation
strategies in academic learning at university level in showing that being a self-regulated learner
in terms of purposefully influencing one’s own motivation can help not only to improve
academic performance but also to reduce dropout intention. Furthermore, our findings
contribute to a better understanding of the underlying mechanisms by which the use of different
strategies for motivational self-regulation relates to academic success, supporting the theory-
based mediating function of academic effort as a possible behavioral indicator of increased
motivation. Overall, our research provides further evidence for the relevance of including
motivational regulation strategies in training programs that focus on the enhancement of
academic performance and on the prevention of student dropout in higher education. The
implementation of such programs may be particularly beneficial at the beginning of university
studies to help first-year students to better adjust to new learning requirements and to master

the crucial period of transition.
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3. Relationship between Self-Efficacy for Motivational Regulation
and Satisfaction with Academic Studies: The Mediating Role of
Student Motivation (Study 3 & Study 4)*

Abstract

Motivational regulation is a key self-regulatory process that facilitates successful
studying. Our research addressed the relationship between students’ self-efficacy for
motivational regulation and satisfaction with academic studies, considering the underlying
motivational mechanisms. We investigated whether self-efficacy for motivational regulation
positively predicted three dimensions of satisfaction, via the expectancy, value, and cost
components of student motivation. Results of two studies with university undergraduates
enrolled in STEM fields (N1 = 209; N2 = 169) supported the predictive role of self-efficacy for
motivational regulation regarding satisfaction with study content and satisfaction with coping
with study-related stress (also after controlling for covariates), indicating the presence of
indirect effects, which varied across the two outcomes. Results regarding satisfaction with study
conditions were less consistent and did not support our assumptions. Overall, our findings
underline self-efficacy for motivational regulation as an important yet understudied predictor

of academic success in higher education, suggesting theoretical and practical implications.

Keywords: Motivational regulation, satisfaction with academic studies, self-efficacy for
motivational regulation, Expectancy-Value-Cost (EVC) model of student motivation, STEM

academic success

4 Based on a version of the manuscript submitted for publication and currently under review: Kryshko, O.,
Fleischer, J., Grunschel, C., & Leutner, D. (2020). Self-efficacy for motivational regulation and satisfaction with
academic studies in STEM undergraduates: The mediating role of study motivation [Manuscript submitted for
publication].
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3.1 Introduction

Guided by the framework of self-regulated learning (SRL, e.g., Boekaerts, 1999),
previous research has provided substantial support for the relevance of motivational regulation
in contributing to the prediction of university students’ academic success (e.g., Eckerlein et al.,
2019; Kryshko et al., 2020). While most studies within the scope of motivational regulation
research have concentrated on strategy use, little is known about self-efficacy beliefs in this
domain. However, Trautner and Schwinger (2020) recently found stronger associations
between self-efficacy for motivational regulation and university students’ effort, grades, and
positive affect than between the use of motivational regulation strategies and these outcomes,
suggesting that self-efficacy for motivational regulation might be a relevant, yet underestimated
constituent of successful studying.

The present research, consisting of a cross-sectional and a longitudinal study, extends
previous investigation of self-efficacy for motivational regulation in the context of higher
education by addressing its relationship to satisfaction with academic studies via student
motivation. Satisfaction with academic studies is regarded as an important but underexplored
indicator of academic success (York et al., 2015). Within motivational regulation research in
particular, we are aware of only two studies linking students’ use of motivational regulation
strategies to their overall study satisfaction (Grunschel et al., 2016; Heinze, 2018). To deepen
these findings, we focused on different dimensions of satisfaction with academic studies, as
suggested by several authors (e.g., Wach et al., 2016; Westermann et al., 1996). Additionally,
while research has frequently indicated an indirect link of motivational regulation to more distal
outcomes via behavioral manifestations of increased student motivation (e.g., in terms of less
procrastination or more effort; Baulke et al., 2018; Grunschel et al., 2016; Schwinger &
Stiensmeier-Pelster; 2012), the potential mediating function of cognitive manifestations of
student motivation, although theoretically sound (Miele & Scholer, 2018; Wolters, 2003), has

not yet been examined. Thus, we investigated the expectancy, value, and cost components of
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student motivation (Barron & Hulleman, 2015) as hypothesized mediators of the relationship
between self-efficacy for motivational regulation and satisfaction with study content,
satisfaction with coping with study-related stress, and satisfaction with study conditions.
Moreover, we were interested in testing our proposed models also under consideration of
relevant covariates. Finally, we focused on the academic success of STEM students, which has
a particular social relevance due to the internationally high dropout rates in STEM study
programs and the concurrent demand for an increasing number of graduates in this field

(OECD, 2019; Ulriksen et al., 2010).

3.2 Theoretical and Empirical Background

Motivational regulation — models and previous findings

As a key self-regulatory process, motivational regulation refers to one’s attempts of
initiating, maintaining, and enhancing a certain level and type of one’s own motivation
(Wolters, 2003). Within the SRL framework, motivation presents one of several areas that
learners can effectively regulate (e.g., besides cognition, behavior, and context; Pintrich, 2004).
However, for a long time researchers have tended to overlook the agentic role of individuals in
influencing their own motivational states as a topic of investigation (Miele et al., 2020).
Fortunately, during the last two decades, interest in this area of research has significantly
increased, leading to the proposal of promising theoretical models (e.g., Wolters, 2011), the
development of various measurement instruments (e.g., Kim et al., 2018), as well as the
examination of proximal and distal outcomes of motivational regulation (e.g., Schwinger et al.,
2009).

Borrowing from theories on the regulation of cognition as another important area of
SRL, Wolters (2003, 2011) proposed that motivational regulation is a complex process
including at least three aspects: Learners’ knowledge of, monitoring, and active control of their

motivation. Wolters also assumed that learners’ effective motivational regulation results in
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optimized levels or types of their current motivation, which can be indicated by cognitive (e.g.,
increased task value) or behavioral (e.g., more effort put into task completion) manifestations.
Previous research focusing on motivational control showed that learners use a variety of
motivational regulation strategies (e.g., goal-based strategies or interest-enhancement
strategies) to actively modulate their motivational states (Schwinger et al., 2009; Wolters,
1999). Furthermore, learners differ in the quality and quantity of their strategy application,
while both seem to matter for regulatory effectiveness typically operationalized in terms of
optimized learning behavior referring to quite specific academic tasks (e.g., exam preparation;
Eckerlein et al., 2019) or to broader academic learning settings (e.g., studying at university;
Engelschalk et al., 2017).

In their Motivational Regulation Model, Schwinger and Stiensmeier-Pelster (2012)
illustrated the different steps of an effective motivational regulation process in more detail (e.g.,
noticing the need for higher motivation, identifying a motivational problem, choosing
appropriate strategies, and applying them), highlighting the indirect link to better achievement
via an adaptive change in motivation. Meanwhile, numerous studies have provided support for
the mediating role of behaviorally manifested increased motivation (e.g., decreased
procrastination, increased effort, more frequent use of cognitive learning strategies) in linking
motivational regulation with various indicators of academic success in university and school
contexts, such as exam scores, GPA, dropout intention, and overall study satisfaction (e.g.,
Baulke et al., 2018; Grunschel et al., 2016; Schwinger et al., 2009; Teng & Zhang, 2018).

Miele and Scholer (2018), elaborating on the existing models in their updated
Metamotivational Model of Motivation Regulation, further specified the different components
of current motivation (e.g., task values) that learners may attempt to monitor and control, and
reemphasized the role of meta-level aspects (e.g., metamotivational self, task, and strategy
knowledge) involved in effective regulation. While several studies have already demonstrated

the importance of metamotivational knowledge focusing on task knowledge (Nguyen et al.,
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2019) or knowledge of motivational regulation strategies (Steuer et al., 2019; Waldeyer et al.,
2020), almost no work to date has explicitly addressed metamotivational self-knowledge (Miele
et al., 2020). However, Trautner and Schwinger (2020) have lately called attention to individual
differences in self-efficacy for motivational regulation, which refers to learners’ beliefs about
their motivational regulation capacity and can be regarded as a part of metamotivational self-

knowledge (Miele et al., 2020).

Self-efficacy for motivational regulation — an understudied construct

Self-efficacy beliefs refer to personal judgements of one’s capacity to produce desired
effects by one’s own actions (Bandura, 1997). They represent perceived capabilities to attain
designated goals by performing a certain behavior and are domain-specific, i.e., can differ
across activities and contexts (for a review see Zimmerman, 2000). Previously, self-efficacy
beliefs in different domains emerged as important determinants of students’ effective use of
self-regulatory skills and strategies (Bouffard-Bouchard et al., 1991; Gunzenhauser et al., 2013;
Zimmerman & Martinez-Pons, 1990) as well as of various indicators of student motivation and
academic success (e.g., Multon et al., 1991; Usher & Pajares, 2008). For instance, academic
self-efficacy assessed at different levels of specificity (e.g., college self-efficacy, engineering
self-efficacy) was positively linked to satisfaction (DeWitz & Walsh, 2002; Lent et al., 2007),
academic performance (Bong, 2001; Gutiérrez & Thomas, 2019), and intended persistence
(Navarro et al., 2019) in higher education. Furthermore, self-efficacy for self-regulated learning
positively predicted exam grades among school students (Caprara et al., 2008) and negatively
predicted academic procrastination among university undergraduates (Klassen et al., 2008).

Measures of self-efficacy for self-regulated learning usually include single items
concerning motivational regulation, besides the items assessing other areas of self-regulation
(e.g., regulation of cognition). Since different aspects of self-regulated learning (regulation of
cognition, motivation, behavior, and context) represent related but distinct constructs that

differentially associate with various antecedents and outcomes (Kim et al., 2020), it can be
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empirically meaningful to examine self-efficacy for motivational regulation on its own. So far,
however, researchers have paid little attention to this kind of efficacy belief and its role in
academic functioning. On the basis of Bandura’s (1997) definition of self-efficacy, and in line
with recent research by Trautner and Schwinger (2020), we conceptualized self-efficacy for
motivational regulation as the beliefs that individuals hold in their personal capabilities to
effectively regulate their motivation. Individuals with a strong sense of self-efficacy for
motivational regulation believe that they can purposefully influence their motivational states
(e.g., motivate themselves in case of different motivational problems). Trautner and
Schwinger’s (2020) first cross-sectional insights into this construct and its correlates suggested
that higher self-efficacy for motivational regulation goes along with the more frequent use of
motivational regulation strategies and higher effort expenditure (partially mediated by strategy
use) in university students. Moreover, self-efficacy for motivational regulation is associated,
directly and indirectly (via effort), with positive affect during learning and self-reported grades,
even to a greater extent than is the use of motivational regulation strategies (Trautner &
Schwinger, 2020). However, more research is needed to substantiate the relevance of self-

efficacy for motivational regulation in predicting student motivation and academic success.

Expectancy, value, and cost components of student motivation

Complementing the research that has frequently conceptualized optimized student
motivation in terms of motivated learning behavior (e.g., effort; Schwinger & Otterpohl, 2017)
as a proximal outcome of motivational regulation, we focused on students’ cognitively
experienced level of motivation (Wolters, 2003). In their revised Expectancy-Value-Cost (EVC)
model of motivation, Barron and Hulleman (2015) proposed that students engaging in a task
are optimally motivated when they expect to master the task successfully (high success
expectancy), when they experience the task as personally valuable (high subjective value), and
when they do not perceive any negative consequences of task engagement (low perceived cost).

While there is a long research tradition on expectancy and value (for a review see Wigfield &
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Eccles, 2000), only recently have researchers began to empirically address the role of cost as a
third, distinct component of motivation (Flake et al., 2015; Kosovich et al., 2015).

Previous research provided evidence of intraindividual changes in the expectancy,
value, and cost components of student motivation within short periods of time (Kosovich et al.,
2017; Schnettler et al., 2020), emphasizing their dynamic nature and, thus, eligibility to be
conceptualized as cognitive manifestations of current motivation (in contrast to more stable or
trait-like motivational tendencies). On average, university students tend to experience
motivational declines over time, associated with lower success expectancy, lower subjective
value, or greater perceived cost (Kosovich et al., 2017; Robinson et al., 2019). A few studies
within motivational regulation research suggest that learners differentiate reasons for
motivational problems between those grounded in low success expectancy vs. those grounded
in low subjective value by choosing specific strategies accordingly (Engelschalk et al., 2015,
Wolters, 1998). In addition, when faced with these types of motivational problems, learners
report greater effectiveness in successfully regulating their low expectancy of success,
compared to low subjective task value (Engelschalk et al., 2016). Furthermore, there is evidence
from experimental research that motivational regulation prompts present a promising way of
fostering students’ task value in a web-based environment (Daumiller & Dresel, 2019).

Examining expectancy, value, and cost in different educational contexts and at different
levels of specificity, research has also provided substantial support for their predictive validity
in regard to important outcomes (e.g., Artino, 2008; Barron & Hulleman, 2015; Schnettler et
al., 2020). For example, students’ course-related motivation comprising expectancy, value, and
cost components mediated the effect of their general academic self-efficacy on course grades
and satisfaction with the teaching process across different school subjects (Doménech-Betoret
etal., 2017). In higher education, changes in expectancy, value, and cost significantly predicted
grades and retention in an engineering major (Robinson et al., 2019). Additionally, first-year

students’ initial expectancy, value, and cost regarding their STEM major were important
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predictors of their later satisfaction with academic studies (Fleischer et al., 2017; Fleischer et

al., 2019).

Satisfaction with academic studies as an indicator of academic success

Satisfaction with academic studies refers to the positive evaluation of one’s role or
experiences as a student (Elliot & Healey, 2001; Lent et al., 2007). It is considered an important
indicator of academic success within higher education (Trapmann et al., 2007; York et al., 2015)
and is also relevant because of its predictive role regarding other indicators of academic success,
such as academic performance and retention vs. dropout (Bean & Bradley, 1986; Fleischer et
al., 2019; Mashburn, 2000). Furthermore, satisfaction with academic studies can be regarded
as a domain-specific cognitive component of subjective well-being (SWB, Diener et al., 2018).

Some previous research has focused on students’ overall satisfaction in the context of
their college or university studies (e.g., Lent et al., 2007; Navarro et al., 2019). However, many
researchers agree on the multidimensionality of this construct (e.g., Benjamin & Hollings, 1997,
Magnano et al., 2020). Drawing a parallel to job satisfaction, Westermann et al. (1996)
proposed a three-dimensional model of satisfaction with academic studies, distinguishing
between satisfaction with study content, with coping with study-related stress, and with study
conditions. Several further studies have supported the differentiation between these dimensions
and provided insights into their common or specific contextual and individual predictors (e.qg.,
Bernholt et al., 2018, Schiefele & Jacob-Ebbinghaus, 2006).

On the individual level, various cognitive, motivational, behavioral, and personality
factors, as well as demographic variables have been examined previously as potential predictors
of either overall study satisfaction or different satisfaction dimensions. Among the demographic
variables, gender and semester of study were rather consistent in significantly contributing to
the prediction of university students’ satisfaction (e.g., Bernholt et al., 2018; Bliithmann, 2012).

Furthermore, the personality factor neuroticism repeatedly emerged as the major negative
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predictor of different dimensions of satisfaction with academic studies and overall study
satisfaction (Bernholt et al., 2018; Trapmann et al., 2007; Wach et al., 2016). In addition,
aspects of self-regulated learning (e.g., motivational regulation strategies, academic
procrastination, time management; Grunschel et al., 2016, Magnano et al., 2020) and different
motivational factors (e.g., academic self-efficacy, subject-specific interest, extrinsic
motivation; Bluthmann, 2012; DeWitz & Walsh, 2002; Schiefele & Jacob-Ebbinghaus, 2006)
have been revealed as important predictors. Regarding the EVC components of motivation,
value (Fleischer et al., 2017) and expectancy (Fleischer et al., 2019) significantly predicted
satisfaction with study content, while cost significantly predicted satisfaction with coping with
study-related stress (Fleischer et al., 2017). In contrast to student motivation, learning behavior,
and personality, the predictive power of cognitive and achievement-related variables (e.g.,
intelligence, subject-related prior knowledge, GPA; Fleischer et al., 2019; Magnano et al., 2020;
Wach et al., 2016) turned out to be quite low. Noteworthy, when differentiating between
Westermann et al.’s (1996) three satisfaction dimensions, some evidence exists that although a
number of individual factors appeared to be relevant for the prediction of each dimension, these
generally tended to play a more important role in predicting satisfaction with study content or
with coping with study-related stress than satisfaction with study conditions (e.g., Bernholt et

al., 2018; Wach et al., 2016).

3.3 The Present Research

In the present research, we aimed to broaden our understanding of motivational
regulation and its role in academic success by further exploring the underlying mechanisms and
addressing constructs that have been less thoroughly investigated. Assessing motivational
regulation, we focused on students’ self-efficacy for regulating their own motivation. In contrast
to the extensive research on motivational regulation strategies, self-efficacy for motivational

regulation has emerged only recently as a relevant predictor of several academic outcomes,
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partially via increased frequency of strategy use (Trautner & Schwinger, 2020). Assessing
academic success, we focused on students’ satisfaction with their academic studies,
differentiating between Westermann et al.’s (1996) three dimensions. While other indicators of
academic success were repeatedly revealed as distal outcomes of motivational regulation (e.g.,
performance and dropout intention, Béulke et al., 2018; Eckerlein et al., 2019; Kryshko et al.,
2020), research on the link between motivational regulation and academic satisfaction is
lacking, except for two studies (Grunschel et al., 2016; Heinze, 2018), both of which
concentrated on strategy use and overall study satisfaction. Furthermore, while the underlying
mechanisms of the relationship between motivational regulation and academic success via
behavioral manifestations of optimized motivation are well-documented (e.g., decreased
procrastination; Baulke et al., 2018), the potential mediating role of cognitive manifestations of
optimized motivation (e.g., increased value), has previously not been taken into account.
Integrating theoretical models that link motivational regulation to more adaptive motivation
(e.g., Miele & Scholer, 2018; Wolters, 2003) with findings that link student motivation, in terms
of EVC components, to different indicators of academic success (e.g., Fleischer et al., 2019;
Robinson et al., 2019), we investigated self-efficacy for motivational regulation as a potential
predictor of satisfaction with academic studies, considering success expectancy, subjective
value, and the perceived cost components of student motivation as possible mediators.

We formulated the following hypotheses: Self-efficacy for motivational regulation will
positively predict satisfaction with study content (Hypothesis 1), satisfaction with coping with
study-related stress (Hypothesis 2), and satisfaction with study conditions (Hypothesis 3) via
increased student motivation (i.e., higher expectancy, higher value, and lower cost). We
examined these hypotheses cross-sectionally (Study 3) and longitudinally (Study 4) in two
independent samples of German university students majoring in STEM. Furthermore, we
controlled for other previously revealed predictors of satisfaction with academic studies. In

Study 3, we controlled for gender and study progress (i.e., the number of semesters completed),
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whereas in Study 4, sampling first-year students, we addressed gender and neuroticism as

covariates.

3.4 Study 3

3.4.1 Participants and Procedure

We conducted this study during a lecture session at a large German university, using
paper-and-pencil questionnaires. Voluntary participants (N = 209; 21.5% female) who gave
their written consent for participation were undergraduate computer science students. They
were on average 22.0 years old (SD = 3.3) and in their third semester of studies (SD = 3.5).

We conducted this study in accordance with the human subjects guidelines of national
research committees as well as the APA Ethics Code Standards. At the time of data collection,
institutional review board approvals were neither required nor customary for this type of

correlational study in Germany.

3.4.2 Variables and Measures
Self-efficacy for motivational regulation

We assessed self-efficacy for motivational regulation using the self-motivation subscale
(five items, e.g., “I can usually motivate myself quite well when my persistence decreases”) of
the Volitional Components Questionnaire (VCQ, Frohlich & Kuhl, 2003; Kuhl & Fuhrmann,
1998). Responses to the items ranged from 1 (false) to 4 (true).
Student motivation

We adopted the EVC Scale developed by Kosovic et al. (2015) to assess three
components of current student motivation regarding their major: (1) Expectancy (three items,
e.g., “I believe that I can be successful in my major), (2) value (three items, e.g., “I think my
major is useful”), and (3) cost (four items, e.g., “I have to give up too much to do well in my
major”). Participants responded to the items according to a 4-point Likert response format

ranging from 1 (false) to 4 (true).
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Satisfaction with academic studies

We applied the questionnaire developed by Westermann et al. (1996) to measure three
dimensions of satisfaction with academic studies using a 6-point Likert response format ranging
from 1 (absolutely false) to 6 (absolutely true): (1) Satisfaction with study content (three items,
e.g., “I really enjoy my studies”), (2) satisfaction with coping with study-related stress (three
items, e.g., “I find it difficult to reconcile my studies with other personal obligations™), and (3)
satisfaction with study conditions (three items, e.g., “I wish there were better study conditions

at university”).

3.4.3 Analytical Approach and Results
Descriptive statistics, reliabilities, and correlations

We conducted all statistical analyses using SPSS (Version 25). To deal with missing
data, we used the default setting provided by the software, involving pairwise deletion for
correlational and listwise deletion for other analyses. Table 5 contains descriptive statistics,
scale reliabilities, and correlations. On average, the participants were rather satisfied with their
studies, reporting the highest means for satisfaction with study content. Cronbach’s alpha
reliabilities were acceptable to good (o > .70), except for the expectancy scale. Correlational
analyses revealed several significant associations that were in line with our assumptions. Self-
efficacy for motivational regulation correlated positively with expectancy (r = .20, p = .005),
satisfaction with study content (r = .37, p < .001), and satisfaction with coping with study-
related stress (r = .21, p =.002). Expectancy correlated positively with satisfaction with study
content (r =.52, p <.001) as well as satisfaction with coping with study-related stress (r = .22,
p = .001). Furthermore, value correlated positively with satisfaction with study content (r =
.53, p <.001), whereas cost correlated negatively with all three dimensions of satisfaction:
satisfaction with study content (r = -.22, p =.002), satisfaction with coping with study-related

stress (r =- .66, p <.001), and satisfaction with study conditions (r = -.46, p <.001).
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Table 5. Descriptive statistics, scale reliabilities (Cronbach’s o), and correlations in Study 3 and Study 4.

Study 1 Study 2 Intercorrelations
M SD o (Niem) M SD o (Niem) 1. 2. 3. 4, 5, 6. 7. 8. 9.
1. Selfefficacy for 251 055 .76(5) 261 050 .76(5) i Y L Y R 25%% 26%* 22%% 04 35w
motivational regulation
2. Bxpectancy 343 046 .61(3) 334 057 .79(3) 20%* BERFE L 3oRRx pgaek 45*x 31*x 8% - 32w
3. Value 358 050 .72(3) 351 058 .85(3) 12 i -15 e 2% 2% 05 -22%*
4. Cost 258 067 .74(4) 233 067 .75(4) -.09 -10 01 S2Q%KK ARk 4B 0D 17*
5.  Satisfaction with study
content 453 103 .82(3) 482 104 89(3) 37w Bowwx  BZwmk_powx Ak Blwwx 01 -35%e
6. Satisfaction with coping 381 129 .82(3) 375 123 .79(3) 21%% 2% 01 BB D BO%Ex 12 3gwek
with study-related stress
7. Satisfaction with study e
conditions 366 112 .78(3) 386 117  .82(3) -.05 13 12 T .09 AGrr -04 T
8. Gender 0.78 051 -.09 06 -14% -10 01 -02 -.04 -18*

1~ a
9. Neuroticism 262 0.66 .86 (12)

10 Semester 339 351 -14% 04 01 Lg% -16* -10 -.08 11

Note. Nsway 1 = 201-209; Ngway 2 = 168-169. Gender was coded 0 = female, 1 = male. Correlations of Study 1 are depicted below the diagonal, correlations of Study 2 above.
a NStudyZ =149-150.
*p <.05. **p <.01. ***p < .001.
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Mediation analyses

To test our hypotheses, we applied the SPSS macro PROCESS Version 3.4.1 (Hayes,
2018). Figure 3 presents the relevant paths of the proposed multiple mediation model predicting
satisfaction with academic studies by self-efficacy for motivational regulation via the
expectancy, value, and cost components of student motivation. We conducted multiple
mediation analyses for each dimension of satisfaction twice, without and with covariates
(gender and semester), using the bootstrapping method. On the basis of 10,000 bootstrap
samples, we obtained the 95%-confidence intervals of the indirect effects with intervals not

containing zero as indicators of a statistically significant effect.

ab = ajb; + azb, + asbs

M; = Expectancy
o 2
X = Self-efficacy for a -~ b2 2| Y =Satisfaction
motivational > M, = Value » with academic
regulation studies
g 2
b3 7

M; = Cost

cle

Figure 3. Conceptual diagram of a proposed multiple mediation model predicting satisfaction

with academic studies (Study 3 and Study 4).

X = predictor variable; Y = outcome variable; M;.; = mediator variables; a;.; = direct effects of the predictor variable on the proposed
mediators (My.3); by.3= direct effects of the proposed mediators (M;.3) on the outcome variable, controlling for X; ¢ = total effect of the
predictor variable on the outcome variable; ¢’ = direct effect of the predictor variable on the outcome variable, controlling for mediators M-
3; ab = total indirect effect; a;h; = specific indirect effect of X on Y through M;; azb, = specific indirect effect of X on Y through M;; ash; =

specific indirect effect of X on Y through Ms.

First, we conducted our statistical analyses without covariates (Table 6). Mediation

analyses predicting satisfaction with study content revealed significant direct effects of self-
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efficacy for motivational regulation (B = .25, p <.001), expectancy (B = .27, p <.001), value (B
=.37, p <.001), and cost (B =-.16, p =.003). In line with Hypothesis 1, there was a significant
total indirect effect of self-efficacy for motivational regulation on satisfaction with study
content via increased student motivation, in terms of higher expectancy, higher value, and lower
cost (B = .11, 95%-CI = .05/.18). Furthermore, expectancy and value appeared significant
specific mediators. The total amount of variance accounted for by the overall model was 46.0%

Examining satisfaction with coping with study-related stress as an outcome, mediation
analyses showed significant direct effects of self-efficacy for motivational regulation ( = .13,
p =.01), expectancy (B = .19, p =.002), and cost (B = -.64, p <.001). The total indirect effect
via the three proposed mediators was not significant. However, partially supporting Hypothesis
2, we identified a significant specific indirect effect of self-efficacy for motivational regulation
on satisfaction with coping with study-related stress via increased expectancy (p = .04, 95%-CI
=.01/.08). The total amount of variance accounted for by the overall model was 49.2%.

Mediation analyses regarding satisfaction with study conditions only revealed a
significant direct effect of cost (p = -.46, p <.001). Contrary to Hypothesis 3, neither the total
indirect effect nor any specific indirect effect was statistically significant. The total amount of
variance in the outcome accounted for by the overall model was 23.4%.

In the next step, we repeated the mediation analyses including two covariates (Table 7).
After controlling for gender and semester, the pattern of results remained the same. The positive
effect of self-efficacy for motivational regulation on satisfaction with study content was
mediated by expectancy, value, and cost (p = .11, 95%-CI = .05/.17). The positive effect of self-
efficacy for motivational regulation on satisfaction with coping with study-related stress was
mediated by expectancy (B = .04, 95%-CI = .01/.09). In our models, gender and semester did

not significantly predict the three outcomes.
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Table 6. Results of multiple mediation analyses in Study 3 and Study 4 predicting satisfaction with academic studies by self-efficacy for

motivational regulation via expectancy, value, and cost components of student motivation.

Satisfaction with study content

Satisfaction with coping with study-related stress

Satisfaction with study conditions

Study 1 Study 2 Study 1 Study 2 Study 1 Study 2
Effects B 95% CI B 95% ClI B 95% ClI B 95% ClI B 95% ClI B 95% ClI
Total effect (c) of
self-efficacy for 37H** .25%* 21%* 26%** -.05 22%*
motivational regulation
Direct effects
Self-efficacy for
motivational regulation (c”) \25%** .05 A13* .10 -12 .10
Expectancy (b;) 275 A3 19%* 3 .04 14
Value (b1) 37 24%* -.08 -11 12 .03
Cost (bs) -.16** -.10 -.64x** - 53*** - 46*** -.38%**
Indirect effects of
self-efficacy for
motivational regulation
Total indirect effect (ab) 11 .05/.18 .20 .09/ .30 .08 -.01/.17 .16 .05/ .28 .06 -01/.14 12 .04/ .22
Specific indirect effects
Expectancy (aib:) .05 .01/.10 A1 .04/ .19 .04 .01/.08 .08 .03/ .16 .01 -.03/.06 .03 -.01/.10
Value (azb,) .04 .00/.10 .06 .01/.13 -.01 -.03/.00 -.03 -.08/.01 .01 -.00/ .05 .01 -.04/.06
Cost (ashs) .01 -.01/.04 .02 -.01/.06 .06 -.03/ .14 A1 .02/ .21 .04 -.02/ .10 .08 .01/ .16
Model summary R?= .460*** R?= 451*** R? = .492*** R? = .485*** R? = .234*** R? = .240***

Note. Nsway 1 = 203; Nsway2 = 169. p = standardized regression coefficient. Cl = lower and upper limit of the percentile 95% -confidence interval based on 10,000 bootstrap samples.

*p <.05. **p <.01. ***p < .001.
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Table 7. Results of multiple mediation analyses in Study 3 and Study 4 predicting satisfaction with academic studies by self-efficacy
for motivational regulation via expectancy, value, and cost components of student motivation after controlling for covariates (gender and

semester in Study 3; gender and neuroticism in Study 4).

Satisfaction with study content Satisfaction with coping with study-related stress Satisfaction with study conditions

Study 1 Study 2 Study 1 Study 2 Study 1 Study 2
Effects B 95% ClI B 95% CI B 95% CI B 95% CI B 95% ClI B 95% ClI
Total effect (c) of
self-efficacy for .36%** .20* 21%* 15 -.06 .10
motivational regulation
Direct effects
Self-efficacy for
motivational regulation (c”) \25%** .08 A13* .05 -12 .02
Expectancy (b;) 25 A3 215 28%* .06 .09
Value (b1) .38+ .20* -11 -13 .10 .05
Cost (bs) -14* -07 - 66%* - 51w - 4 -3
Gender .05 -11 -.09 .03 -.09 -.09
Neuroticism -14* -.21%* -.10
Semester -.09 .07 .01
Indirect effects of
self-efficacy for
motivational regulation
Total indirect effect (ab) 11 .05/ .17 12 .02/.22 .08 -.02/ .17 11 -.01/.22 .06 -.02/.14 .08 -.00/.18
Specific indirect effects
Expectancy (a;b;) .05 01/.11 .08 .01/.18 04 .01/.09 .05 .00/ .12 01 -.03/.07 .02 -.02/ .07
Value (a:b,) .05 .00/ .09 .03 -.01/.08 -.01 -.04/.00 -.02 -.07/.01 .01 -.01/.04 .01 -.03/.05
Cost (ashs) .01 -.01/.03 .01 -.02/ .04 .05 -.04/ .13 .08 -.02/ .18 .03 -.03/.09 .06 -.01/.15
Model summary R?= 470*** R2= 457*** R2?= 514*** R? = .504*** R2?=.237*** R2=.221***

Note. Nsway1 = 201; Nsway2 = 149. Gender was coded 0 = female, 1 = male. 3 = standardized regression coefficient. Cl = lower and upper limit of the percentile 95%-confidence interval based on 10,000 bootstrap samples.

*p < .05, **p < 01. ***p < 001.
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3.5 Study 4

The aim of Study 4 was to replicate the findings of Study 3, using a longitudinal design,
and to generalize them across different STEM fields. Furthermore, we focused on the university
entry phase, which is considered a critical period of transition (Ulriksen et al., 2010). Finally,
we included neuroticism, a major predictor of satisfaction with academic studies (Trapmann et

al., 2007), as an additional covariate in our models.

3.5.1 Participants and Procedure

The sample consisted of N = 169 first-year students recruited from STEM preparation
courses® at a large German university who voluntarily participated in a longitudinal study
involving two times of measurement. The participants (48.8% female) were on average 19.4
years old (SD = 3.0) and majored in different STEM fields. At the first point of measurement
(t2 = in the first session of STEM preparation courses several weeks before entering university),
students gave their written consent for participation and completed paper-and-pencil
questionnaires, including measures of self-efficacy for motivational regulation and neuroticism.
At the second point of measurement (t> = at the beginning of their second semester of studies),
students rated their current motivation and satisfaction with academic studies via an online
survey. After filling out the questionnaires at both times of measurement, students had the
opportunity to voluntarily participate in a lottery of gift vouchers for the campus cafeteria.

This study was conducted in accordance with the human subjects guidelines of national
research committees as well as the APA Ethics Code Standards (institutional review board

approvals were not required).

® Data collection for this study took place as part of a larger project with three cohorts of first-year students
participating in STEM preparation courses in the years 2016/2017, 2017/2018, and 2018/2019 (N1 = 52; N> = 87;
Ncs = 30). Since there were no significant cohort effects regarding participants’ background characteristics such as
gender, age, and high school GPA, we conducted our statistical analyses using the total sample.
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3.5.2 Variables and Measures

To assess self-efficacy for motivational regulation, three components of student
motivation and three dimensions of satisfaction with academic studies, we applied the same
measures as in Study 1. Additionally, we used the 5-point Likert-type subscale of the German
NEO Five-Factor Inventory (NEO-FFI, Borkenau & Ostendorf, 1993), ranging from 1 (strongly
disagree) to 5 (strongly agree), to assess neuroticism as a control variable (12 items, e.g., “I

sometimes feel completely worthless”™).

3.5.3 Analytical Approach and Results
Descriptive statistics, reliabilities, and correlations

To analyze the data, we used the same software and approach as in Study 3. Table 5
presents descriptive statistics, scale reliabilities, and correlations. On the descriptive level, and
in line with Study 3, the participants reported higher satisfaction with study content as compared
to the other two dimensions of satisfaction. Reliabilities of all scales were acceptable to good
(o> .70). Self-efficacy for motivational regulation correlated significantly with expectancy
(r=.25, p=.001), value (r = .27, p <.001), cost (r = -.21, p =.007), satisfaction with study
content (r =.25, p =.001), satisfaction with coping with study-related stress (r = .26, p = .001),
and satisfaction with study conditions (r = .22, p = .004). Expectancy correlated significantly
with satisfaction with study content (r = .64, p < .001), with coping with study-related stress
(r =.45, p <.001), and with study conditions (r = .31, p <.001). Value also showed significant
positive associations with three dimensions of satisfaction: satisfaction with study content (r
= .56, p <.001), with coping with study-related stress (r =.21, p = .006), and with study
conditions (r = .21, p = .007). In contrast, cost correlated significantly and negatively with
satisfaction with study content (r =-.29, p <.001), with coping with study-related stress (r = -

.64, p <.001), and with study conditions (r = -.45, p <.001).
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Mediation analyses

Table 6 contains the results of multiple mediation analyses without covariates.
Predicting satisfaction with study content, we identified direct effects of expectancy (B = .43, p
<.001) and value (B = .24, p = .003). Furthermore, in line with Hypothesis 1 and Study 3, results
indicated the mediating role of student motivation in terms of higher expectancy, higher value,
and lower cost regarding the positive relationship between self-efficacy for motivational
regulation and satisfaction with study content (f = .20, 95%-CI =.09/.30). The specific indirect
effects via expectancy and value were also statistically significant. The overall model accounted
for 45.1% of the variance in the outcome.

Regarding the prediction of satisfaction with coping with study-related stress, mediation
analyses showed significant direct effects of expectancy (B = .33, p =.002) and cost ( = -.53,
p <.001). In line with Hypothesis 2, there was a significant total indirect effect of self-efficacy
for motivational regulation on satisfaction with coping with study-related stress via the three
proposed mediators (B = .16, 95%-CI = .05/.28). Specific indirect effects via expectancy and
cost also appeared statistically significant. The overall model accounted for 48.5% of the
variance in the outcome.

Regarding the prediction of satisfaction with study conditions, mediation analyses
showed a significant direct effect of cost (p =-.38, p <.001). In line with Hypothesis 3, the total
indirect effect of self-efficacy for motivational regulation on satisfaction with study conditions
via the three proposed mediators was significant (f = .12, 95%-CI = .04/.22). Furthermore, cost
appeared as a significant specific mediator. The overall model accounted for 24% of the
variance in the outcome.

Finally, we repeated the mediation analyses including gender and neuroticism as
covariates (Table 7). After controlling for the covariates, the total indirect effect of self-efficacy
for motivational regulation on satisfaction with study content via expectancy, value, and cost

remained significant (B = .12, 95%-CI = .02/.22). However, the previously found total indirect
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effects of self-efficacy for motivational regulation on satisfaction with coping with study-
related stress and satisfaction with study conditions were no longer significant. Now, in line
with Study 3, only expectancy appeared as a significant specific mediator of the relationship
between self-efficacy for motivational regulation and satisfaction with coping with study-
related stress (B = .04, 95%-Cl = .01/.09), while there was no significant link between self-
efficacy beliefs and satisfaction with study conditions. Concerning the covariates, neuroticism
appeared as a significant negative predictor of satisfaction with study content (§ =-.14, p =.04)
and satisfaction with coping with study-related stress (B = -.21, p =.002). Finally, as in Study

3, gender did not significantly predict the three outcomes.

3.6 Discussion

While we know a lot about the various strategies that students use to influence their
motivation (e.g., Schwinger & Otterpohl, 2017), our knowledge of students’ self-efficacy
beliefs concerning their motivational regulation capabilities is scarce. Additionally, although a
substantial amount of research has focused on how motivational regulation contributes to
successful studying in higher education, the relationship between motivational regulation and
satisfaction with academic studies as a key subjective indicator of academic success (Trapmann
et al., 2007) has rarely been addressed. Furthermore, building on theoretical models that
indicate an indirect link from motivational regulation to academic success via increased
motivation (e.g., Schwinger & Stiensmeier-Pelster, 2012; Wolters, 2003), previous studies have
concentrated on the mediating role of behavioral manifestations of student motivation, leaving
cognitive manifestations of student motivation out of account. Aiming to fill these research
gaps, we investigated whether students’ satisfaction with study content, with coping with study-
related stress, and with study conditions can be predicted by their self-efficacy for motivational
regulation, considering the expectancy, value, and cost components of student motivation as

possible intermediary variables.
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3.6.1 Main Findings and Their Implications

The results of our two studies (cross-sectional and longitudinal, respectively) with
university undergraduates enrolled in STEM fields, indicated a positive relationship between
self-efficacy for motivational regulation and satisfaction with study content as well as
satisfaction with coping with study-related stress. These findings are in line with research by
Trautner and Schwinger (2020) concerning the positive associations between self-efficacy for
motivational regulation and students’ affective well-being, revealing this kind of self-efficacy
beliefs to be an important yet understudied construct in the context of self-regulated learning.
Our findings also underpin the predictive role of motivational regulation strategies in regard to
students’ overall satisfaction, as reported by Grunschel et al. (2016) and Heinze (2018), keeping
in mind that higher self-efficacy beliefs are associated with more frequent strategy use (Trautner
& Schwinger, 2020).

In both studies, self-efficacy for motivational regulation predicted satisfaction with
study content via an increased level of student motivation regarding their major in terms of
higher success expectancy, higher subjective value, and lower perceived cost. This pattern of
underlying motivational mechanisms remained robust even after controlling for demographic
factors (gender, semester) and neuroticism as well-known predictors of student satisfaction
(e.g., Bernholtetal., 2018). These results together support our Hypothesis 1. Doménech-Betoret
et al. (2017) have reported findings that point in a similar direction focusing on secondary
school students’ general academic self-efficacy, which indirectly predicted their satisfaction
with the teaching process via the composite variable course-related motivation comprising
expectancy, value, and cost components. Mediation analyses predicting satisfaction with coping
with study-related stress supported our assumptions only partially (Hypothesis 2), because only
the specific component of expectancy consistently appeared as a significant mediator. With
respect to satisfaction with study conditions, only in Study 4, did we identify a significant

indirect effect of self-efficacy for motivation regulation via student motivation, which was,
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however, no longer significant after controlling for covariates. These results, thus, did not
provide sufficient support for our Hypothesis 3. It bears mentioning that, in our models, the cost
component of student motivation was the strongest negative predictor of satisfaction with
coping with study-related stress and satisfaction with study conditions, even outranging the
predictive power of neuroticism in Study 4. Fleischer et al. (2017) reported similar results
regarding STEM first-year students’ satisfaction with coping with study-related stress.
Overall, applying a differentiated view of satisfaction with academic studies, we gained
further insights into the specific predictors of the different dimensions. In both studies,
satisfaction with study conditions was to a lesser extent predictable by the overall models than
was satisfaction with study content or satisfaction with coping with study-related stress. These
findings are in line with some previous research (e.g., Bernholt et al., 2018; Schiefele & Jacob-
Ebbinghaus, 2006; Wach et al., 2016), suggesting that satisfaction with study conditions might
be to a large extent a function of contextual factors (e.g., the actual circumstances under which
the students undertake their study programs) rather than students’ personal characteristics.
Implications of the present research for theory are twofold. First, complementing
findings by Trautner and Schwinger (2020), our studies suggest that individuals’ beliefs about
their motivational regulation capacity are important and, thus, should be addressed more
explicitly in the existing models of motivational regulation as an important aspect of
metamotivational self-knowledge (Miele et al., 2020). Second, conceptualizing student
motivation in terms of the EVC model (Barron & Hulleman, 2015), our findings on the
underlying motivational mechanisms through which self-efficacy for motivational regulation
was linked to two dimensions of satisfaction with academic studies provide a supplementary
validation of the theoretically proposed indirect associations between motivational regulation

and more distal academic outcomes (Schwinger & Stiensmeier-Pelster, 2012).
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This research also has some practical implications for higher education. Our findings
can for example be applied for diagnostic purposes in the university entry phase to identify
students who lack confidence in their motivational regulation capacity and who are therefore
more likely to experience maladaptive changes in motivation and to become less satisfied with
their studies. Once such students are identified, they can be supported to become aware of their
potential to succeed at regulating different components of their own motivation, since self-
efficacy beliefs are generally responsive to changes during instructional interventions
(Zimmerman, 2000). Students can also be taught and encouraged to use effective strategies
(e.g., Daumiller & Dresel, 2019; Leutner et al., 2001) to prevent their motivation declining or

to adequately address different types of motivational problems.

3.6.2 Limitations and Directions for Further Research

Although the main findings of our research were largely consistent across two studies,
they are limited in terms of correlational designs that do not allow for causal interpretation.
Furthermore, in our replication study with a longitudinal character involving two measurement
points with the hypothesized predictor assessed temporally before the hypothesized mediators
and outcomes, we were neither able to control for prior levels of major-related student
motivation or satisfaction with academic studies nor to test possible reciprocal relationships,
because the sampled students had not yet gained any study experiences in their majors (at the
university level) at the time of first data collection. Thus, cross-lagged panel data that can help
uncover the temporal precedence of events and potential reciprocal effects by examining the
processes of change or randomized (training) experiments that can help draw causal conclusions
could be a promising avenue for future research to underpin the role of self-efficacy for
motivational regulation in predicting student motivation and satisfaction with academic studies.

Our findings, focused on STEM fields, were robust across students enrolled in the same

vs. different disciplines. However, further studies are needed to generalize our findings to other
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fields (e.g., humanities). In addition, although the applied self-report measures present a
sensible way of data collection with regard to the self-perception constructs that were of interest
in this study (Chan, 2009) and also ensure comparability between the present and previous
findings (e.g., Grunschel et al., 2016; Heinze, 2018; Trautner & Schwinger, 2020), response
bias generally associated with self-reports (e.g., social desirability) cannot be ruled out.
Including social desirability scales in future questionnaire-based studies may be helpful to
detect and control for potential socially desirable responding. Moreover, although we used a
multifaceted operationalization of student motivation, some authors suggest a differentiation
between several subtypes of value and cost (Flake et al., 2015; Schnettler, et al., 2020), which

may bring more in-depth insights in future research.

3.6.3 Conclusion

Our research provides initial evidence for the relevance of self-efficacy for motivational
regulation in predicting satisfaction with study content and satisfaction with coping with study-
related stress, highlighting this kind of self-efficacy belief as an important aspect of self-
regulated learning. Our findings can be applied for diagnostic and training purposes to prevent
motivational decline and subsequent academic dissatisfaction in STEM students, whose

academic success remains a cause for concern worldwide.
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4. Self-Efficacy for Motivational Regulation, Use of Motivational
Regulation Strategies, and Satisfaction with Academic Studies: A
Four-Wave Cross-Lagged Panel Study (Study 5)°

Abstract

Although research on motivational regulation, as an important component of self-
regulated learning, has considerably increased in the last two decades, previous findings mainly
stem from cross-sectional data. The aim of the present research was to explore the longitudinal
associations between self-efficacy for motivational regulation, use of motivational regulation
strategies, and satisfaction with academic studies in university students (N=574). We conducted
a four-wave study with intervals of one semester and used random intercept cross-lagged panel
models (RI-CLPMs) to separate stable interindividual differences (at the between-person level)
from intraindividual processes over time (at the within-person level). At the between-person
level, higher self-efficacy for motivational regulation was associated with more frequent use of
motivational regulation strategies. In addition, both motivational regulation constructs were
positively associated with satisfaction with study content and satisfaction with coping with
study-related stress, respectively. At the within-person level, after controlling for autoregressive
effects, we found significant negative cross-lagged effects of self-efficacy for motivational
regulation on strategy use, but not vice versa. Furthermore, we found significant positive cross-
lagged effects of self-efficacy for motivational regulation on both satisfaction dimensions,
respectively, but not vice versa. With regard to the cross-lagged associations between strategy
use and both satisfaction dimensions, the respective reciprocal effects were not statistically
significant. These findings provide initial evidence for the relevance of self-efficacy for

motivational regulation in contributing to changes in the frequency of using motivational

6 Based on a version of the manuscript currently in preparation: Kryshko, O., Fleischer, J., Grunschel, C., &
Leutner, D. (2021). Self-efficacy for motivational regulation, use of motivational regulation strategies, and
satisfaction with academic studies: A four-wave cross-lagged panel study [Manuscript in preparation].
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regulation strategies and in satisfaction with academic studies. Furthermore, they accentuate
the importance of disentangling between-person from within-person associations in self-

regulated learning.

Keywords: Self-efficacy for motivational regulation, motivational regulation strategies,
satisfaction with academic studies, academic success, random intercept cross-lagged panel

model (RI-CLPM)

4.1 Introduction

An internationally growing number of publications on motivational regulation indicates
that this component of self-regulated learning (SRL, e.g., Boekaerts, 1999; Pintrich, 2004) has
been gradually evolving from an “underemphasized” (Wolters, 2003) into a quite popular area
of educational research within the last twenty years. Various motivational regulation constructs
(e.g., motivational regulation strategies, conditional strategy knowledge, self-efficacy for
motivational regulation) have been introduced, linked to each other, and linked to further SRL
components as well as to a number of educational outcomes in high school and university
students (e.g., Engelschalk et al., 2017; Heinze, 2018; Kim et al., 2020; Schwinger et al., 2009;
Smit et al., 2017; Steuer et al., 2019; Teng & Zhang, 2018, Trautner & Schwinger, 2020;
Wolters, 1998, 1999; Yun & Park, 2018). Overall, research suggests that motivational
regulation can promote academic learning and success. For example, in the context of higher
education, several studies have shown that various (including the aforementioned) motivational
regulation constructs negatively predict procrastination and dropout intention, and positively
predict effort, grades, and satisfaction, even in models controlling for other relevant predictors
(e.g., Béulke et al., 2018, 2021, Eckerlein et al., 2019; Grunschel et al., 2016; Kryshko et al.,
2020; Kryshko, Fleischer et al., 2020; Schwinger & Otterpohl, 2017; Schwinger & Stiensmeier-
Pelster; 2012). However, most previous findings are based on cross-sectional data that did not
allow for the temporal sequential ordering of the potential predictor variables and their
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outcomes. Furthermore, rare studies involving a longitudinal design (with outcome variables
measured after predictor variables) mainly did not account for autoregressive or reciprocal
effects, and were, therefore, not able to examine whether a change in one variable was related
to a change in the other variable, or vice versa. In addition, previous research predominantly
focused on the interindividual differences in the variables under examination (i.e., on the
between-person level), neglecting the exploration of the intraindividual processes over time
(i.e., those that occur at the within-person level). The latter is especially important with regard
to practical implications, e.g., in terms of how interventions or prevention programs for (at-risk)
students should be designed.

To address these research gaps, we conducted a longitudinal cross-lagged panel study
with university students, spanning two years and four waves of measurement. This study had
several aims. On the one hand, we wanted to examine the longitudinal relationship between
self-efficacy for motivational regulation and the use of motivational regulation strategies. The
linkage of these two motivational regulation constructs, which is of theoretical and practical
relevance, was recently highlighted in cross-sectional research (Trautner & Schwinger, 2020).
Furthermore, previous research suggested their significant role in predicting different
educational outcomes including satisfaction with academic studies (e.g., Grunschel et al., 2016;
Kryshko et al., 2020), which is an important, but less commonly investigated aspect of academic
success in higher education (Trapmann et al., 2007; York et al., 2015). Thus, on the other hand,
we wanted to investigate how each of these two motivational regulation constructs is related
longitudinally to two dimensions of satisfaction, satisfaction with study content and satisfaction
with coping with study-related stress (Westermann et al., 1996), respectively. To the best of our
knowledge, this is the first long-term panel study within the scope of motivational regulation
research (for a recent short-term panel study in this field see Garn & Morin, 2021). Our four-
wave repeated-measures design allowed us not only to control for previous levels in all

variables under examination and to explore their potential reciprocal effects, but also to use an
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up-to-date modelling technique that separates between-person from within-person associations

(Hamaker et al., 2015).
4.2 Theoretical and Empirical Background

Associations between self-efficacy for motivational regulation and use of motivational
regulation strategies

Motivational regulation presents a complex process of actively controlling (e.g.,
initiating, maintaining, and enhancing) one’s own motivation (e.g., Schwinger & Stiensmeier-
Pelster; 2012; Wolters, 2003, 2011), and can be integrated within a broader, cyclical,
multilayered process of SRL (Boekaerts, 1999; Dresel et al., 2015; Pintrich, 2004; Schmitz &
Wiese, 2006; Wirth et al., 2020; Zimmerman, 2008, 2013). Learners’ purposeful attempts to
control their motivation are manifested in their use of different motivational regulation
strategies (Schwinger et al., 2007; Wolters, 1998, 1999). Schwinger et al. (2007) distinguish
between eight commonly used strategies including (1) mastery self-talk (e.g., activating the
goal of extending own knowledge), (2) performance-approach self-talk (e.g., activating the goal
of getting good grades), (3) performance-avoidance self-talk (e.g., activating the goal of
avoiding failure), (4) enhancement of situational interest (e.g., making the learning activity
more enjoyable), (5) enhancement of personal significance (e.g., connecting the learning task
to personal experiences and preferences), (6) environmental control (e.g., establishing a
working atmosphere that is conducive to learning), (7) proximal goal setting (e.g., breaking up
a learning task into smaller units), and (8) self-consequating (e.g., promising to reward oneself
for a successfully accomplished learning task). The frequency and the effectiveness of
motivational regulation strategy use are assumed to be affected by learners’ metamotivational
monitoring (i.e., assessing the levels and types of one’s own motivational states) and
metamotivational (self, task, and strategy) knowledge (e.g., Miele & Scholer, 2018; Miele et

al., 2020; Wolters et al., 2011). Self-efficacy for motivational regulation, as a part of
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metamotivational self-knowledge, indicates to what extent the learners are confident that they
can effectively control their motivation (Kryshko et al., 2020; Trautner & Schwinger, 2020).
Compared to the amount of research on more generalized self-efficacy beliefs (e.g., academic
self-efficacy, Carprara et al., 2010; Gutiérrez & Thomas, 2019; self-efficacy for self-regulated
learning, Bong, 2001; Caprara et al., 2008; Klassen et al., 2008), research on self-efficacy
beliefs regarding the specific domain of motivational regulation is still in its infancy.

Using cross-sectional data from three independent samples of university students,
Trautner and Schwinger (2020) were the first to address the link between self-efficacy for
motivational regulation and the frequency of using different motivational regulation strategies
distinguished by Schwinger et al. (2007). Across three studies, Trautner and Schwinger (2020)
found positive correlations between students’ self-efficacy beliefs regarding their motivational
regulation capacity and the frequency of using eight strategies considered together (i.e., the
frequency of overall strategy use) as well as the frequency of using each specific strategy except
performance-avoidance self-talk. Furthermore, in all three studies, the authors found that
increased frequency of overall strategy use partially mediated the positive effect of self-efficacy
for motivational regulation on effort expenditure. In contrast, the additionally explored
interaction effect of self-efficacy beliefs and strategy use on effort was statistically significant
only in one of their studies. Due to the cross-sectional nature of these studies, the directionality
of the found associations between self-efficacy for motivational regulation and the use of
motivational regulation strategies could not be tested, though. Considering motivational
regulation strategy use to be to some extent a function of self-efficacy beliefs regarding
motivational regulation capacity is theoretically plausible (e.g., Bandura, 1997; Miele et al.,
2020; Wolters et al., 2011; Zimmerman, 2000). However, self-efficacy beliefs in different
domains are assumed to be shaped, in part, by personal mastery experiences (i.e., prior
successful behavioral performance) in these domains (Bandura, 1997; Schunk & DiBenedetto,

2016, 2020), which makes it also conceivable that it may be the use of motivational regulation
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strategies that affects self-efficacy for motivational regulation or that their relationship may be
of reciprocal nature. Thus, further research is required to gain a deeper understanding of the

link between these constructs.

Associations between motivational regulation and satisfaction with academic studies

Learners’ effective motivational regulation is assumed to result in optimized levels or
types of motivation and, thus, to have beneficious effects on different aspects of academic
learning, well-being, and success (Miele & Scholer, 2018; Schwinger & Stiensmeier-Pelster;
2012; Wolters, 2003, 2011). Several studies provided some support for this theoretically
proposed link regarding various learning contexts as well as different operationalizations of
motivational regulation, motivation, well-being, and success (e.g., Grunschel et al., 2016;
Eckerlein et al., 2019; Kryshko, Fleischer et al., 2020; Schwinger et al., 2009; Teng, & Zhang,
2018). As an important indicator of academic success in higher education (York et al., 2015)
and a domain-specific cognitive component of subjective well-being (SWB, e.g., Diener et al.,
2018), satisfaction with academic studies refers to students’ positive evaluation of their study
experience, including study content, coping with study-related stress, and study conditions
(Westermann et al., 1996). Satisfaction with academic studies is a particularly interesting
educational variable due to its relevance by itself and, additionally, as a predictor of academic
performance (Bean & Bradley, 1986), dropout (Fleischer et al., 2019), and psychological well-
being (Winefield, 1993) in university students. Furthermore, in contrast to other indicators of
academic success such as academic performance or dropout (Richardson et al., 2012; Robbins
et al., 2014), student satisfaction seems to be more predictable by motivational, personality, and
behavioral rather than by cognitive variables (Fleischer et al., 2019; Magnano et al., 2020; Wach
etal., 2016).

Both the frequency of using motivational regulation strategies and self-efficacy for
motivational regulation were previously considered as predictors of student satisfaction. In their

cross-sectional study with university students enrolled in different majors, Grunschel et al.
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(2016), focusing on eight strategies for the regulation of motivation according to Schwinger et
al.’s (2007) taxonomy, could show that the frequency of overall strategy use as well as the
frequency of using most specific strategies positively predicted general satisfaction with
academic studies via reduced procrastination. The strategy performance-avoidance self-talk,
however, negatively predicted satisfaction via increased procrastination. Furthermore, using a
short subscale for the assessment of motivational regulation, Heinze (2018) found positive
cross-sectional correlations between the frequency of strategy use and general satisfaction in
university students enrolled in different majors. Focusing on university students enrolled in
STEM majors, Kryshko et al. (2020) found that self-efficacy for motivational regulation
positively predicted satisfaction with study content and satisfaction with coping with study-
related stress via student motivation, even after controlling for other relevant predictors. These
mediations occurred in a cross-sectional study and were largely replicated in a longitudinal
study with mediator and outcome variables assessed one semester later. Satisfaction with study
conditions, however, could not consistently be predicted by self-efficacy for motivational
regulation across the two studies. In one of the two studies conducted by Kryshko et al. (2020)
the examined predictor variable was measured temporally before the outcome variables,
providing some further support for the theoretical models that suggest a positive impact of
motivational regulation on different aspects of academic success and well-being (e.g.,
Schwinger & Stiensmeier-Pelster; 2012).

Overall, in previous studies the focus was on predicting students’ level of satisfaction
by their level of motivational regulation. Thus, the question whether a change in motivational
regulation can predict a change in satisfaction remained unexplored. Furthermore, satisfaction
with academic studies has been previously examined only as an outcome of motivational
regulation. Conceptualizing satisfaction as an outcome is most typical in research on other
components of self-regulated learning as well (e.g., Blithmann, 2012, Magnano et al., 2020;

Sporer & Brunstein, 2005). However, cyclical SRL models (e.g., Schmitz & Wiese, 2006;
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Zimmerman, 2008) also consider the potential link from cognitive self-judgements including
satisfaction to the SRL processes, as part of a feedback loop. Thus, an additional exploration of
satisfaction with academic studies as a possible predictor of motivational regulation might

broaden our knowledge regarding the nature of their associations.
4.3 The Present Research

Previous research (Grunschel et al., 2016; Heinze, 2018; Kryshko et al., 2020; Trautner
& Schwinger, 2020) provided first, valuable insights into how self-efficacy for motivational
regulation is associated with the frequency of using motivational regulation strategies and into
how the two motivational regulation constructs are associated with satisfaction with academic
studies, respectively. However, the question about the directionality or possible reciprocity of
these theoretically assumed causal associations needs more thorough examination since
previous studies have largely relied on cross-sectional correlational data. For instance, it is
unclear, whether the significant associations between these variables found at the between-
person level (i.e., with regard to interindividual differences) are also present at the within-
person level (i.e., with regard to processes that take place intraindividually over time). More
specifically, we do not know to what extent an intraindividual change in self-efficacy for
motivational regulation is associated with a prospective intraindividual change in the frequency
of motivational regulation strategy use, or vice versa. Similarly, it is unclear to what extent
intraindividual changes in self-efficacy for motivational regulation and the frequency of
strategy use are associated, respectively, with prospective intraindividual changes in
satisfaction with academic studies, or vice versa. In recent years, it has been argued that
between-person associations may only under specific conditions (fully) converge with within-
person associations (e.g., in terms of presence, magnitude, and sign of detected effects) and that
examining both types of associations may provide enriching, but conceptually distinct insights

(e.g., Fisher et al., 2018; Hamaker, 2012; Hamaker et al., 2015; Keijsers, 2016, Murayama et
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al., 2017; Orth et al., 2020). Therefore, we conducted a four-wave cross-lagged panel study to
shed more light on how self-efficacy for motivational regulation, use of motivational regulation
strategies, and satisfaction with academic studies are associated with each other longitudinally,
disentangling between-person from within-person associations and, thus, appropriately taking
into consideration both levels of analysis. On the basis of previous research findings, we
formulated concrete hypotheses regarding the respective between-person associations.
Furthermore, in the light of potential reciprocal effects but lacking previous findings, we
formulated research questions regarding the respective within-person associations. Although
reciprocal associations between the respective constructs at the within-person level are
theoretically sound as elaborated above, unidirectional or nonsignificant within-person effects
are also conceivable.

Our first aim was to extend our knowledge on the link between self-efficacy for
motivational regulation and the use of motivational regulation strategies. We focused on
university students’ self-efficacy beliefs about their capacity to effectively regulate their own
learning motivation and on the frequency of their overall use of motivational regulation
strategies, when confronted with motivational difficulties while learning. Based on previous
findings provided by Trautner and Schwinger (2020), we formulated the following hypothesis:
Self-efficacy for motivational regulation is positively associated with the frequency of using
motivational regulation strategies at the between-person level (Hypothesis 1). Furthermore, we
formulated the following research question: To what extent are self-efficacy for motivational
regulation and the frequency of using motivational regulation strategies associated with each
other at the within-person level (Research Question 1)? In the present research, overall strategy
use referred to seven out of eight motivational regulation strategies distinguished by Schwinger
et al. (2007). The strategy performance-avoidance self-talk was excluded because it repeatedly
turned out to be the least frequently used and the least effective one, and sometimes it was even

found to be a maladaptive strategy (e.g., Grunschel et al., 2016; Kryshko, Fleischer et al., 2020;
138



Study 5

Schwinger & Otterpohl, 2017). Furthermore, performance-avoidance self-talk was the only
specific strategy that did not significantly correlate with self-efficacy for motivational
regulation in three studies conducted by Trautner and Schwinger (2020). Therefore, we decided
to exclude this strategy from our analyses of the frequency of overall strategy use (a similar
procedure was used in e.g., Baulke et al., 2021; Eckerlein et al., 2019).

Our second aim was to broaden the existing knowledge on the interplay between self-
efficacy for motivational regulation and satisfaction with academic studies. We differentiated
between two dimensions of student satisfaction described by Westermann et al. (1996) and,
based on previous findings provided by Kryshko et al. (2020), formulated the following two
hypotheses: Self-efficacy for motivational regulation is positively associated with satisfaction
with study content (Hypothesis 2) and with satisfaction with coping with study-related stress
(Hypothesis 3) at the between-person level. Furthermore, we formulated the following two
research questions: To what extent are self-efficacy for motivational regulation and satisfaction
with study content associated with each other at the within-person level (Research Question 2)?
To what extent are self-efficacy for motivational regulation and satisfaction with coping with
study-related stress associated with each other at the within-person level (Research Question
3)? Satisfaction with study conditions, as Westermann et al.’s (1996) third proposed dimension
of student satisfaction, was not considered, because previous research did not provide enough
support for a significant link to self-efficacy for motivational regulation (Kryshko et al., 2020).
Furthermore, other studies suggested that this dimension of satisfaction might be to a larger
extent associated with contextual factors rather than with student personal characteristics (e.g.,
Bernholt et al., 2018; Schiefele & Jacob-Ebbinghaus, 2006). Therefore, we decided not to focus
on satisfaction with study conditions in the present research.

Our third aim was to further explore the link between the use of motivational regulation
strategies and satisfaction with academic studies. Again, we focused on the frequency of overall

strategy use and two dimensions of student satisfaction. In line with previous findings
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(Grunschel et al., 2016; Heinze, 2018), we formulated the following two hypotheses: The
frequency of using motivational regulation strategies is positively associated with satisfaction
with study content (Hypothesis 4) and with satisfaction with coping with study-related stress
(Hypothesis 5) at the between-person level. Furthermore, we formulated the following two
research questions: To what extent are the frequency of using motivational regulation strategies
and satisfaction with study content associated with each other at the within-person level
(Research Question 4)? To what extent are the frequency of using motivational regulation
strategies and satisfaction with coping with study-related stress associated with each other at

the within-person level (Research Question 5)?

4.4 Method

The present research was conducted in accordance with the human subjects guidelines
of national research committees as well as the APA Ethics Code Standards. At the time of data
collection, institutional review board approvals were not required for this type of longitudinal

study in Germany.

4.4.1 Participants and Procedure

We collected the panel data for this study as a part of a larger longitudinal project that
started in the winter semester 2016/177 with voluntary participants enrolled in different majors
(biology, chemistry, physics, civil engineering, education) at two large German universities. To
achieve high response rates during the course of several years, the students received financial
remuneration for their participation at each measurement wave. In the present study, we focused

on four measurement waves with intervals of one semester starting in the summer semester

7 At the start of the project, which is described in a more detail elsewhere (e.g., Fleischer et al., 2019), 922 first-
year students gave their written consent for participation in a multi-measurement study. With regard to different
demographic characteristics such as gender, age, high school GPA, etc.) they constituted a representative sample
of first-year students in their cohort (i.e., winter semester 2016/17) enrolled in the majors mentioned above at both
targeted universities. As usually found in longitudinal research in higher education, the number of participants
decreased in the course of the years due to a) dropout from university, b) attrition from the study, or c¢) non-
participation at one or several measurement waves.
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2018, when both motivational regulation constructs were assessed for the first time. For clarity
purposes, we refer to these measurement waves as measurement wave one (t1) to measurement
wave four (ts). Across these four measurement waves, we assessed a total of 574 students
(Nu1=445, 56.2% female; Ni=455, 59.3% female; Nwz=414, 58.2% female; Nw=386, 57.8%
female) using online surveys at the end of each of four consecutive semesters. Out of our total
sample, 253 students (44.1%) participated at all four measurement waves. At the first wave of
measurement (t1), the participants were in their fourth semester of studies and on average 22.1
years old (SD = 2.8).
4.4.2 Variables and Measures
Self-efficacy for motivational regulation

To assess self-efficacy for motivational regulation, we adapted® the self-motivation
subscale of the Volitional Components Questionnaire (VCQ; Fréhlich & Kuhl, 2003; Kuhl &
Fuhrmann, 1998), by slightly rephrasing the items to make them more specific regarding the
context of learning (five items, e.g., “I can usually motivate myself quite well when my
persistence decreases” rephrased into “I can usually motivate myself quite well when my
learning persistence decreases”). Participants responded to the items on a 4-point Likert-type
format ranging from 1 (false) to 4 (true).
Motivational regulation strategies

We used Schwinger et al.’s (2007) questionnaire (for the English version see Schwinger
et al., 2009) to assess the following seven motivational regulation strategies: (1) Mastery self-
talk (four items, e.g., “I persuade myself to work intensely for the sake of learning*), (2)
performance-approach self-talk (five items, e.g., “I call my attention to the fact of how
important it is to obtain good grades”), (3) enhancement of situational interest (five items, e.g.,

“I make learning more pleasant for me by trying to arrange it playfully”), (4) enhancement of

8 The items of the adapted version used in this study are provided in the attachment (p. 196).
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personal significance (three items, e.g., “I look for connections between the tasks and my life
as such”), (5) environmental control (three items, e.g., “I make sure that distractions occur as
seldom as possible™), (6) proximal goal setting (three items, e.g., “I approach work step-by-step
in order to get the feeling that I proceed well), and (7) self-consequating (four items, e.g., “I
promise myself that, after work, I will do something that I like*). Participants responded to the
items on a 5-point Likert-type format ranging from 1 (rarely) to 5 (very often). We computed
the sum score across all seven strategies (e.g., Eckerlein et al., 2019) to measure the frequency
of overall motivational regulation strategy use.
Satisfaction with academic studies

To assess the following two dimensions of satisfaction with academic studies, we
applied the questionnaire developed by Westermann et al. (1996): (1) Satisfaction with study
content (six items, e.g., “I really enjoy my studies”) and (2) satisfaction with coping with study-
related stress (three items, e.g., “I find it difficult to reconcile my studies with other personal
obligations”). Participants responded to the items on a 4-point Likert-type format ranging from

1 (false) to 4 (true).

4.4.3 Analytical Approach

First, we computed descriptive statistics, Cronbach’s alpha reliabilities, and bivariate
correlations using SPSS (Version 27) to get an overview of the data. To handle the missing
data, we used listwise deletion for reliability and pairwise deletion for correlational analyses.
Then, as commonly recommended for longitudinal research (e.g., Chen, 2007; Little et al.,
2007), we tested whether our measures were invariant over time (i.e., across the four
measurement waves). Finally, we applied the random intercept cross-lagged panel model (RI-
CLPM; Hamaker et al., 2015) to test our hypotheses and to answer our research questions
regarding the longitudinal interplay of the variables under examination by disentangling

between-person from within-person associations.
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For the test of longitudinal measurement invariance as well as the estimation of the RI-
CLPMs we used structural equation modeling (SEM) in Mplus 8 (Muthén & Muthén, 1998-
2017). Thereby, the maximum likelihood (ML) estimation was used, and missing data were
handled by means of the full information maximum likelihood procedure (FIML) on the basis
of missing at random assumptions (Enders, 2010). FIML is highly recommended for SEM to
increase the statistical power and the accuracy of model estimation (Asendorpf et al., 2014;
Enders & Bandolos, 2001; Graham, 2009). Thus, our analyses with Mplus were based on the
available data from the total sample of 574 students who participated at one or more
measurement waves. Cases with missing data on all variables in an estimated model (i.e.,
missing data due to non-response) were dropped from the respective analysis by default. For
each model, we reported the following goodness of fit indices: Chi-square goodness of fit test
(x2(df)), the comparative fit index (CFI), the root mean square error of approximation (RMSEA
[90% CI]), and the standardized root mean square residual (SRMR). We evaluated the overall
fit of the models using conventional cut-off criteria (e.g., Bentler & Bonett, 1980; Hu & Bentler,
1999; Marsh et al., 2004): Values of CFI > .90 and RMSEA/SRMR < .80 indicated an

acceptable fit; Values of CFI > .95 and RMSEA/SRMR < .60 indicated a good fit.

4.5 Results

Descriptive statistics, reliabilities, and correlations

Table 8 presents descriptive statistics, scale reliabilities, and correlations for the
variables at four waves of measurement. The sample means regarding all assessed variables
were above the mean scores of the respective response scales. Throughout the study, the
participants, on average, seemed to be more satisfied with the content of their studies than with
their coping with study-related stress. Furthermore, all variables were significantly and
positively correlated with each other, and all scales showed good Cronbach’s alpha reliabilities

(o> .80) across the four measurement waves.
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Longitudinal measurement invariance

We examined the longitudinal invariance of the applied measures using confirmatory
factor analyses (CFA), by estimating and comparing increasingly constrained CFA models
referring to configural invariance, metric invariance (i.e., weak factorial invariance), and scalar
invariance (i.e., strong factorial invariance), for each measure across four waves of
measurement, respectively. The establishment of at least (partial) metric measurement
invariance over time is regarded an essential precondition for longitudinal data analyses (Chen,
2007; Little et al., 2007). Examining the measurement invariance of self-efficacy for
motivational regulation, satisfaction with study content, and satisfaction with coping with
study-related stress, we used the respective items as multiple indicators of each scale. With
regard to the motivational regulation strategies scale, we used the mean scores of the seven
subscales as multiple indicators. As recommended, for example, by Little et al. (2007), we
allowed the residuals of corresponding indicators to correlate across the measurement waves.

Table 9 presents the fit indices for the longitudinal measurement invariance models as
well as the results of model comparisons. We compared less and more restrictive models, in
addition to the traditionally applied y-difference test, on the basis of change in CFI and
RMSEA with values of ACFI >.010 and ARMSEA > .015 indicating a considerable decrease
of model fit (Chen, 2007; Cheung & Rensvold, 2001). Following the guidelines of Chen (2007)
and Cheung and Rensvold (2001), the level of scalar invariance could be supported for the
measures of self-efficacy for motivational regulation, satisfaction with study content, and
satisfaction with coping with study-related stress, whereas the level of metric invariance could
be supported for the measure of motivational regulation strategies. Accordingly, an essential
prerequisite of at least metric measurement invariance was met for all measures, justifying a
meaningful examination of the structural associations between the assessed constructs over

time.
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Table 8. Descriptive statistics, scale reliabilities (Cronbach’s o), and correlations in Study 5.

Study 5

M SD o (Niem) 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15.
1.  Self-efficacy for
motivational regulation t1 262 54 8205
2. Self-efficacy for
motivational regulation t2 2.64 56 .85(5) 55
3. Self-efficacy for
motivational regulation t3 261 55 810 60 56
4.  Self-efficacy for
motivational regulation t4 261 .61 8905 50 54 4
5. Motlva}tlonal regulation 339 53 .90(27) 52 37 23 23
strategies t1
6. Motivational regulation
strategies 2 3.43 .58 .92(27) .29 .49 44 .36 .59
7. Motivational regulation
strategies 3 3.42 .55 .90(27) .39 .45 .55 44 .64 .68
8.  Motivational regulation
strategies t4 3.40 .61 .92(27) .32 41 .39 .55 .61 .65 .69
9. Satisfaction with study 301 62 87(6) 51 41 43 36 39 24 32 28
content t1
10. Satisfaction with study
content £2 3.03 .62 .87(6) .39 .52 .39 .39 .31 .35 .36 .32 .69
1. Satisfaction with study 302 60 .85(6) 42 48 51 43 31 36 44 36 69 76
content t3
12, Satisfaction with study 299 61 .86(6) 40 42 48 52 25 25 32 40 64 68 75
content t4
13. Satisfaction with coping a a
with study-related stress t1 259 .85 .85(3) .28 31 .30 21 13 .20 .26 .15 .33 .34 .28 22
14.  Satisfaction with coping b a
with study-related stress t2 2.66 79 .82(3) .27 .32 .33 .29 A1 .16 .25 .22 .28 .34 .32 .30 .68
15, Satisfaction with coping 265 8L .84(3) 31 39 39 35 20 27 28 23 26 39 41 36 71 71
with study-related stress t3
16. Satisfaction with coping a a
with study-related stress t4 2.69 .80 .81(3) .26 .36 .36 .29 17 .19 .25 .19 .34 40 .38 40 .67 .65 .73
Note. N = 307-444. With four exceptions, all correlations are significant at p < .001 level.

4 < .01. Pp < .05.
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Table 9. Longitudinal measurement invariance models in Study 5.

Measure Model 2 (df) CFI RMSEA[90% CI] SRMR  Ay?(Adf) ACFI ARMSEA
Self-efficacy for Configural invariance ~ 155.853 (134) .994 .017 [.000 —.027] .032

motivational Metric invariance 173.474 (146) 993 018 [.000—.028]  .041 17.621 (12) -.001 .009
regulation Scalar invariance 199.485 (158)* .989 022[.010-.030] .044 26.011 (12)* -.004 .004
Motivational Configural invariance ~ 620.805 (302)*** .950 .043 [.038 —.048] .067

regulation Metric invariance 638.354 (320)*** 950 042 [.037 -.047]  .069 17.549 (18) 0 -.001
strategies Scalar invariance 729.586 (338)*** .939 .045 [.041 — .050] 071 91.232 (18)*** -.011 .003
Satisfaction with Configural invariance ~ 488.179 (210)*** .955 .048 [.043 — .054] .045

study content Metric invariance 509.052 (225)*** .954 .047 [.042 — .053] .049 20.873 (15) -.001 -.001

Scalar invariance 539.157 (240)*** .951 .047 [.042 —.052] .052 30.105 (15)* -.003 0

Satisfaction with Configural invariance  39.706 (30) .997 .024 [.000 —.042] .019

coping with Metric invariance 53.143 (36)* .995 .029 [.009 —.045]  .034 13.437 (6)* -.002 .005
academic stress Scalar invariance 63.666 (42)* .993 .030 [.013 -.045]  .032 10.523 (6) -.002 .001

Note. N = 564-567. x> = Chi-square goodness of fit test; CFl = comparative fit index; RMSEA = root mean square error of approximation; SRMR = standardized root mean square residual.

*p < .05, ***p < 001
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Random intercept cross-lagged panel models (RI-CLPMs)

As a state-of-the-art SEM approach to longitudinal panel data (Hamaker et al., 2015;
Keijsers, 2016; Mund & Nestler, 2019; Orth et al., 2020; Usami et al., 2019), the random
intercept cross-lagged panel model (RI-CLPM) presents an extension of the traditional cross-
lagged panel model (CLPM) by separating stable interindividual differences (between-person
variance) from changeable intraindividual processes (within-person variance) over time. This
is achieved through the inclusion of random intercepts (RI) at the between-person level and
modeling the lagged effects (i.e., autoregressive and cross-lagged paths) at the within-person
level.

To test our hypotheses and to answer our research questions, we estimated five separate
RI-CLPMs following the procedures described by Hamaker et al. (2015). As exemplified in
Figure 4, each RI-CLPM was implemented by decomposing the variance in the observed
scores® on variable X and variable Y obtained for four measurement waves into within-person
and between-person variances. The between-person variance was captured by two random
intercepts (RIx and Rly) that referred to an individual’s time-invariant deviation from the grand
mean at each measurement wave (i.e., the temporal means of the sample) and, thus, represented
the stable interindividual differences in X and Y (i.e., stable trait factors). The random intercepts
Rlx and Rly were specified as latent factors using observed scores for all measurement waves
as indicators with factor loadings constrained to one. The correlation between the two random
intercepts (Rlx and Rly) indicated to which extent stable interindividual differences in X were
associated with stable interindividual differences in Y. The within-person variance was

captured by the differences between the individuals’ observed scores and their expected scores

® Recently, Mulder and Hamaker (2020) elaborated on how the RI-CLPM can be extended by including multiple
indicators for variables to estimate the model at the latent level. In the present research, due to the model
complexity (i.e., the number of estimated parameters) in comparison to sample size (e.g., Jackson, 2003; Schreiber
et al., 2006), we, however, decided to focus on the RI-CLPM using observed scale scores as described in the
original paper by Hamaker et al. (2015) and implemented in prior studies (e.g., Beyens et al., 2020; Burns et al.,
2020; Dietvorst et al., 2018; Masselink et al., 2018; Narmandakh et al., 2020; TePoel et al., 2016; Zhang et al.,
2020).
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that were based on the grand mean at each measurement wave plus the random intercept. These
time-variant within-person deviations were specified by regressing each observed score X and
Y on its own latent factor with each loading constrained to one, resulting in four latent factors
for X (DEVxu — DEVxw) and four latent factors for Y (DEVyu — DEVyw). To ensure that all
variation was completely captured by within-person and between-person latent factors, the
residual variances of the observed scores were constrained to zero. The latent factors at the
within-person level (DEVxiu — DEVxwu and DEVyu — DEVvyu) were then used to model the
lagged effects. The autoregressive effects (a and b) indicated the extent to which the within-
person deviations from their expected scores in one variable can predict subsequent within-
person deviations from the expected scores in the same variable (i.e., carry-over effects). The
cross-lagged effects (c and d) referred to the potential reciprocal associations between the two
variables within individuals over time, as they indicated the extent to which a within-person
deviation from the expected score in one variable can predict subsequent change of the within-
person deviation from the expected score in the other variable, and vice versa (i.e., spill-over
effects), while controlling for autoregressive effects. Both the autoregressive effects and the
cross-lagged effects were constrained to be equal across the measurement waves. At the within-
person level, the model also included (residual) correlations between the latent factors at each
measurement wave. The correlation at the first measurement wave (t1) indicated how the within-
person deviations from the expected scores in both variables were associated, whereas the
residual correlations at the following three measurement waves (t> — t4), which were adjusted
for the autoregressive and the reciprocal cross-lagged effects, indicated how changes of the

within-person deviations from the expected scores were associated.
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Figure 4. A graphic representation of a bivariate, four-wave random intercept cross-lagged panel model (RI-CLPM) adapted from Hamaker et al.

(2015) and applied in Study 5.
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Table 10. Results of the five bivariate, four-wave random intercept cross-lagged panel models (RI-CLPMs) in Study 5 linking self-efficacy for
motivational regulation and motivational regulation strategies (Model 1), self-efficacy for motivational regulation and satisfaction with study content
(Model 2), self-efficacy for motivational regulation and satisfaction with coping with study-related stress (Model 3), motivational regulation strategies

and satisfaction with study content (Model 4), and motivational regulation strategies and satisfaction with coping with study-related stress (Model 5).

Study 5

Model 1 Model 2° Model 3¢ Model 49 Model 5¢
Parameters B SEg B B SEs B B SEg B B SEg B B SEg B
Between-person level
Rlx €= Rly A3r** 01 67F** A5*** 02 .68 13*%** 02 .46*** A0*** 02 44%x* 08*** 02 27***
Within-person level
Autoregressive effects
DEVx = DEVx (a) .01 .07 .01/.01/.00 .00 .07 .00/.00/ .00 -01 .07 -.01/-.01/-.01 .06 .08 .05/.07/.05 .05 .07  .05/.06/.04
DEVy - DEVy (b) 13 .09 .11/.15/.10 20 .09 .19%/.23*/ .18* .06 .06  .07/.07/.06 J18* .08 .19*%/.21*/.16* .07 .06  .08/.08/.06
Cross-lagged effects
DEVx = DEVy (c) -12* .05 -11*%-14*%-11* 12* .05 .11%/.14* .12* 14* .06 1% .13% .11* .04 .07 .04/ .05/ .04 .02 .07 .02/ .02/ .01
DEVy > DEVy (d) -.06 .07 -.05/-.06/-.04 .06 .07 .06/.06/.05 .08 .04 .11/.11/.08 .08 .07 .08/.09/.07 .02 .04  .03/.04/.03
Correlation t; 04%** 01 33*** 03** 01 .24** .02 01 .13 03** 01 .24%** -.00 01 -.02
Residual correlation t, .04** .01 .28*** 05%*%* 01  .34%** .01 .01 .07 .03* .01 .23* -01 .01 -.06
Residual correlation t; .03** .01  .25*= .03** 01 .28*** .03 .01 .20** 04%** 01  .36%** .02 01 .15
Residual correlation t4 07 01 42%** 04%*%* 01 . 29%** .00 .01 .01 05%** 01 .35%** -.00 .01 -.03

Note. N = 567-569. B = unstandardized parameter estimate. SE = standard error. § = standardized parameter estimate. The unstandardized parameter estimates for the autoregressive and cross-lagged effects were constrained

to be equal across the measurement waves.

X = self-efficacy for motivational regulation; Y = motivational regulation strategies.

bX = self-efficacy for motivational regulation; Y = satisfaction with study content.

X = self-efficacy for motivational regulation; Y = satisfaction with coping with study-related stress.

d9X = motivational regulation strategies; Y = satisfaction with study content.

€X = motivational regulation strategies; Y = satisfaction with coping with study-related stress

*p <.05. **p < .01. ***p < .001.
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Table 10 presents the unstandardized and standardized parameter estimates of the five
bivariate, four-wave random intercept cross-lagged panel models (Model 1 — Model 5)
conducted with regard to our hypotheses and research questions (Hypothesis 1 — Hypothesis 5;
Research Question 1 — Research Question 5). In all models, the random intercepts had
significant variances, indicating the presence of stable interindividual differences in self-
efficacy for motivational regulation, the frequency of using motivational regulation strategies,
satisfaction with study content, and satisfaction with coping with study-related stress.
Furthermore, in all models, the equality constraints across the measurement waves imposed on
the autoregressive and cross-lagged effects'® were statistically tenable, as they did not lead to
worse fitting models in comparison to unconstrained models, in which these effects were freely
estimated for each measurement wave.

Our first RI-CLPM (Model 1, Table 10) referred to the longitudinal associations
between self-efficacy for motivational regulation and the frequency of using motivational
regulation strategies (Hypothesis 1; Research Question 1). The model fitted the data well ()
(17) = 26.781, p = .061; CFI = .994; RMSEA [90% CI] = .032 [.000 — .054]; SRMR = .071).
At the between-person level, there was a significant positive association between the random
intercepts, indicating that individuals who showed higher levels of self-efficacy for
motivational regulation also used motivational regulation strategies more frequently. At the
within-person level, none of the autoregressive effects were statistically significant, indicating
that individuals’ deviations from their expected scores in both variables were not likely to carry
over from one measurement wave to the next. However, there were significant negative cross-

lagged effects of self-efficacy for motivational regulation on the frequency of strategy use,

10 When the intervals between the measurement waves are equal and there is no theoretical reason to expect
differentiated structural relations between the variables under examination over time, imposing the equality
constraints on the lagged effects is recommended for reducing the model complexity as well as for increasing the
interpretability of results (e.g., Hamaker et al., 2015; Orth et al., 2020). In SEM software, such equality constraints
are implemented with regard to the unstandardized parameter estimates (i.e., the standardized parameter estimates
can still slightly differ across the measurement waves).
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indicating that individuals who experienced higher (lower) levels of self-efficacy for
motivational regulation in relation to their own expected scores, were likely to subsequently
use motivational regulation strategies less (more) frequently. The cross-lagged effects in the
other direction (i.e., from the frequency of strategy use on self-efficacy for motivational
regulation) were also negative, but not statistically significant. Finally, the (residual)
correlations at the within-person level were significant and positive at all measurement waves.
They indicated that individuals’ deviations from their expected scores in self-efficacy for
motivational regulation and the frequency of strategy use at the first wave of measurement as
well as changes in the respective deviations at the following waves (that were adjusted for the
autoregressive and cross-lagged effects) were significantly linked.

Our second RI-CLPM (Model 2, Table 10) referred to the longitudinal associations
between self-efficacy for motivational regulation and satisfaction with study content
(Hypothesis 2; Research Question 2). The model fitted the data well (% (17) = 14.029, p = .665;
CFI = .100; RMSEA [90% CI] = .000 [.000 — .031]; SRMR = .044). At the between-person
level, there was a significant positive association between the random intercepts, indicating that
individuals who showed higher levels of self-efficacy for motivational regulation across the
four measurement waves were also more satisfied with the content of their studies. At the
within-person level, the autoregressive effects of self-efficacy for motivational regulation were
not statistically significant, indicating that individuals’ deviations from their expected scores in
this variable were not likely to carry over from one measurement wave to the next. In contrast,
there were significant positive autoregressive effects of satisfaction with study content,
implying that individuals who experienced more (less) satisfaction with study content in
relation to their own expected scores at a given measurement wave were likely to experience
more (less) satisfaction with study content in relation to their own expected scores at the next
measurement wave as well. Furthermore, there were significant positive cross-lagged effects of

self-efficacy for motivational regulation on satisfaction with study content, indicating that
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individuals who experienced higher (lower) levels of self-efficacy for motivational regulation
in relation to their own expected scores were likely to experience a subsequent increase
(decrease) in satisfaction with study content in relation to their expected scores, after controlling
for autoregressive effects. The cross-lagged effects in the other direction (i.e., from satisfaction
with study content on self-efficacy for motivational regulation) were also positive, but not
statistically significant. Finally, the (residual) correlations at the within-person level were
significant and positive at all measurement waves.

Our third RI-CLPM (Model 3, Table 10) referred to the longitudinal associations
between self-efficacy for motivational regulation and satisfaction with coping with study-
related stress (Hypothesis 3; Research Question 3). The model fitted the data well (¥ (17) =
19.754, p = .287; CFl = .998; RMSEA [90% CI] = .017 [.000 — .043]; SRMR = .041). At the
between-person level, there was a significant positive association between the random
intercepts, indicating that individuals who showed higher levels of self-efficacy for
motivational regulation were also more satisfied with their coping with study-related stress. At
the within-person level, none of the autoregressive effects were statistically significant.
However, there were significant positive cross-lagged effects of self-efficacy for motivational
regulation on satisfaction with coping with study-related stress, indicating that individuals who
experienced higher (lower) levels of self-efficacy for motivational regulation in relation to their
own expected scores were likely to experience a subsequent increase (decrease) in satisfaction
with coping with study-related stress in relation to their expected scores, after controlling for
autoregressive effects. The cross-lagged effects in the other direction (i.e., from satisfaction
with coping with study-related stress on self-efficacy for motivational regulation) were also
positive, but not statistically significant. Finally, there was a significant positive residual

correlation at the within-person level at the third wave of measurement.
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Our fourth RI-CLPM (Model 4, Table 10) referred to the longitudinal associations
between the frequency of using motivational regulation strategies and satisfaction with study
content (Hypothesis 4; Research Question 4). The model fitted the data well (x* (17) = 21.034,
p = .225; CFI = .998; RMSEA [90% CI] = .020 [.000 — .045]; SRMR = .079). At the between-
person level, there was a significant positive association between the random intercepts,
indicating that individuals who used motivational regulation strategies more frequently were
also more satisfied with the content of their studies. At the within-person level, there were
significant positive autoregressive effects of satisfaction with study content. The reciprocal
cross-lagged effects were positive in sign, but not statistically significant. Finally, the (residual)
correlations at the within-person level were significant and positive at all measurement waves.

Our fifth RI-CLPM (Model 5, Table 10) referred to the longitudinal associations
between the frequency of using motivational regulation strategies and satisfaction with coping
with study-related stress (Hypothesis 5; Research Question 5). The model fitted the data well
(2 (17) = 28.170, p = .043; CFI = .993; RMSEA [90% CI] = .034 [.006 —.056]; SRMR = .080).
At the between-person level, there was a significant positive association between the random
intercepts, indicating that individuals who used motivational regulation strategies more
frequently were also more satisfied with their coping with study-related stress. At the within-
person level, neither the autoregressive effects nor the cross-lagged effects nor the (residual)

correlations at the four waves of measurement were statistically significant.

4.6 Discussion

Self-efficacy for motivational regulation and the use of motivational regulation
strategies are regarded as important components of self-regulated learning (e.g., Trautner &
Schwinger, 2020), and theoretical models imply a causal link between them (e.g., Bandura,
1997; Miele et al., 2020; Wolters et al., 2011). Furthermore, both high self-efficacy for

motivational regulation and frequent overall strategy use have previously emerged as positive
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predictors of satisfaction in university students (Grunschel et al., 2016; Heinze, 2018; Kryshko
et al., 2020), providing some support for theoretical models that postulate a positive effect of
motivational regulation on academic success and well-being (e.g., Schwinger & Stiensmeier-
Pelster; 2012). However, prior research mostly lacks longitudinal underpinnings that may help
strengthen the theoretically sound causal argumentation. Although longitudinal research
technically does not provide a test of causality, it may help uncovering the temporal order of
events by examining the mechanisms of change, i.e., relating the change in one variable to the
change in another variable (e.g., Hamaker et al., 2015, 2020; Keijsers, 2016). We aimed to
contribute to the literature by examining the potential reciprocal associations between self-
efficacy for motivational regulation and the frequency of using motivational regulation
strategies as well as their potential reciprocal associations with two dimensions of satisfaction
with academic studies, respectively. In the present research, we implemented a longitudinal
study design that allowed for four repeated measurements of all constructs across four
consecutive semesters. Furthermore, we used an advanced methodological approach to test the
processes of intraindividual change over time (at the within-person level), after residualizing
out stable interindividual differences (at the between-person level).
4.6.1 Main Findings and Their Implications

With regard to the associations between self-efficacy for motivational regulation and
the frequency of using motivational regulation strategies, we found a large positive effect at the
between-person level (i.e., concerning the interindividual differences; Hypothesis 1), indicating
that students who are more self-efficacious about their motivational regulatory capabilities
(compared to other students) also use motivational regulation strategies more frequently
(compared to others). These findings are consistent with medium to large positive correlations
between self-efficacy beliefs and strategy use found by Trautner and Schwinger (2020) in their
three cross-sectional studies, with the difference that in the present research the correlational

association was based on longitudinal data (i.e., on information from four measurement waves
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over the span of two years through the inclusion of the random intercept factors). However, a
more complex picture emerges, when considering the intraindividual associations. At the
within-person level, we found small, but significant negative cross-lagged effects of self-
efficacy beliefs on strategy use (but not vice versa), after controlling for autoregressive effects
and residualizing out stable interindividual differences (Research Question 1). These cross-
lagged findings indicate that when students experience a higher level of self-efficacy for
motivational regulation at a given measurement wave (compared to the expected level), they
show a decline in the frequency of using motivational regulation strategies at a subsequent
measurement wave (compared to the expected frequency). Thus, the effects at the within-person
level did not converge with the effects at the between-person level in sign, suggesting the
presence of Simpson’s paradox (e.g., Dietvorst et al., 2018; Garn & Morin, 2021; Hamaker et
al., 2015; Kievit et al., 2013). A possible interpretation of these findings is that although higher
self-efficacy for motivational regulation is accompanied by more frequent use of motivational
regulation strategies across individuals, an intraindividual increase in self-efficacy for
motivational regulation might lead to (or at least reflect) more effective use of motivational
regulation strategies (e.g., in terms of more optimal strategy-to-problem suitability or higher
application quality, Engelschalk et al., 2017; Wirth & Leutner, 2008) and, consequently, greater
success rate in motivational problem solving, thus making frequent strategy use less necessary.
Recent findings obtained in Garn and Morin’s (2021) short-term panel study on the interplay
of university students’ autonomous motivation and general tendency to engage in motivational
regulation during the course of one semester, also include Simpson’s paradox pointing in a
similar direction. More specifically, Garn and Morin (2021) found that although autonomous
motivation was positively associated with motivation regulation at the between-person level,
experiencing higher than usual levels of autonomous motivation during the class was a negative

predictor of future tendencies to engage in motivational regulation at the within-person level.
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Overall, differentiating between these two levels of analysis seems to be a promising way of
gaining more nuanced insights into the complex process of motivational regulation.

With regard to the associations between self-efficacy for motivational regulation and
two dimensions of satisfaction with academic studies, we found medium to large positive
effects at the between-person level (Hypothesis 2 and Hypothesis 3), indicating that more self-
efficacious students (in relation to their peers) were also more satisfied with their study
experience including study content and coping with study-related stress (in relation to their
peers). These between-person associations are largely consistent with previous findings
reported by Kryshko et al. (2020). Furthermore, at the within-person level, we found small, but
significant positive cross-lagged effects of self-efficacy for motivational regulation on
satisfaction with study content, indicating that an intraindividual increase in self-efficacy for
motivational regulation was associated with a subsequent interindividual increase in
satisfaction with study content, but not vice versa (Research Question 2). In addition, we
observed the same pattern of cross-lagged effects regarding satisfaction with coping with study-
related stress (Research Question 3). Overall, our cross-lagged findings provide first evidence
of intraindividual associations between this specific type of self-efficacy beliefs and two
dimensions of satisfaction with academic studies as well as better founded arguments
concerning the directionality of the respective associations.

With regard to the associations between the frequency of using motivational regulation
strategies and two dimensions of satisfaction with academic studies, we found medium to large
positive effects at the between-person level (Hypothesis 4 and Hypothesis 5), indicating that
students who used motivational regulation strategies more frequently (than their peers) were
also more satisfied (than their peers) with their study experience including study content and
coping with study-related stress. These between-person associations are largely in line with
Grunschel et al.’s (2016) and Heinze’s (2018) findings. However, at the within-person level,

we did not find any significant cross-lagged effects, suggesting that intraindividual changes
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regarding the frequency of strategy use were not likely to result in prospective intraindividual
changes regarding two dimensions of satisfaction with academic studies, or vice versa,
respectively (Research Question 4 and Research Question 5). Overall, our findings suggest that
the significant link between the frequency of using motivational regulation strategies and
student satisfaction might be mainly accounted for by the stable differences between individuals
rather than the underlying processes operating within individuals.

This research enriches our theoretical knowledge of motivational regulation processes
(and their associations with academic satisfaction) and presents some useful impulses for
practice. First, our results on the longitudinal link between self-efficacy for motivational
regulation and the use of motivational regulation strategies do not substantiate potential
reciprocity but support the predictive role of self-efficacy for motivational regulation regarding
changes in the frequency of strategy use. Furthermore, after residualizing out the stable
between-person associations, our cross-lagged within-person findings point to the potential
existence of a negative, rather than previously assumed positive intraindividual association
(e.g., Trautner & Schwinger, 2020). Second, our cross-lagged findings on the link between self-
efficacy for motivational regulation and satisfaction with academic studies corroborate the
theoretically proposed beneficious effects of effective motivational regulation on academic
success and well-being (e.g., Schwinger & Stiensmeier-Pelster; 2012; Wolters, 2003, 2011). At
the same time, our findings on the frequency of using motivational regulation strategies
altogether suggest that a “the more — the better” approach (Wirth & Leutner, 2008) in
motivational regulation strategy use might not be enough to be effective, reemphasizing the
importance of strategic regulatory behavior featuring optimal suitability and high application
quality in facilitating successful academic learning (Dresel et al., 2015; Wirth & Leutner, 2008).
Finally, our cross-lagged results do not provide support for the potential predictive role of

satisfaction with academic studies regarding changes in motivational regulation.
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The two levels of analysis deployed in our study (between-person and within-person)
represent complementary sources for practical implications. At the between-person level, in
terms of stable interindividual differences, both lower self-efficacy for motivational regulation
and less frequent strategy use were associated with lower levels of satisfaction with academic
studies. This information can be helpful for early identification of potential at-risk students on
the basis of screenings implemented in the university entry phase including motivational
regulation scales. When there are no sufficient resources to provide additional support to all
students, as it is often the case in higher education, counseling and preventive (training)
programs should be, in the first instance, directed at those who might need them most urgent.
At the within-person level, on the other hand, our findings can be informative with regard to
more optimal designs of possible preventive (training) programs. Accordingly, it does not seem
very likely that merely teaching or prompting students to use different motivational regulation
strategies more frequently will help promoting their academic satisfaction, whereas the
development of programs focusing on the enhancement of self-efficacy beliefs for motivational

regulation seems to be more promising.

4.6.2 Limitations and Directions for Further Research

Our overall reliance on self-report data might be considered as a limitation of the present
research. One has to have in mind, however, the complexity of our elaborate longitudinal study
design with all variables repeatedly assessed at four measurement waves. In this situation,
collecting self-report data represents a workable way of data collection. Furthermore, our self-
report questionnaires enabled us to compare our findings with previous research findings
(Grunschel et al., 2016; Heinze, 2018; Kryshko et al., 2020; Trautner & Schwinger, 2020),
which served as the basis for our study. Generally, we consider self-reports as most suitable for
the assessment of such subjectively experienced variables as self-efficacy beliefs and

satisfaction with academic studies (Chan, 2009; Howard, 1994). With respect to measuring the
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frequency of using motivational regulation strategies, however, behavior-based assessment
methods, such as think-aloud protocols or structured diaries of studying (e.g., Schmitz & Wiese,
2006; Zimmerman, 2008), could present feasible alternatives of data collection or additional
sources for cross-validating our findings in future studies.

In the present study, we focused only on how frequently students used motivational
regulation strategies, not considering quality-related differences in strategy application (quality
of strategy use, e.g., Engelschalk et al., 2017) or differences in the suitability of strategy choice
for approaching specific motivational problems (strategy fit, e.g., Steuer et al., 2019; Waldeyer
etal., 2020). If our interpretation regarding the negative within-person association between self-
efficacy for motivational regulation and the frequency of strategy use is correct, then positive
intraindividual associations between self-efficacy beliefs and quality of strategy use or strategy
fit can be expected in future research. In addition, we only explored the link of motivational
regulation and satisfaction with academic studies as an important aspect of academic success
and well-being. Future longitudinal studies could also consider other educational variables (e.g.,
effort, academic performance, dropout intention, positive affect) that were linked to
motivational regulation in prior studies (e.g., Béaulke et al., 2018; Grunschel et al., 2016;
Engelschalk et al., 2017; Kryshko, Fleischer et al., 2020; Trautner & Schwinger, 2020), given
that separating between-person and within-person effects may alter or strengthen previously
drawn conclusions.

With our four-wave panel study design, we focused on rather long-term prospective
effects using intervals of one semester between the measurement waves. It would be interesting
to validate our findings with more closely spaced repeated measurements, e.g., using intervals
of several weeks or days. Furthermore, our sample consisted of already experienced university
students, so the intraindividual associations in the assessed variables may be different for first-
year students, who only begin to adjust to the demands of self-regulated learning at university,

or for younger school students, whose SRL skills just start to develop.
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Finally, notwithstanding that our longitudinal data paired with a state-of-the-art
modelling approach (through the inclusion of the random intercepts) allowed us to separate
within-person effects from the effects at the level of stable between-person differences, and
thus to control for unobserved time-invariant confounders, the potential existence of
unobserved time-varying confounders could not be ruled out (Murayama et al., 2017; Usami et
al., 2019). Therefore, our preliminary inferences concerning the temporal order of a change in
one variable followed by a change in another variable (but not the other way round) should be
considered with caution and validated in further longitudinal and, as a better choice, in

experimental (training) studies.

4.6.3 Conclusion

Although research on motivational regulation has accelerated in the past twenty years,
longitudinal studies are still scarce. The present research contributes to the literature by showing
how self-efficacy for motivational regulation, the frequency of using motivational regulation
strategies, and satisfaction with academic studies are associated with each other longitudinally,
thereby distinguishing interindividual and intraindividual associations. Our cross-lagged
findings, tentatively suggesting that self-efficacy for motivational regulation affects the
frequency of strategy use and satisfaction with academic studies intraindividually over time,
can serve as the foundation for developing more tailored training programs aiming at increasing

self-regulated learning skills and promoting satisfaction in university students.
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5. Gesamtdiskussion

Kompetente selbstregulierte Lernende gestalten ihre eigenen Lernprozesse autonom,
reflektiert und effizient mit (Boekaerts et al., 2000; Schunk & Zimmerman, 1994). Dabei stellt
die Regulation der Motivation als einer wichtigen internen Ressource einen SRL-Bereich dar,
der bisher nicht hinreichend erforscht ist (Miele & Scholer, 2016), aber bereits in
vielversprechender und vielfaltiger Weise mit akademischem Erfolg im Studium in Verbindung
gebracht wird (z. B. Baulke et al., 2018; Engelschalk et al., 2017; Grunschel et al., 2016;
Trautner & Schwinger, 2020). Insbesondere durch die in den letzten Jahren intensivierten
bildungspolitischen Bemihungen zur Sicherung des Studienerfolgs und die damit verbundene
Suche nach Faktoren, die zu dessen Pradiktion und Forderung nutzbar gemacht werden kénnen
(z. B. Bornkessel, 2018; Grunschel & Dresel, 2021; Neugebauer et al., 2019), gewinnt die
Erforschung motivationaler Selbstregulation im Studium an zusétzlicher Relevanz.

Mit dieser Ausgangslage widmete sich die vorliegende Arbeit im Rahmen von flnf
empirischen Studien mittels quer- und langsschnittlicher Designs einer umfassenden
Untersuchung von Zusammenhangen zwischen motivationaler Selbstregulation und
akademischem Erfolg im Studium. Dabei wurden die Nutzungshdufigkeit von
Motivationsregulationsstrategien und motivationsregulatorische Selbstwirksamkeit, als zwei
Aspekte motivationaler Selbstregulation, sowie Studienleistung, Studienabbruchintention und
unterschiedliche Dimensionen der Studienzufriedenheit als studienverlaufsbezogene Facetten
des akademischen Erfolgs in den Blick genommen, um sowohl der Komplexitat des
Motivationsregulationsprozesses (z. B. Miele et al., 2020) als auch der Multidimensionalitat
des Studienerfolgs (z. B. York et al., 2015) Rechnung zu tragen. Im Folgenden werden die
zentralen Befunde der finf Studien entlang der leitenden Forschungsfragen (Kapitel 1.5)
zusammengefasst sowie hinsichtlich ihrer Implikationen und Limitationen studienubergreifend

diskutiert.
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5.1 Zusammenfassung zentraler Befunde

Die im Kapitel 1.5 aufgezeigten Forschungsliicken in Bezug auf die bisherigen Befunde
zum Zusammenhang zwischen motivationaler Selbstregulation und Studienerfolg sowie die
daraus resultierenden Forschungsfragen bildeten die Grundlage fur flinf empirische Studien
(Kapitel 2 bis 4) mit Studierenden diverser Facher der Universitat Duisburg-Essen sowie der
Ruhr-Universitat Bochum, die sich in unterschiedlichen Phasen ihres Studiums befanden.
Dabei wurden in Studie 1 wund Studie 2 die Zusammenhdnge zwischen
Motivationsregulationsstrategien und Studienleistung sowie Studienabbruchintention in den
Blick genommen, wahrend Studie 3 und Studie 4 die Zusammenhdnge zwischen
motivationsregulatorischer Selbstwirksamkeit und drei Dimensionen der Studienzufriedenheit
behandelten. SchlieBlich wurden in Studie 5 der Zusammenhang zwischen den beiden
motivationsregulatorischen Konstrukten sowie ihre jeweiligen Zusammenhénge mit zwei
Studienzufriedenheitsdimensionen aus einer Mehrebenenperspektive beleuchtet.

Studie 1 und Studie 2 wurden von gemeinsamen Forschungsfragen geleitet, die auf
Rahmenmodelle motivationaler Selbstregulation sowie bisherige Befunde zurtickzufihren sind
(z. B. Engelschalk et al., 2017; Schwinger et al., 2009; Schwinger & Stiensmeier-Pelster, 2012).
Es wurde gefragt, ob sich indirekte Effekte der Strategienutzungshaufigkeit, mediiert Giber die
Anstrengung im Studium, auf die Studienleistung in Form von aktuellem Notendurchschnitt
replizieren, auf die Studienabbruchintention Gbertragen und dariber hinaus jeweils bei
Mitberiicksichtigung der Abiturgesamtnote als Kontrollvariable finden lassen. In Studie 1
wurden zur Beantwortung dieser Forschungsfragen 249 Bachelorstudierende mit
unterschiedlichen Facherkombinationen befragt, die sich durchschnittlich im dritten
Fachsemester (M = 3.1, SD = 1.9) befanden und das Lehramt an unterschiedlichen Schulformen
anstrebten. Dabei wurden in einem Querschnittdesign alle untersuchten Konstrukte mittels
papier- und bleistiftbasierter Fragebdgen erfasst. Die Stichprobe der Studie 2 bildeten 210

Erstsemesterstudierende des Bauingenieurwesens. Das Ziel bestand darin, die Befunde aus
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Studie 1 um eine langsschnittliche Perspektive sowie den Fokus auf ein stark
abbruchgefahrdetes MINT-Fach in der Studieneingangsphase zu erweitern und durch das
Heranziehen des vom Prifungsamt nach Ende des ersten Fachsemesters Ubermittelten
Notendurchschnitts abzusichern. Das Untersuchungsdesign von Studie 2 umfasste mehrere
Messzeitpunkte und sowohl Papier-und-Bleistift-Befragungen als auch Online-Befragungen.
Dabei wurden die demographischen Faktoren zu Beginn, die Motivationsregulationsstrategien
in der Mitte und Anstrengung sowie Studienabbruchintention zum Ende des Semesters erhoben.
In  beiden  Studien lieBen  sich  theoriekonforme indirekte  Effekte  der
Strategienutzungshaufigkeit (in Bezug auf den Uber alle untersuchten Strategien gebildeten
Gesamtscore als auch die meisten Einzelstrategien), mediiert tber die erhdhte Anstrengung (als
lernverhaltensbezogener Motivationsindikator, z. B. Schwinger & Stiensmeier-Pelster, 2012),
auf die Studienleistung sowie Studienabbruchintention nachweisen. Darlber hinaus zeigten
sich in beiden Studien, im Gegensatz zu einigen bisherigen Untersuchungen (z. B. Engelschalk
et al., 2017; Wolters, 1998), auch signifikante bivariate Zusammenhange zwischen der
Nutzungshaufigkeit von Motivationsregulationsstrategien (als Gesamtscore bzw. von mehreren
Einzelstrategien) und besserer Studienleistung (d. h. sowohl im Querschnitt mit
selbstberichteten als auch im Lingsschnitt mit ,,echten Studiennoten), die in Ubereinstimmung
mit beispielsweise Befunden von Eckerlein et al. (2019) stehen. AuRerdem konnten auch nach
Kontrolle der Abiturgesamtnote (als traditionellem Préadiktor von Studienerfolg, z. B. Robbins
et al., 2004) der Gesamtscore motivationaler Selbstregulationsstrategien sowie die meisten
Einzelstrategien positiv die Studienleistung und negativ die Studienabbruchintention (direkt
oder indirekt) vorhersagen.

Studie 3 und Studie 4 lagen ebenfalls gemeinsame Forschungsfragen zugrunde, und
zwar ob sich indirekte Effekte motivationsregulatorischer Selbstwirksamkeit, mediiert tiber die
Erwartungs-, Wert- und Kostenkomponenten der Studienmotivation, auf drei

Studienzufriedenheitsdimensionen zeigen und auch nach Kontrolle anderer erklarungskraftiger
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Pradiktoren der Studienzufriedenheit nachweisen lassen. Hierbei handelte es sich um
theoretisch ableitbare (z. B. Miele & Scholer, 2018; Trautner & Schwinger, 2020), aber bisher
nicht untersuchte Mediationseffekte. Im Rahmen der querschnittlichen Studie 3 nahmen 209
Informatikstudierende, die sich durchschnittlich im dritten Fachsemester (M = 3.4, SD = 3.5)
befanden, an einer papier- und bleistiftbasierten Befragung teil. In Studie 4 wurden 169
Erstsemesterstudierende unterschiedlicher MINT-Facher kurz vor ihrem Studienbeginn sowie
zu Beginn des zweiten Fachsemesters befragt. Dabei wurden zum ersten Messzeitpunkt die
demographischen Faktoren, motivationsregulatorische Selbstwirksamkeit sowie Neurotizismus
im papier- und bleistiftbasierten Format und zum zweiten Messzeitpunkt die Studienmotivation
sowie Studienzufriedenheit im Online-Format erhoben. In beiden Studien konnten
theoriekonforme indirekte Effekte motivationsregulatorischer Selbstwirksamkeit auf die
Zufriedenheit mit Studieninhalten, mediiert Gber die héhere Studienmotivation (im Sinne von
hoherer Erfolgserwartung, héherem subjektiven Wert und geringeren wahrgenommenen
Kosten, z. B. Barron & Hulleman, 2015; Kosovich et al., 2015), identifiziert werden. Diese
Mediationseffekte lielRen sich auch unter Berlcksichtigung von Kontrollvariablen (Geschlecht
und Fachsemester in Studie 3; Geschlecht und Neurotizismus in Studie 4) finden, die sich in
friheren Untersuchungen als préadiktiv fur die Studienzufriedenheit erwiesen hatten (Bernholt
et al., 2018; Bluthmann, 2012; Trapmann et al., 2007; Wach et al., 2016). AuBerdem zeigten
sich in beiden Studien, auch in Modellen mit Kontrollvariablen, positive indirekte Effekte
motivationsregulatorischer Selbstwirksamkeit auf die Zufriedenheit mit der Bewaltigung von
Studienbelastungen, vermittelt Gber die hohere Erfolgserwartung als spezifische Komponente
der Studienmotivation. Auch bivariat gab es signifikante positive Zusammenhénge zwischen
motivationsregulatorischer Selbstwirksamkeit und der Zufriedenheit mit Studieninhalten sowie
der Zufriedenheit mit Studienbelastungen in beiden Studien. Hinsichtlich der (mediierten oder

bivariaten) Zusammenhénge zwischen motivationsregulatorischer Selbstwirksamkeit und der
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Zufriedenheit mit Studienbedingungen lieferten Studie 3 und Studie 4 dagegen keine
konsistenten Befunde.

Nachdem vier empirische Studien dieser Arbeit jeweils einen Aspekt motivationaler
Selbstregulation (Strategienutzung in Studie 1 und Studie 2; Selbstwirksamkeit in Studie 3 und
Studie 4) mit Facetten des Studienerfolgs aus der Perspektive der interindividuellen
Unterschiede in Zusammenhang brachten, wurden in Studie 5 beide Aspekte motivationaler
Selbstregulation in den Blick genommen und bezuglich ihres Zusammenhangs sowie ihrer
jeweiligen Zusammenhénge mit zwei Studienzufriedenheitsdimensionen im Langsschnitt
untersucht. Dabei nahm Studie 5 eine Mehrebenenperspektive ein, die eine getrennte
Betrachtung von zeitlich stabilen interindividuellen Unterschieden und intraindividuellen
Prozessen Uber die Zeit ermdglichte (Hamaker et al., 2015; Murayama et al., 2017). So wurde
zum einen die Forschungsfrage aufgestellt, ob sich nach Kontrolle der zeitstabilen
interindividuellen Unterschiede in der motivationsregulatorischen Selbstwirksamkeit und der
Nutzungshaufigkeit ~ von  Motivationsregulationsstrategien  deren intraindividuelle
Verédnderungen Uber die Zeit gegenseitig vorhersagen lassen. Zum anderen wurde gefragt, ob
sich (ebenfalls unter Beriicksichtigung der interindividuellen Unterschiede) die
intraindividuellen Veranderungen in den beiden motivationsregulatorischen Konstrukten und
die intraindividuellen Veranderungen in zwei Zufriedenheitsdimensionen jeweils gegenseitig
vorhersagen lassen. Um diesen Fragestellungen empirisch nachzugehen, wurden im Verlauf
einer zweijahrigen Vier-Wellen-Panelstudie insgesamt 574 Studierende unterschiedlicher
Facher, die sich zum Zeitpunkt der ersten Befragungswelle im vierten Fachsemester befanden,
online befragt. Die vier Befragungswellen fanden einmal pro Semester, jeweils zum Ende der
Vorlesungszeit statt. Auf der interindividuellen Ebene (d. h. hinsichtlich der zeitstabilen
Unterschiede zwischen Personen) konnte ein positiver Zusammenhang zwischen
motivationsregulatorischer Selbstwirksamkeit und der Strategienutzungshdufigkeit (in Bezug

auf den Gesamtscore Uber alle untersuchten Motivationsregulationsstrategien) gefunden
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werden. Zudem gab es auf der interindividuellen Ebene positive Zusammenhénge zwischen
jeweils den beiden motivationsregulatorischen Konstrukten und der Zufriedenheit mit
Studieninhalten sowie Zufriedenheit mit der Bewaéltigung von Studienbelastungen. Dariiber
hinaus zeigten sich auf der intraindividuellen Ebene (d. h. hinsichtlich der Verédnderungen in
den jeweiligen Konstrukten innerhalb von Personen), nach Kontrolle der interindividuellen
Unterschiede sowie der autoregressiven Effekte, negative kreuzverzdgerte Effekte der
motivationsregulatorischen  Selbstwirksamkeit —auf die  Nutzungshéufigkeit  von
Motivationsregulationsstrategien (aber nicht in umgekehrter Richtung). AulRerdem gab es auf
der intraindividuellen Ebene positive kreuzverzdgerte Effekte der motivationsregulatorischen
Selbstwirksamkeit sowohl auf die Zufriedenheit mit Studieninhalten als auch auf die
Zufriedenheit mit der Bewaltigung von Studienbelastungen (aber jeweils nicht umgekehrt).
Dagegen waren die jeweiligen gegenseitigen kreuzverzogerten Effekte zwischen der
Strategienutzung und den beiden Studienzufriedenheitsdimensionen statistisch nicht
signifikant. Zentral lasst sich in Bezug auf Studie 5 festhalten, dass sich die intraindividuellen
Verdnderungen in  der  Strategienutzungshdufigkeit sowie in  den  beiden
Studienzufriedenheitsdimensionen durch die intraindividuellen Veranderungen in der
motivationsregulatorischen Selbstwirksamkeit vorhersagen lassen. Diese Befunde erweitern
malgeblich den bisherigen Forschungstand zu den Zusammenhédngen zwischen Aspekten
motivationaler Selbstregulation und Facetten des akademischen Erfolgs im Studium, der
hauptsachlich auf Untersuchungen interindividueller Unterschiede basiert (z. B. Baulke et al.,
2018, Engelschalk et al., 2017; Grunschel et al., 2016; Heinze, 2018; Trautner & Schwinger,

2020).

5.2 Theoretische und praktische Implikationen

Die oben zusammengefassten Hauptbefunde der im Rahmen dieser Arbeit

durchgefuhrten empirischen Studien sind von theoretischer und praktischer Bedeutung.
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Zundachst liefern sie zusatzliche Belege fir die Anwendbarkeit der im Kapitel 1.1 vorgestellten
Rahmenmodelle motivationaler Selbstregulation auf einen breiteren Kontext, in diesem Fall in
Bezug auf das akademische Lernen im Studium (Miele & Scholer, 2018; Schwinger &
Stiensmeier-Pelster, 2012; Wolters, 2003, 2011). Der theoretisch postulierte
Erklarungsmechanismus des Zusammenhangs zwischen effektiver —motivationaler
Selbstregulation und akademischem Erfolg Uber gestiegene Motivation, der bereits in friiheren
Studien thematisiert wurde (z. B. Engelschalk et al., 2017; Schwinger et al., 2009), konnte in
dieser Arbeit anhand von jeweils zwei quer- und langsschnittlichen Untersuchungen weiter
gestutzt werden. So wurde die vermittelnde Rolle sowohl von studienbezogener Anstrengung
als lernverhaltensbezogenem Motivationsindikator weitgehend repliziert als auch von kognitiv
wahrgenommenen Komponenten der Studienmotivation aufgezeigt, und zwar hinsichtlich
unterschiedlicher Facetten des Studienerfolgs als Outcomes.

Des  Weiteren  heben  die  vorliegenden  Befunde die  Bedeutung
motivationsregulatorischer Selbstwirksamkeit hervor, eines Konstrukts, dem bisher in
theoretischen Rahmenmodellen motivationaler Selbstregulation sowie in der empirischen
Forschung wenig explizite Beachtung geschenkt wurde (Trautner & Schwinger, 2020). Die
Relevanz motivationsregulatorischer Selbstwirksamkeit wird zum einen durch ihre robusten
positiven (inter- und intraindividuellen) Zusammenhdnge mit zwei Dimensionen der
Studienzufriedenheit (Zufriedenheit mit Studieninhalten und Zufriedenheit mit der
Bewadltigung von  Studienbelastungen) verdeutlicht. Zum anderen stellte sich
motivationsregulatorische Selbstwirksamkeit als Pradiktor fir die Nutzungshaufigkeit von
Motivationsregulationsstrategien heraus. Nach Kontrolle des positiven interindividuellen
Zusammenhangs zwischen diesen Konstrukten zeigte sich auf der intraindividuellen Ebene ein
negativer Zusammenhang: Eine Erhéhung motivationsregulatorischer Selbstwirksamkeit sagte
seltenere Strategienutzung zu einem spéteren Zeitpunkt voraus (d. h. nachdem Personen sich in

Bezug auf ihre Motivationsregulation selbstwirksamer flhlten, nutzten sie darauffolgend die
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unterschiedlichen Motivationsregulationsstrategien seltener). Insgesamt stitzen diese
Ergebnisse die theoretisch  plausible Annahme, dass motivationsregulatorischer
Selbstwirksamkeit als einer Art des metamotivationalen Wissens (bezogen auf das Selbst) eine
wichtige Rolle im Motivationsregulationsprozess zukommt (Miele & Scholer, 2018; Miele et
al., 2020).

Daruber hinaus reiht sich diese Arbeit in die aktuelle Diskussion Uber die Bedeutung
der Nutzungshéufigkeit von Motivationsregulationsstrategien fir die effektive Selbstregulation
beim Lernen ein (z. B. Béulke et al., 2021; Engelschalk et al., 2017). So deuten die vorgestellten
Ergebnisse darauf hin, dass durch die Nutzungshaufigkeit von Motivationsregulationsstrategien
zwar mehrere Studienerfolgsfacetten vorhergesagt werden kénnen, allerdings nicht unbedingt
ihre Verdnderung (ber die Zeit (zumindest im Hinblick auf zwei Dimensionen der
Studienzufriedenheit), sodass die gefundenen Zusammenhéange moglicherweise hauptséachlich
auf stabilen interindividuellen Unterschieden beruhen. So spielte eine Veranderung in der
Strategienutzungshéufigkeit keine signifikante Rolle fir die Pradiktion der Veranderung in der
Studienzufriedenheit auf der intraindividuellen Ebene, trotz eines signifikanten positiven
Zusammenhangs auf der interindividuellen Ebene. Diese Befunde legen nahe, dass eine
Erhéhung der Nutzungshéufigkeit von Motivationsregulationsstrategien nicht per se
zielfhrend sein muss, und stehen im Einklang mit der Annahme von Wirth und Leutner (2008;
siehe hierzu auch Dresel et al., 2015), dass die h&ufigere Nutzung von Lernstrategien nicht mit
verbesserten Selbstregulationskompetenzen gleichzusetzen ist, denn fir die -effektive
Selbstregulation beim Lernen sind vielmehr die Strategiepassung sowie die Qualitat der
Strategieanwendung entscheidend. Es erscheint dartber hinaus theoretisch plausibel, dass
hochqualitativer Einsatz optimal passender Strategien hdufige Strategienutzung obsolet machen
kann. Indirekt sprechen fir diese Annahme die oben beschriebenen Befunde zu den negativen
intraindividuellen Zusammenhéangen zwischen motivationsregulatorischer Selbstwirksamkeit

und der Strategienutzungshaufigkeit.
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Neben den theoretischen Implikationen liefert diese Arbeit potenziell nutzliche
Ansatzpunkte fir die Hochschulpraxis. Es konnte zum einem gezeigt werden, dass sich sowohl
motivationsregulatorische Strategienutzung als auch Selbstwirksamkeit eignen, um
unterschiedliche Facetten des (spateren) Studienerfolgs vorherzusagen. So kdnnen diese
Befunde fiir diagnostische Zwecke genutzt werden, zum Beispiel fur studienvorbereitende
Online-Self-Assessments, breitangelegte Screenings zum Studienbeginn oder fiir individuelle
Beratungsangebote im Studienverlauf (z. B. Berthold et al., 2015). Zum anderen konnte die
Relevanz intraindividueller ~ Verdnderungen in  der  motivationsregulatorischen
Selbstwirksamkeit sowohl fur die darauffolgenden intraindividuellen Veranderungen in der
Strategienutzung als auch der Studienzufriedenheit gezeigt werden. Entsprechend kénnen diese
Befunde in die (Weiter-)Entwicklung wvon spezifischen Trainings motivationaler
Selbstregulation (z. B. Eckerlein, 2020) oder von allgemeinen Trainings selbstregulierten
Lernens (z. B. Dignath et al., 2015; Schmitz & Wiese, 2006) mit einflielen, im Sinne eines
besonderen Augenmerks auf die Férderung motivationsregulatorischer Selbstwirksamkeit.
Eine Implementierung derartiger TrainingsmaBnahmen bietet sich vor allem in der
Studienvorbereitungs- bzw. Studieneingangsphase an, zum Beispiel im Rahmen von
Vorkursen, um die Studienanfangerinnen und -anfanger mit den fir die Erfillung von
(bevorstehenden) Studienanforderungen wichtigen Selbstregulationskompetenzen auszustatten
und somit auch auf diesem Wege fur einen erfolgreich(er)en Studienstart beziehungsweise

Studienverlauf vorzusorgen.

5.3 Limitationen und Ausblick

Neben den studienspezifischen, in den Kapiteln 2.6.2, 3.6.2 und 4.6.2 bereits
aufgezeigten Limitationen, lassen sich studienlibergreifend insbesondere folgende Grenzen der
vorliegenden Arbeit herausstellen. Zum einen hat die in dieser Arbeit zugrunde gelegte

Konzeptualisierung von motivationaler Selbstregulation und Studienerfolg und die damit
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verbundene Auswahl der untersuchten Konstrukte nicht nur ihre Stérken, sondern auch ihre
Grenzen. Zum anderen betreffen die Limitationen die Art der empirischen Datenerfassung, der
statistischen Modellierung sowie des verwendeten Studiendesigns.

Bei der Konzeptualisierung von motivationaler Selbstregulation sowie von
akademischem Erfolg im Studium wurde versucht, diese aus unterschiedlichen Seiten zu
beleuchten und somit deren jeweils komplexen und vielschichtigen Charakter zu
berucksichtigen. Bei den ausgewahlten Aspekten motivationaler Selbstregulation handelt es
sich zum einen um die Strategienutzungshaufigkeit aus dem Bereich der Motivationskontrolle
(Wolters, 2003, 2011), einem in diesem Kontext haufig untersuchten Konstrukt, dessen
Bedeutsamkeit aufgrund von teilweise inkonsistenten Befunden aktuell umstritten ist (Béulke
et al., 2021; Eckerlein et al., 2019; Engelschalk et al., 2017; Grunschel et al., 2016; Schwinger
& Stiensmeier-Pelster, 2012; Smit et al., 2017; Wolters, 1998). Zum anderen handelt es sich
um motivationsregulatorische Selbstwirksamkeit, die dem Bereich des metamotivationalen
Wissens zugeordnet werden kann (Miele et al., 2020) und bisher kaum untersucht wurde
(Trautner & Schwinger, 2020). Somit wurden in dieser Arbeit zwei wichtige Aspekte
motivationaler Selbstregulation untersucht, allerdings qualitative Unterschiede in der
Strategienutzung (Engelschalk et al., 2017), andere Arten des metamotivationalen Wissens (z.
B. konditionales Strategiewissen; Steuer et al., 2019) sowie das metamotivationale Monitoring
(Miele & Scholer, 2018) nicht bertcksichtigt. Da fur die motivationsregulatorische
Selbstwirksamkeit bisher keine Befunde zu den Zusammenh&ngen mit anderen Aspekten
motivationaler Selbstregulation auBer der Nutzungshdufigkeit von unterschiedlichen
Motivationsregulationsstrategien vorliegen, bieten sich insbesondere diesbeziiglich zahlreiche
Ansatzpunkte fur zukinftige Forschung. Im Speziellen wére es angesichts des hier gezeigten
negativen intraindividuellen  Zusammenhangs  zwischen  motivationsregulatorischer
Selbstwirksamkeit und Haufigkeit der Strategienutzung aus theoretischer Sicht interessant zu

untersuchen, ob sich zwischen motivationsregulatorischer Selbstwirksamkeit und der Qualitét
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der Strategienutzung hingegen ein positiver Zusammenhang auf der intraindividuellen Ebene
zeigt. Bei der Konzeptualisierung der Strategienutzung stutzte sich diese Arbeit auf die von
Schwinger et al. (2007) vorgeschlagene, umfassende und im deutschen Hochschulkontext
validierte Taxonomie von acht Motivationsregulationsstrategien. In anderen Quellen werden
weitere Strategien genannt, wie zum Beispiel Fahigkeitsbezogene Selbstinstruktion
(Engelschalk et al., 2015) oder Attributionskontrolle (Wolters, 2003), welche von Studierenden
zur Regulation ihrer Motivation ebenfalls genutzt werden kdnnen, aber im Rahmen dieser
Arbeit keine Beriicksichtigung fanden. In einer d&hnlichen Weise wurden in dieser Arbeit durch
die Konzeptualisierung des akademischen Erfolgs im Sinne von Studienleistung,
Studienabbruchintention sowie Studienzufriedenheit zwar mehrere, aber nicht alle mdglichen
beziehungsweise alle relevanten Studienerfolgsfacetten untersucht (Guterman, 2020; Kuh et al.,
2006; York et al., 2015). Unter den Facetten des Studienerfolgs, die in Zukunft in Verbindung
mit motivationaler Selbstregulation untersucht werden konnten, ist beispielsweise der erzielte
(objektive und subjektiv wahrgenommene) Fachwissens- bzw. Kompetenzzuwachs im
Studienverlauf in Bezug auf konkrete Lehrveranstaltungen zu nennen. Dartiber hinaus wiirde
die Untersuchung der studienergebnisbezogenen Rolle motivationaler Selbstregulation, zum
Beispiel hinsichtlich des tatsachlichen Studienabbruchs sowie der Studiendauer, den aktuellen
Forschungsstand bereichern.

Als eine weitere Limitation dieser Arbeit ist der Uberwiegende Verlass auf
selbstberichtete Daten anzufiihren. Bis auf den vom Priafungsamt Gbermittelten
Notendurchschnitt in Studie 2 wurden alle Konstrukte durch Selbstberichte mithilfe von
Fragebogenskalen erhoben, die eine zeitlich 6konomische Methode der Datenerfassung im
Hinblick auf die Durchfthrung und Auswertung darstellen, hdufig aber in der SRL-Forschung
fur ihre potenziellen Validitatsdefizite in der Kritik stehen (z. B. Sporer & Brunstein, 2006).
Fur derartige Variablen wie motivationsregulatorische Selbstwirksamkeit, Studienmotivation,

Studienzufriedenheit und Studienabbruchintention, bei denen es gerade um die subjektive
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Erfanrung  beziehungsweise =~ Wahrnehmung geht, erscheinen  Selbstberichte im
Fragebogenformat allerdings als eine adaquate Wahl (Chan, 2009; Howard, 1994). Diese
konnten in weiteren langsschnittlichen Untersuchungen beispielsweise durch Methoden des
Experience Sampling (unter Verwendung von Kurzskalen) erganzt werden (de Vries et al.,
2020; Diener et al., 2018; Scollon et al., 2003), um gegebenenfalls kurzzeitige Fluktuationen
im Tages- oder Wochenverlauf zu erfassen. Zwecks handlungsnaherer Erfassung der Nutzung
von Motivationsregulationsstrategien oder der studienbezogenen Anstrengung ware der Einsatz
von beispielsweise strukturierten Lerntageblichern oder Protokollen des lauten Denkens als
alternative, im Bereich des selbstregulierten Lernens haufig eingesetzte Selbstberichtformate
denkbar (Panadero, 2017; Roth et al., 2016; Spérer & Brunstein, 2006). In Bezug auf die
studienbezogene Anstrengung wirde sich unter Umstadnden auch eine objektivere Art der
Erfassung zum Beispiel anhand von computerbasierten Logfile-Dateien anbieten (Winne &
Hadwin, 2013; Winne et al., 2006). Inwieweit sich objektivere Methoden fir die Erfassung
(meta)motivationaler Prozesse beim Lernen (z. B. Nutzungshaufigkeit von unterschiedlichen
Motivationsregulationsstrategien) eignen konnten, ist unklar und bedarf umfassender
zukinftiger Forschung (Dindar et al., 2020; Dorrenbacher-Ulrich et al., 2021; Noroozi, et al.,
2020). Da unterschiedliche Methoden der Datenerfassung ihre Vor- und Nachteile mit sich
bringen und in Bezug auf ein und dasselbe Konstrukt mitunter nur schwach miteinander
korrelieren, wird im SRL-Bereich zunehmend fiir eine multimodale Datenerfassung pladiert
(Callan & Cleary, 2017; Dorrenbécher-Ulrich et al., 2021; Noroozi, et al., 2020). Hinsichtlich
der vorliegenden Befunde wére daher eine Replikation mit anderen beziehungsweise
unterschiedlichen Erfassungsmethoden wiinschenswert.

Aufgrund der Komplexitat der zu schatzenden Modelle im Verhéltnis zu den
rekrutierten Stichprobengréfien (Jackson, 2003; Schreiber et al., 2006), wurde in den
durchgefuhrten Studien auf die statistische Modellierung mit manifesten Variablen

zuriickgegriffen. Dies ermdglicht auRerdem eine bessere Vergleichbarkeit mit friheren Studien,
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die flir diese Arbeit als Ausgangspunkt dienten und deren Befunde hiermit weitergehend
repliziert werden konnten (Engelschalk et al., 2017; Grunschel et al., 2016; Trautner &
Schwinger, 2020). Diese Arbeit liefert zudem uUberwiegend in sich stimmige, unter
Berlicksichtigung von Kontrollvariablen sowie tiber mehrere Stichproben und unterschiedliche
(quer- und langsschnittliche) Studiendesigns hinweg robuste Ergebnisse. Dennoch sind die
vorgestellten Befunde dahingehend eingeschrankt, dass Messfehler der untersuchten Variablen
unbertcksichtigt bleiben. In zukinftigen Studien soll daher die Realisierung groRerer
Stichproben angestrebt werden, um eine messfehlerbereinigte Modellierung auf latenter Ebene
zu ermdglichen.

Es bleibt auRerdem anzumerken, dass allen finf im Rahmen dieser Arbeit
durchgefuhrten Studien ein korrelatives Design zugrunde lag, das keine kausalen Schlusse
erlaubt, sodass eine Replizierung in experimentellen Settings beispielsweise im Rahmen von

Trainingsexperimenten mit randomisierten Kontrollgruppendesigns aussteht.

5.4 Schlussfolgerung

AbschlieBend lasst sich festhalten, dass diese Dissertation — trotz der aufgezeigten
Grenzen — durch die Untersuchung von quer- und langsschnittlichen Zusammenhéngen
zwischen motivationaler Selbstregulation und akademischem Erfolg im Studium einen
relevanten Beitrag zum Forschungsstand hinsichtlich eines aktuellen Themas leistet und
unterschiedliche Ansatzpunkte fir weitere Forschung bietet. Die zentralen Befunde dieser
Arbeit, die die bisherige Befundlage zur Relevanz effektiver motivationaler Selbstregulation
im Studium untermauern und erweitern, konnen auflerdem in der Hochschulpraxis,

beispielsweise zur Gestaltung einer gelungenen Studieneingangsphase, angewendet werden.
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Anhang

Items der auf den Lernkontext adaptierten Subskala Selbstmotivierung aus dem Volitional
Components Questionnaire (VCQ; Frohlich & Kuhl, 2003; Kuhl & Fuhrmann, 1998) zur

Erfassung motivationsregulatorischer Selbstwirksamkeit in Studie 5.

Nr. Item [eigene Umformulierung]

1 Wenn mein Durchhaltevermdgen beim Lernen nachldsst, weil} ich meist genau,
wie ich meine Lust daran wieder verstarken kann.

2 Bei einer schwierigen Lernaufgabe kann ich gezielt auf die positiven Seiten
schauen.

3 Ich kann es schaffen, mein Interesse auch fiir anfangs uninteressante
Lernaufgaben zu wecken.

4 Ich kann mich meist ganz gut motivieren, wenn der Durchhaltewille beim
Lernen nachlasst.

5 Wenn das Lernen langweilig wird, weif3 ich meist, wie ich wieder Spal3 daran
finden kann.

Instruktion:

Bitte kreuzen Sie bei den folgenden Aussagen an, inwieweit diese auf Sie personlich

zutreffen. Antworten Sie spontan, aber sorgféltig und lassen Sie bitte keine Aussage aus.

Antwortformat:

stimmt nicht = 1, stimmt eher nicht = 2, stimmt eher = 3, stimmt genau = 4
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