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Abstract

Self-regulated learning (SRL) is valuable for meeting continuously changing education needs.
SRL skills can help us identify the learning challenges and problems that we face as well as our
own behaviors and actions in such situations. However, regulating one’s own learning is not
always easy. Consequently, there is a need to consider how the development of these skills can be
supported in school contexts and what kind of support learners need for their futures in particular.
This study aims to investigate how students interpret their own and their group’s regulated
learning in both individual and collaborative learning processes and to discuss how different SRL
aspects can be supported in different learning contexts.

The study consists of three separate studies. The first two are empirical studies that investigated
student interpretations and experiences of challenging learning situations and how these connect
to the SRL skills of students in individual and collaborative learning. The third study is a literature
review that focused on evaluating different characteristics of existing SRL instruments that can be
used to measure and support different aspects of students’ SRL.

The results show how the interpretations of individual students regarding their own SRL skills
and the challenging learning situations they experienced are connected and can predict the
students’ learning support needs. However, recognizing one’s own regulatory actions or the
challenging learning situations one experienced is not always easy for students, especially in
connection to emotionally challenging situations as well as motivation and emotion regulation
strategies. Furthermore, the findings indicate that SRL support instruments do not often focus on
supporting student motivation and emotion regulation skills in comparison to cognitive functions
of learning.

This dissertation highlights how individual student interpretations can be a useful source of
information for both practitioners and SRL research by increasing awareness of student
interpretations of learning in both individual and collaborative learning processes. In addition,
more comprehensive SRL support tools need to be designed in order to respond to the SRL needs
of students.

Keywords: collaborative learning, individual interpretations, individual learning, self-
regulated learning, supporting self-regulated learning
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Tiivistelmä

Oppimisen itsesäätelytaidot ovat keskeisiä muuttuvassa maailmassa, joka edellyttää jatkuvaa
uuden oppimista. Oppimisen itsesäätely ei kuitenkaan ole aina helppoa, sillä se on monitahoi-
nen prosessi. Erityisesti oppimisen aikana kohdatut haasteet voivat johtaa tilanteeseen, jossa
oppija ei aktivoi itsesäätöisen oppimisen prosesseja. Tarvitaan tutkimusta, joka tuottaa tietoa eri-
laisten oppimisen aikaisten haasteiden ja itsesäädellyn oppimisen välisestä yhteydestä sekä siitä,
millaista oppimisen itsesäätelytaitojen tukea tarvitaan. Näin voidaan tarjota vastauksia siihen,
miten itsesäätöistä oppimista ja oppisen taitoja voidaan tukea ja kehittää kouluissa. Tämä tutki-
mus pyrkii vastaamaan tähän haasteeseen tarkastelemalla, miten oppijat tulkitsevat ja tunnista-
vat heidän oman ja ryhmänsä oppimisen säätelyprosesseja ja miten itsesäätöistä oppimista voi-
daan tukea etenkin haastavissa oppimisen tilanteissa.

Tutkimus koostuu kolmesta osatutkimuksesta. Kaksi ensimmäistä tarkastelee, millaisia haas-
tavia tilanteita oppijat kokevat yksilö- ja yhteisöllisen oppimisen tilanteissa ja miten nämä erilai-
set haasteet ovat yhteydessä opiskelijoiden raportoimiin itsesäätelytaitoihin. Kolmas tutkimus
selvittää kirjallisuuskatsauksen avulla, miten oppijoiden itsesäätelytaitoja voidaan mitata ja
tukea.

Tulokset osoittavat, että oppimisen itsesäätelytaitojen tai kohdattujen haastavien oppimisti-
lanteiden tunnistaminen ei ole oppijoille helppoa. Erityisesti tunteisiin liittyvien haasteiden sekä
motivaation ja tunteiden säätelytaitojen tunnistaminen on aika-ajoin haastavaa, vaikka juuri
haastavat tilanteet lisäsivät oppimisen säätelyn tarvetta. Lisäksi havaittiin, että itsesäätelyn
tukeen keskittyvät välineet painottuvat oppijoiden kognitiivisten prosessien tukemiseen ja moti-
vaatiota ja tunteiden säätelyä tukevat välineet ovat harvinaisia.

Kokonaisuutena tämän väitöstutkimuksen tulokset lisäävät ymmärrystä oppijoiden oppimisen
itsesäätelystä. Tulokset osoittavat, että oppijoiden omat subjektiiviset tulkinnat itsesäätöisestä
oppimisesta ovat keskeisiä, kun halutaan ymmärtää itsesäätöisen oppimisen toteutumisen ehto-
ja. Johtopäätöksenä voidaankin todeta, että tulevaisuudessa on tarvetta kehittää välineitä, jotka
kohdistuvat eksplisiittisesti oppimisen itsesäätelyn kognitiivisten, motivationaalisten ja emotio-
naalisten tekijöiden tukemiseen yksilöllisten ja yhteisöllisen oppimisen tilanteissa.

Asiasanat: oppimisen itsesäätely, oppimisen itsesäätelyn tuki, yhteisöllinen oppiminen,
yksilön oppiminen





 

 

We don’t grow when things are easy; we grow when we 
face challenges. 
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1 Introduction 

Learning skills, especially self-regulated learning (SRL), are valuable for meeting 

our continuously changing education needs. SRL skills can help us to identify the 

challenging learning situations and problems we face as well as our behaviors and 

actions in these situations (Winne & Hadwin, 2008). These skills also have the 

potential to be used in working contexts and other areas of life as well (Binkley et 

al., 2012; World Economic Forum [WEF], 2018). In particular, people’s ability to 

interpret their learning activities in different contexts in order to reach the 

metacognitive awareness of their own behavior (Schunk & Greene, 2018a; 

Zimmerman, 2002) has the potential allow them to face the requirements imposed 

by the technologically complex and economically competitive world, as well as by 

the continuously changing nature of work and fast technological development, are 

setting for their working and learning in individual and social situations. This has 

been noted, for example, in the Future of Jobs Report (WEF, 2018), which 

highlights how core work-related skills require that people possess the ability to 

use different learning skills, which include cognitive, creative problem-solving, 

resource management, and social interaction abilities. This has also recently been 

actualized during the global COVID-19 crisis, which has caused not only a global 

health crisis but also a global work and education crisis by bringing with it a sudden 

and sharp increase in remote work for schools and workplaces all over the world 

(Schleicher, 2020). For example, in a school context, this means that the abilities 

of students to systematically set goals, plan their learning actions, understand 

learning tasks, choose their learning strategies, and to systematically monitor and 

evaluate their own behavior (Winne & Hadwin, 2008; Zimmerman, 2002) is now 

required more than ever. Students have a need for teacher support and, 

simultaneously, teachers have a need for support and tools that would allow them 

to support the learning of their students in the best possible way. 

Previous studies have shown how SRL skills—which refer to the people’s 

ability to systematically activate and sustain their cognition, motivation, emotion, 

behavior, and affect in order to reach their learning goals (Schunk & Greene, 2018a; 

Zimmerman, 2002)—are especially needed to face the requirements that the 

continuously changing world is setting for both our individual and collaborative 

working conditions. For instance, SRL skills have the potential to promote learning 

at schools in many ways. They have the potential to help students become 

successful, motivated, persistent, and well-being (Heikkilä, Lonka, Nieminen & 

Niemivirta, 2012; Perry, 1998; Pintrich & De Groot, 1990; Tuominen-Soini, 
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Salmela-Aro & Niemivirta, 2012; Zimmerman, 2002). On the other hand, lacking 

these skills can have negative effects on both our learning and working. In 

individual working situations, for example, the lack of SRL skills can lead to 

difficulties in recognizing the requirements of the working environment as well as 

the regulatory actions that must be recognized before actual SRL actions can begin 

(Winne, 2018; Winne & Hadwin, 2008; Zimmerman, 2002). Similarly, in 

collaborative working contexts, an individual’s lack of SRL skills can also make 

collaborative work more challenging by making it harder for groups to form shared 

understanding of their goals, plans, and work strategies (Järvelä, Malmberg & 

Koivuniemi, 2016; Kempler-Rogat & Linnenbrink-Garcia, 2011; Panadero, 

Kirschner, Järvelä, Malmberg & Järvenoja, 2015). 

SRL skills are skills that are useful for our behavior—thus, our educational 

systems and schools should consider how they can help students develop their SRL 

skills, beginning with students in their first school years (Efklides & Misailidi, 2019; 

Häkkinen, Järvelä, Mäkitalo-Siegl, Ahonen, Näykki & Valtonen, 2017; Kurki, 

Järvenoja & Järvelä, 2018). In particular, taking account of student SRL skills, 

covering social and emotional aspects, and responding to the individual learning 

needs of students can all be highlighted as useful factors to consider when planning 

the use of supportive SRL teaching practices (Organisation for Economic Co-

operation and Development [OECD], 2020). Consequently, actions to identify, 

forecast, and support the development of students’ SRL skills at schools have 

already begun. For example, in Finland, curriculum reform has begun highlighting 

the lifelong and ongoing learning skills that educational systems are asked to take 

into account and to support at schools by remembering the multifaceted nature of 

learning, where the cognitive, motivational, and emotional activities of students are 

intertwined (Opetushallitus, 2014). 

However, supporting students’ SRL skills in practice is not always an easy task 

for teachers, who have been found to often struggle with questions regarding how 

students can be engaged to learn and how they can help students in situations in 

which things are not easy and are not progressing fluently (e.g., Schleicher, 2020). 

Based on previous studies, it also seems that, for schools, it is natural to focus on 

supporting the cognitive aspects of student learning, which are especially needed 

when learning to memorize new things (Dignath & Büttner, 2008, 2018). At the 

same time, reports have shown that people are not only struggling at schools but 

also in their working lives. For instance, the numbers for those struggling with high 

stress levels, tiredness, and burnouts are high, especially among young adults 

(Sutela, Pärnänen & Keyriläinen, 2019). Furthermore, the growing tendency 
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toward remote work for both work and school purposes has placed people in an 

even more challenging situation, where a more independent way of working 

requires them to have SRL skills in particular. From the perspective of teachers and 

students, there is much to accomplish. This is because students, especially young 

ones, are unable to respond on their own to the challenge posed by the current 

demands that the constantly changing society has set for the development of their 

learning skills. 

To support the work of students and teachers, it is necessary to study in more 

detail in which situations and at what times SRL skills are needed, as well as how 

the different cognitive, motivational, and emotional needs of individual students—

and their experiences—are connected. Previous studies have shown how different 

challenging learning situations, if interpreted correctly, can promote students’ use 

of SRL skills in practice when students possess enough skills and/or have the 

support they need to regulate their own learning in these situations (Perry, 1998; 

Hadwin, Järvelä & Miller, 2011; Winne & Hadwin, 2008). From this point of view, 

the interpretations and metacognitive awareness of individual students regarding 

situations that call for regulation—as well as their ability to use different regulatory 

strategies to control and regulate their own behavior and the environmental features 

of the learning environment in different phases of their learning—can be helpful 

skills for recognizing and facing different challenging learning situations that arise 

in learning and everyday life (Hadwin, et al., 2011, 2018; Winne & Hadwin, 2008). 

However, although the SRL of individual students has been studied extensively 

using different self-report measures that highlight student interpretations and 

experiences (e.g., Boekaerts, 1996; Boekaerts & Niemivirta, 2000; Panadero, Klug 

& Järvelä, 2016; Pintrich & De Groot, 1990; Wolters, 2003), there is still a need for 

more study on how students interpret their regulatory skills and situations that call 

for regulation, as well as what types of suggestions these results set for SRL 

research and support. 

Previous studies have focused on studying the SRL activities of students when 

they work in challenging task conditions (e.g., Azevedo & Cromley, 2004; 

Bouffard-Bouchard, Parent & Larivée, 1993; Greene, Moos, Azevedo & Winters, 

2008). However, less attention has been paid to everyday challenges, which are a 

natural part of learning, regardless of what the task conditions are (Efklides, 

Schwartz & Brown, 2018). This dissertation aims to contribute to this issue and to 

treat students as unique persons, all of whom have their own unique sets of skills, 

knowledge, and motivational and emotional experiences that affect their learning 

(Bandura, 1986; Efklides et al., 2018). The interpretations and experiences of 
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individual students can be especially useful for highlighting both individual and 

collaborative learning situations and for showing how these interpretations are 

actualized in practice. Making the interpretations and experiences of individual 

students the focus of both individual and collaborative learning research would 

offer detailed information about students’ SRL skills, their metacognitive 

awareness, and the situations in which they particularly need help to interpret their 

own learning (Winne, 2018). This information is useful because it shows what types 

of needs students have in relation to their learning and to SRL support practices. 

At the same time, while SRL studies are highlighting the usefulness of putting 

more effort into supporting the development of SRL skills in students and offering 

different individual and social learning possibilities for using these skills, the 

educational field itself—especially teachers—is lacking systematic information 

about existing SRL support instruments and tools (Dignath & Buttner, 2018). More 

information is needed on how SRL skills have been studied and supported, as well 

as on how this information is connected to the experiences and needs of individual 

students in relation to their own SRL and to the challenging learning situations that 

they have experienced in different individual and collaborative contexts. Focusing 

on these topics can provide us with a more comprehensive idea about how student 

SRL skill development can be supported in the most efficient way in educational 

practices. 

Hence, this dissertation makes a particular contribution to SRL research from 

the point of view of individual students by showing their interpretations about their 

own SRL in different challenging individual and collaborative learning situations 

and by discussing how SRL can be supported in educational practices. To achieve 

this objective, three different studies, as a continuum for one another, were formed 

using the mixed method approach (Creswell & Plano Clark, 2011). A combination 

of different research and data collection methods made it possible to develop a more 

comprehensive explanation about the phenomenon under study (Boekaerts & 

Corno, 2005; Creswell & Plano Clark, 2011). The study aims and research methods 

are explained in detail in Chapters 3 and 4. 

This dissertation is structured in two parts. The first part presents the main 

theoretical background of the study, introduces the methodologies used, justifies 

the methodological decisions made, and discusses the main findings. The second 

part comprises three published and peer-reviewed articles, which form the basis of 

this dissertation. 
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2 Theoretical framework 

The theoretical framework of this dissertation builds on the theoretical ideas of the 

socio-cognitive model of SRL (Zimmerman, 2002), which is based on 

Zimmerman’s (1989) triadic analysis and Bandura’s social cognitive theory (1986). 

This chapter consists of three parts. The first part introduces the basic theoretical 

background of this dissertation. It explains how learning is understood in the social 

cognitive theory and how this is connected to the concept of SRL. The second part 

describes in detail the recent developments in and findings of the SRL theory in 

light of the general framework of this study. The third part focuses on the learning 

design perspective and discusses how SRL skills can be learned and supported, as 

well as what the roles of students and teachers are from this perspective. 

2.1 Socio-cognitive approach for explaining how learning happens 

Human behavior has often been explained in terms of unidirectional causation, 

where behavior is understood as either being shaped and controlled by 

environmental factors or driven by internal dispositions (Bandura, 1999). The 

social cognitive theory sees learning and human functioning as a product of a 

dynamic interplay of personal, behavioral, and environmental processes and 

influences (Bandura, 1986; Usher & Schunk, 2018; Zimmerman, 1989). In 

Bandura’s (1986) social cognitive theory, learning is seen as a complex and unique 

process that occurs in triadic reciprocity, where different cognitive and personal 

factors, behaviors, and environmental factors interact in a reciprocal manner. From 

this point of view, the human mind is understood as generative, creative, proactive, 

and self-reflective, not just reactive (Bandura, 1999). This is also one of the basic 

principles of the learning sciences (Sawyer, 2014), which see learning as something 

that is not only happening as a result of better instruction but also through the active 

participation of learners in which learners learning skills and metacognitive 

awareness play a key role (Pintrich, 2000; Winne & Hadwin, 2008; Zimmerman, 

2002). 

Bandura’s social cognitive theory has created the foundation for the 

development of the SRL theory, which constitutes the main theoretical background 

of this study (see Sub-chapter 2.2). For example, Zimmerman (1989) introduces 

the social cognitive conception of SRL through his triadic analysis, where the 

reciprocal relations of personal factors, behaviors and environmental factors are 

defined in detail. In Bandura’s (1986) social cognitive theory and Zimmerman’s 
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(1989) triadic analysis, the focus of interest is the exploration of social and 

motivational influences on the self-regulatory behavior of individual students and 

how this behavior can be introduced through self-observation, self-judgement, and 

self-reaction. This theoretical orientation emphasizes the complexity and 

uniqueness of learning and has a strong vision about the capabilities and 

experiences of individual students. It highlights their active awareness and 

participation, as well as their abilities to learn and affect their own learning 

processes, cognitive strategy use, metacognitive thinking, motivational factors, 

emotions, and behaviors (Boekaerts & Pekrun 2015; Pintrich, 2000; Winne & 

Hadwin, 2008; Zimmerman, 2000, 2002), without forgetting the environmental and 

situational factors of learning (Cleary, Gallan & Zimmerman, 2012; Greeno & 

Engström, 2014; Järvenoja, Järvelä & Malmberg, 2015). Drawing from this 

theoretical framework, where personal and environmental factors are not seen as 

independent but rather as factors that determine one another (Bandura, 1986), it is 

indicated that diversity in social practices produces substantial individual 

differences in the abilities and learning skills of students (Bandura, 1986; Tudge & 

Winterhoff, 1993). Here, it is also worth considering what role the interpretations 

and experiences of students play in this theoretical perspective. For that reason, in 

this dissertation, the focus is especially placed on the interpretations of individual 

students about their regulated learning in different individual and collaborative 

learning situations. Student interpretations are considered to be the base for the SRL 

of students because they create the foundation for the metacognitive awareness of 

students, which is also the cornerstone of SRL student activities (Efklides, 2019; 

Winne, 2018; Zimmerman, 2000, 2002). 

In SRL, students not only regulate and control their own behavior, but an aspect 

of this regulation can also be connected to environmental issues. This means that 

the learning environments in which students work are always partly under their 

personal influence as well (Bandura, 1986; Tudge & Winterhoff, 1993). For 

example, when students work on individual learning task, they can influence their 

own learning environments by imposing, selecting, and creating situations and 

different components of surrounding learning environments (Usher & Schunk, 

2018). This is the same when working in collaborative learning situations in which 

two or more people work together (Dillenbourg, 1999) and aim to reach “a 

coordinated, synchronous activity that is the result of a continued attempt to 

construct and maintain a shared conception of a problem” (Roschelle & Teasley, 

1995, p. 70). 
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In collaborative learning, individual group members not only simultaneously 

influence their own learning but are also required to balance their own unique sets 

of skills, abilities, knowledge, and life experiences with those of other group 

members (Miyake & Kirschner, 2014). This means that during collaborative 

learning, group members are also partly under each other’s influence. Examining 

the interpretations of students from this perspective would show the variation 

between individual group members’ interpretations, thus possibly also explaining 

in more detail how students construct their social interactions and group-level 

regulatory activities in different collaborative learning situations. 

2.2 Self-regulated learning theory 

This sub-chapter describes in detail the recent developments in and findings of the 

SRL theory in light of the general framework of this study. First, the main principles 

and core concepts of SRL are introduced. Second, it is introduced in what type of 

learning situations are potential for students regulated learning behavior. 

2.2.1 Main principles and core concepts of self-regulated learning 

The SRL theory aims to show how students can learn in the best possible way in 

different real-life situations (Efklides et al., 2018). As a phenomenon, SRL refers 

to a cyclical and goal directed process during which students systematically activate 

and sustain their cognition, motivation, emotion, behavior, and affect in order to 

reach their learning goals (Schunk & Greene, 2018b). The SRL theory sees students 

as active participants who take responsibility for their work and systematically 

monitor and control their different learning behaviors (Winne & Hadwin, 2008; 

Zimmerman, 2002). This general definition of SRL was built on the understanding 

that different SRL models, such as Zimmerman’s triadic analysis of SRL (1989), 

Zimmerman’s three-phase cyclical model of SRL (2000), Boekaerts’s different 

SRL models (2011), and Winne and Hadwin’s COPES model (1998), have agreed 

on (Pintrich, 2000). 

This dissertation specifically leans on Zimmerman’s (2000, 2002) three-phase 

SRL model, which is built on Bandura’s social cognitive theory (1986) and 

Zimmerman’s (1989) triadic analysis (see more in Sub-chapter 2.1). Zimmerman 

(2000, 2002), in his model, describes SRL through three different and loosely 

sequenced phases: the forethought phase, the performance phase, and the reflection 

phase (see Figure 1). In the forethought phase, learners focus on understanding the 



24 

learning task, setting goals, and creating strategic plans in order to reach learning 

goals. In this phase, students activate their motivational beliefs to obtain the self-

confidence they need to face the challenges and obstacles that the learning task 

presents (Zimmerman, 2002). In the performance phase, students use multiple 

strategic learning activities to perform the learning task. Students actively monitor 

their learning activities and learning situations and, to achieve the plans and goals 

of the task, they use the information resulting from their active monitoring in order 

to control their learning behavior when needed (Cleary & Zimmerman, 2012). In 

the reflection phase, learners evaluate their work and achievements (Zimmerman, 

2002). As a result of the reflection phase, students obtain information about their 

own learning behavior, which they can use later on by adapting the things they have 

learned in order to solve future learning challenges they might face in future 

learning situations (Cleary & Zimmerman, 2012; Winne & Hadwin, 1998, 2008; 

Zimmerman, 2000). 

During all presented SRL phases, a key role is played by metacognitive 

awareness which refers in a general sense to people’s ability to become aware of 

their own thinking and behavior (Cleary & Zimmerman, 2012; Winne, 2018; Winne 

& Hadwin, 1998; Zimmerman, 2000, 2002) and is therefore placed at the center of 

Figure 1. Through active metacognitive awareness, students make judgements 

about their own learning, and these judgements create the foundation for their 

strategic choices needed when regulating their own learning (Efklides et al., 2018; 

McGardle & Hadwin, 2015). The process in which students make judgements about 

their learning can be called metacognitive monitoring. During metacognitive 

monitoring, students evaluate the qualities of their actions, such as how they are 

progressing in relation to their goals and plans and why they are working the way 

they do (Winne & Nesbit, 2009). In ideal case this helps students become aware of 

their own or other people’s cognitive functions, thinking, learning, and knowing as 

well as about the causal relationships of these (Winne, 2018). Later on, this 

information can be used for metacognitive control in order to revise goals and plans 

or to change strategic actions (Winne, 2018). Metacognitive awareness is needed 

in the SRL because it enables the active adaptive behavior of students, which makes 

it possible for them to match the things they learned to future learning situations 

(Cleary & Zimmerman, 2012). 

In SRL, learning is seen as a complex and context-specific process, where the 

students’ regulatory processes and metacognitive awareness can be targeted to the 

students’ cognitive, motivational, and emotional processes (Boekaerts, 2011; 

Pintrich, 2000; Schunk & Greene, 2018b; Winne & Hadwin, 2008; Zimmerman, 
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2002). It has been shown that different cognitive, motivational, and emotional 

factors of SRL are not separate processes—instead, they interact with and influence 

each other (Boekaerts & Pekrun, 2015; Efklides et al., 2018; Manganelli et al., 2019; 

Zimmerman, 2000). For example, although different cognitive strategies, such as 

rehearsal, elaboration, and organisation, have been connected to students’ learning 

results (Pintrich & De Groot, 1990), these have also been found to be influenced 

by students’ motivational factors, such as self-efficacy and value beliefs (Efklides 

et al., 2018; Manganelli et al., 2019; Pintrich & De Groot, 1990; Schunk & 

DiBenedetto, 2020). Similarly, students’ emotional factors—such as experienced 

enjoyment in learning, hope for success, or anger, boredom, and fear caused by 

different learning situations—and students’ ability to regulate these emotions have 

been connected to the development of executive cognitive functions, including 

working memory, inhibitory control, and mental flexibility, as well as to the 

motivational beliefs of students (Boekaerts, 2011; Boekaerts & Pekrun, 2015). 

Drawing from these, it can be concluded that the metacognitive awareness of 

students can be usefully directed to all these intertwined SRL targets (see Figure 1). 

 

Fig. 1. SRL as the framework of this dissertation (Bandura, 1986; Pintrich, 2000; 

Zimmerman, 2000, 2002). 
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Self-regulated learning and individual interpretations in different social 

contexts 

SRL research has shown how the regulation of learning can take different forms in 

different social learning situations (Hadwin et al., 2011, 2018; Järvelä & Hadwin, 

2013; Kempler Rogat & Linnenbrink-Garcia, 2011; Volet, Summers & Thurman, 

2009). Hadwin et al. (2011) introduced the conceptualization of different forms of 

regulated learning by pulling together research-based evidence about the regulation 

of learning in a social context. They proposed the existence of three modes of 

regulation: SRL, co-regulation of learning (CoRL), and socially shared regulation 

of learning (SSRL). Hadwin et al. (2011) referred the concept of SRL to individual 

students’ intentional planning, monitoring, and regulation of cognitive, behavioral, 

motivational, and emotional processes in relation to the completion of academic 

tasks and goals. Co-regulated learning, on the other hand, refers to the temporary 

coordination of regulated behavior between self and others. This means that co-

regulation happens during interaction, where teachers or peers can co-regulate the 

learners’ regulatory processes, strategy uses, or beliefs. SSRL refers to the process 

in which multiple individually-regulating individuals co-construct and synthesize 

their regulatory processes, such as strategy use, goal setting, planning, monitoring, 

evaluation, and beliefs. Socially shared regulation of learning is seen as something 

during which groups take metacognitive control of a task together, through active 

negotiation and interaction (Hadwin et al., 2018; Järvelä & Hadwin, 2013). 

These three different modes of regulation (SRL, CoRL, and SSRL) do not 

exclude one another (Hadwin et al., 2011, 2018). In collaborative learning in 

particular, they can all be present. Also, during individual learning situations, we 

do not always work alone, and it is possible that some CoRL activities would 

temporarily appear when, for example, teachers or peers help one another with 

tasks. Although the differences between the co- and socially shared regulation 

processes is not studied extensively in this dissertation, it is good to be aware of 

these conceptualizations because this study does examine both SRL and group-

level regulatory processes (including CoRL and SSRL), which are discussed on a 

general level. 

This dissertation investigates different forms of regulation (SRL and group-

level regulatory actions) from the perspective of interpretations of individual 

students, which form the base for students’ regulatory behavior—regardless of 

whether the students are working individually or collaboratively (Bandura, 1986; 

Efklides et al., 2018). Students’ interpretations of their own regulatory processes 
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have been studied since the early days of the SRL theory using different self-report 

measures, such as questionnaires, surveys, and interviews (Panadero et al., 2016). 

These studies have shown that the interpretations of students can be used to make 

different aspects of student SRL visible and to show how these can be connected to 

the motivational aspects of student learning (Boekaerts, 1996; Boekaerts & 

Niemivirta 2000; Wolters, 2003) as well as to learning outcomes (Pintrich & De 

Groot, 1990). Later on, developing research methods—such as different 

intervention studies and reviews of moment-to-moment changes in students’ 

regulated learning (e.g., Azevedo, Taub & Mudrick, 2018; Bannert, Reimann & 

Sonnenberg, 2014; Malmberg, Järvelä & Kirschner, 2014)—as well as different 

ways of combining different data collections methods, have provided a more 

comprehensive picture about the SRL process of students and the role of student 

interpretations (Panadero et al., 2016). Based on previous research, it has been 

suggested that student interpretations of challenging task conditions can have a 

positive effect on student learning motivation if the experienced is not deemed to 

be too demanding (Winne & Hadwin, 2008). Furthermore, it has modelled the 

students’ dynamic use of SRL strategies and tested different ways in which it could 

be used to help students interpret their regulatory actions in different individual 

(e.g., Azevedo & Cromley, 2004; Bouffard-Bouchard et al., 1993; Greene et al., 

2008) and collaborative learning situations (e.g., Järvelä et al., 2015; Järvenoja, 

Järvelä & Malmberg, 2017). 

In particular, students’ ability to recognize and interpret situations in which 

regulation of learning is needed, as well as different regulatory actions that can be 

used to solve these situations, are needed for both student SRL and group-level 

regulatory processes (Hadwin et al., 2011, 2018). For example, during individual 

learning situations, learners who are responsible for their learning actively monitor 

their own learning processes and control their own behaviors if necessary (Winne 

& Hadwin, 2008). In a collaborative learning context, on the other hand, this 

process is more complicated because of the interactive nature of the learning taking 

place, where individuals—all of whom have their own unique sets of skills, 

knowledge, and experiences (Miyake & Kirschner, 2014)—are required to interact 

with one another and to share common tasks and learning processes (Barron, 2003; 

Hadwin et al., 2011). By getting their interaction to work, students have the 

possibility to succeed in their collaborative learning (Kirschner, Paas, Kirschner & 

Janssen, 2011). However, the lack of a positive atmosphere and social support, as 

well as difficulties in reducing the anxiety of individual members or the lack of 
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respect in groups, may lead to different social and psychological problems that can 

also distract learning (e.g., Laal, 2012). 

Previous studies have shown how the roles and interpretations of individual 

students still remain and are needed in collaborative learning (Hadwin et al., 2018; 

Järvelä et al., 2016) because they create a base for the formation of shared 

understanding about the learning tasks and the group-level regulatory actions used 

(Miyake & Kirschner, 2014). For example, the focus of the students’ SRL activities 

and the groups’ SSRL activities can differ. The SRL activities of students can focus 

more on the metacognitive aspects of learning, such as task understanding and 

monitoring the learning situations and regulatory actions, while socially shared 

regulation involves more of the coordinated and controlled regulatory activities of 

collaboration, such as planning and strategic choice-making (Järvelä et al., 2016). 

Furthermore, an individual group member’s SRL skills can predict the groups’ 

SSRL, such as shared and more advanced goal setting and strategy use, but also 

lead to more active identification of the challenging learning situations being faced 

and the activation of strategies to solve these challenges (Panadero et al., 2015). 

Overall, the role of individual students can be a key role in both individual and 

collaborative learning processes (Kempler Rogat & Linnenbrink-Garcia, 2011; 

Järvelä et al., 2016; Panadero et al., 2015; Saab, 2012). By studying the intent of 

individual students and the reasons behind their behaviors and experiences in 

relation to challenging learning situations and their own regulated learning, as well 

as how these are connected to one another, we have the possibility to understand 

students’ cognitive, motivational, and emotional aspects of regulation in a more 

comprehensive way (Hadwin et al., 2018). This would help us understand the 

dynamics of different personal, behavioral, and contextual factors of learning in 

more depth (Bandura, 1986; Zimmerman, 2000, 2002). In addition, this 

information, if combined with observational data sources, would be helpful from a 

collaborative learning perspective because it would show how the interpretations 

of individual students become part of the shared meaning-making process when 

working in groups (Baker, 2015; Häkkinen et al., 2017). 

Consequently, the focus of this dissertation is placed on the students’ 

interpretations of their own SRL and of their groups’ regulated learning behavior 

in different individual and collaborative learning situations. Although students are 

not always accurate when they interpret their own regulatory behavior (Boekaerts 

& Corno, 2005; Panadero et al., 2016), they can still be a useful source of 

information. From them, we can gather their own insights into and reasons for their 

behavior (Winne, 2017) and obtain information that is typically silent—such as 
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student thoughts, emotions, and experiences about learning situations and group 

work—and that cannot be seen or measured from student speech or behavior 

(Robinson, 2013). 

2.2.2 Creating conditions for self-regulated learning 

Previous studies have shown how students work in different contexts and how they 

use different regulatory skills (e.g., Schunk & Greene, 2018a; Zimmerman & 

Schunk, 2011). For instance, it has been found that students’ regulatory skills can 

be beneficial for their learning success during individual (Greene et al., 2008; 

Pintrich & DeGroot, 1990) and collaborative learning situations (Järvelä et al., 

2015; Kempler Rogat & Linnenbrink-Garcia, 2011). Furthermore, it has been 

shown that these skills can help students become more motivated and persistent 

during time-consuming and challenging tasks (Boekaerts, 2011; Perry, 1998), 

control different emotions (Boekaerts & Pekrun, 2015; McRae & Gross, 2020), and 

have more well-being while experiencing less academic stress and burnouts 

(Heikkilä et al., 2012; Tuominen-Soini et al., 2012). However, SRL skills alone do 

not automatically lead to benefits for student learning. In SRL research, different 

personal, behavioral, and environmental factors have been brought up that can 

enable and support the use of SRL skills (Dignath & Büttner, 2008; Panadero, 

Jonsson & Strijbos, 2016; Paris & Paris, 2001; Winne, 2018; Zimmerman, 2002) 

SRL can be understood as an active and goal-directed process, which means 

that behind the students’ learning activities there is something that drives the 

students’ interests and learning behaviors (Zimmerman, 2000, 2002). In theory, 

SRL is defined as purposeful actions that represent a response to different 

challenging learning situations—situations that are suitably putting students to 

struggle (Hadwin et al., 2011; Winne & Hadwin, 1998). From this point of view, 

challenging learning situations are one of the key elements in regulated learning 

and can enable students’ regulatory learning actions (Hadwin et al., 2011; Järvelä 

& Hadwin, 2013; Perry, 1998; Pintrich, 2000; Zimmerman, 2000). In SRL research, 

challenging learning situations have been studied from a task-related perspective. 

Such studies have shown how challenging tasks can motivate students to set goals 

for their own learning (Bouffard-Bouchard et al., 1993), to make more effort to 

perform a task because the challenge is important for keeping interest up (Kitsantas, 

Bland & Chirinos, 2017), to use a variety of cognitive strategies such as 

summarizing information in their own words and coordinating texts and diagrams 
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(Cromley, Azevedo & Olson, 2005), as well as to end up with better conceptual 

understanding (Greene et al., 2008). 

Nevertheless, challenging learning situations do not automatically help 

students regulate their learning actions. For example, Winne and Hadwin (2008) 

stressed students’ active metacognitive awareness about different challenging 

learning situations and conditions but also the importance of their SRL skills before 

actual regulatory behavior can begin. Students’ need to become metacognitively 

aware that something is not going right and that something needs to be done in 

order to overcome the challenging learning situation they may face and to regulate 

their learning. However, students are not always capable of doing this alone 

(Schnaubert & Bodemer, 2017; Winne, 2018). Through learning environment 

design, it is possible to offer good opportunities for students to learn and use SRL 

strategies (Sawyer, 2014). This places certain requirements on the work of teachers 

and on the design of learning environments, where both context specificity and 

overarching principles for facilitating learning and supporting the development of 

SRL skills are taken into account (Nathan & Sawyer, 2014). For example, as Perry 

(1998) suggested, teachers can promote the active behavior of students in order to 

help them control the challenging learning situations they face by attending to their 

regulatory processes through SRL training. In the best case scenario, SRL training 

can help students to become more persistent when working on time-consuming and 

challenging learning tasks (Perry, 1998). 

Recently, more studies have focused on student SRL and on student 

experiences of challenges they face in different individual and collaborative 

learning situations (e.g., Järvenoja & Järvelä, 2009; McCardle & Hadwin, 2015; 

Näykki et al., 2014). However, many of these studies have focused on examining 

the connection between student SRL processes and challenging learning situations 

from a task-related and academic perspective, showing how different challenging 

learning situations manifest in student learning (e.g., Azevedo & Cromley, 2004; 

Bouffard-Bouchard et al., 1993; Greene et al. 2008). Nevertheless, to fully 

understand the thinking and learning behaviors of students, we cannot completely 

leave out their individual interpretations and experiences, which they bring with 

them into every learning situation (Efklides et al., 2018). 

As a result, this dissertation focuses on student interpretations and 

metacognitive awareness in terms of how students recognize the challenging 

(everyday) learning situations they face while learning individually and 

collaboratively and how these are connected to their SRL activities. Getting to 

know challenging learning situations from the perspective student interpretations 
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also offers a knowledge about and understanding of the interplay between different 

contextual, personal, and behavioral factors (Bandura, 1986) that are present in the 

learning process and can create their own challenges for each students because they 

tend to vary in nature—being related to student motivation, (meta)cognition, 

environment, or (socio)emotional aspects of learning (Efklides et al., 2018; Hadwin 

et al., 2011, 2018). 

2.3 Supporting students’ self-regulated learning skills at school 

SRL is neither always easy nor self-evident for students (Borkowski & Thorpe, 

1994; Zimmerman, 2002). SRL skills are something that can and needs to be 

practiced in order to develop (Greene et al., 2008). Teachers can provide students 

with opportunities to learn to (1) recognize the potential (challenging) learning 

situations in which SRL activities are needed, as well as to (2) regulate their 

learning behaviors in these different situations guided by the presence of a 

supportive teacher (Randi & Corno, 2000). This is needed when students struggle 

to regulate their learning activities. 

One of the primary aims in the learning sciences has been to design effective 

environments for learning (Reiser & Tabak, 2014; Sawyer, 2014). In learning 

sciences, the concept scaffolding has particularly been used to describe how 

children, with the help of someone more knowledgeable, can be supported (Reiser 

& Tabak, 2014). Scaffolding aims to balance learners’ participation in active 

problem-solving, building both expertise and confidence, while minimizing the 

motivational and cognitive costs of floundering and failure (Tabak & Kyza, 2018). 

Reiser and Tabak (2014) found that scaffolding can be focused on students’ sense-

making and learning processes as well as on articulation and reflection. Scaffolding 

students’ sense-making refers to situations in which students are assisted in making 

sense of a problem or data they are working with. Scaffolding the students’ learning 

process means that, instead of only focusing on the understanding of the learning 

topic, students are also supported in their learning process by being made more 

aware of different strategic choices and behaviors that they can used in learning. 

Scaffolding articulation and reflection, on the other hand, refers to situations in 

which students are assisted in articulating their own thinking as they progress 

through problems as well as in reflecting on their solutions and evaluating how 

productive the decision they made have been for their learning. 

In this dissertation, the idea of scaffolding has been applied to describe how 

the SRL skill development of students can be supported in the classroom. Hence, 



32 

the idea and definition of scaffolding has not been used in a general manner but to 

focus on different aspects of the SRL process and students’ active metacognitive 

awareness (Reiser & Tabak, 2014) in order to complement the ideas about how SRL 

skills could be developed and supported as part of teaching practices. Therefore, 

the term SRL support is used to describe the scaffolding process, where the SRL 

skills of students are promoted, supported, and consciously driven by the clear goal 

of helping students become more self-regulated learners (e.g., Järvelä et al., 2015). 

SRL can be supported in diverse ways: (a) indirectly through experience, (b) 

directly through instruction, and (c) by assessing the SRL behavior of students 

(Paris & Paris, 2001). Indirect SRL support refers to situations in which student 

SRL use is promoted through authentic or repeated experiences at schools, which 

can lead students to regulate their own learning activities through the experiences 

they obtain using different SRL activities (Paris & Paris, 2001). By indirectly 

directing students towards SRL behavior through learning materials, it is possible 

to raise students’ SRL use through step-by-step instructions that very concretely 

show students the benefits of using this way of working (Rajabi, 2012). From the 

practical point of view, this means that different tools that evoke reflection and 

metacognitive understanding are used in teaching (Paris & Winograd, 2003) but are 

not directly explained to students. 

Direct SRL support, on the other hand, refers to explicit instructions being 

given about SRL (Paris & Paris, 2001; Paris & Winograd, 2003). This means that 

SRL support is provided through explicit instructions and by direct teaching on 

SRL use for students. In direct SRL support, the needs of certain learning activities 

are made very concrete and visible. For example, Paris and Winograd (2003) 

suggested that this way of support is especially good when students are not that 

familiar with SRL and do not independently gain metacognitive insights or do not 

use SRL effectively without the help of others. 

Assessment is one way to support the SRL skill development of students. It 

refers to learning designs through which student SRL is supported by keeping 

different records of achieved goals, grades, behavior management, and learning 

progress (Paris & Winograd, 2003). For example, it has been suggested that 

different assessment methods, such as questionnaires, interviews, learning diaries, 

and think-aloud protocols provide valuable information about the metacognitive 

thinking of students by serving as awareness tools for learners and helping them to 

elaborate their different SRL aspects (Winne, 2017; Winne & Perry, 2000). Tools 

that have been carefully planned to assess students’ SRL use can also be beneficial 

for SRL supportive classroom practices (Panadero et al., 2016). By systematically 
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assessing student development and actively following their learning process and 

use of regulatory activities, it is possible to see how the planned and used SRL 

support methods assist student learning (Azevedo & Cromley, 2004). This can help 

students make valid interpretations about their own learning (Winne, 2018) as well 

as to develop their regulatory behaviors, including re-setting goals and plans, 

changing used learning strategies, and adapting the learned strategies to future 

learning situations (Cleary & Zimmerman, 2012; Zimmerman, 2002). 

Presenting evidence for the usefulness of SRL support is challenging (Pol, 

Volman & Beishuizen, 2010). This is because learning environments are complex 

and multifaceted—and, in them, it is difficult to control all details that can affect 

student interpretations of these situations and the way in which they could affect 

their learning in different ways (Efklides et al., 2018; Schunk & DiBenedetto, 2020). 

However, promising results have been found about the effects of different types of 

SRL support. Supporting student learning can be expected to promote their use of 

several key SRL processes, such as planning, monitoring, and enacting of effective 

learning strategies (Greene et al., 2008), as well as to engage them successfully and 

to increase persistence during time-consuming and challenging tasks (Perry, 1998). 

2.3.1 Promoting students’ metacognitive awareness 

Self-regulated learners are like scientist who gather and analyze data in order to 

understand why their approaches to learning are more or less successful (Winne, 

2018). Through active metacognitive awareness, students place themselves in 

different and multivariate learning environments and make judgements (gathering 

and analyzing data) about their own learning (Schunk & DiBenedetto, 2020; Winne, 

2018). However, the judgements made by students about their own learning are not 

always accurate (Bruin, Thiede, Camp & Redford, 2011; McCardle & Hadwin, 

2015; Schunk & DiBenedetto, 2020) because it has been shown that students often 

monitor themselves poorly, especially when they are working with ill-structured 

learning tasks (Molenaar & Chiu, 2014). For this reason, students need help with 

making valid interpretations about the learning situations they face as well as about 

their own SRL skills (Winne, 2018). Teachers can activate students and support 

their metacognitive awareness, helping them make right judgements about their 

learning (Pintrich, 2004). When students are able to monitor and make judgements 

that correspond to reality, then they have the possibility to choose correct strategical 

actions to control and regulate their learning actions (Hadwin et al., 2011; Winne 

& Hadwin, 2008). 
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Promoting students’ metacognitive awareness not only helps students to 

recognize their cognitive functions in different learning situations but also to grasp 

their motivational and emotional functions is needed (Boekaerts, 2011; Boekaerts 

& Pekrun, 2015; Zimmerman, 2002). Inaccurate judgements about own 

motivations and emotions, as well as about the different regulatory actions targeted 

at these aspects of learning, can have different effects on student learning. For 

instance, previous studies have shown that the motivational beliefs of students, 

such as interpreted strong self-efficacy beliefs, can promote their engagement in 

different cognitive functions, such as rehearsal, elaboration, and organizational 

strategies (Pintrich & De Groot, 1990), as well as their persistence when they have 

been working with time-consuming and challenging learning tasks (Perry, 1998). 

Similarly, students’ interpretations about their own emotions and emotion 

regulation skills have been found to have different effects on student learning. For 

example, positive interpreted emotions have been connected to flexibility and 

creative problem-solving, while negative emotions have been connected to more 

rigid, detail-oriented, and analytical ways of thinking (Boekaerts & Pekrun, 2015). 

In the worst case, they can challenge or even inhibit student learning and behavior 

(Gross, 2008). 

Furthermore, when SRL is understood as cyclical adaptation, it sets its own 

requirements while promoting students’ metacognitive awareness about their 

regulatory actions in different situations. This means that student awareness about 

their use of different regulatory activities is promoted through all different phases 

of learning (forethought, performance, and reflection) (Greene et al., 2008; Perry, 

1998). From a practical point of view, this means that students’ regulatory processes 

are supported diversely, by getting students to think about their learning goals, to 

create plans to achieve these goals, to think about what their task/problem is and 

what steps they should take to solve it, to think how they can evaluate and monitor 

their learning activities and how they can use this information to make learning 

more fluent and easier (Winne, 2018). 

2.3.2 Teachers’ knowledge and skills for promoting students’ self-

regulated learning development 

At schools, teachers are required to cope with a diverse population of students and 

other teachers as well as to teach and support students in numerous ways using 

different tools and methods (Delfino, Dettori & Persico, 2010). For example, 

teachers are required to increase student awareness of learning processes, to 
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externalize learning processes for students, and to activate key regulation processes, 

such as setting goals, making plans, and adopting strategies, and monitoring and 

evaluating when needed (Hadwin et al., 2018; Järvelä et al., 2015; Miller & Hadwin, 

2015). In addition to these, teachers are expected to take care of their own 

motivation, sense of purpose, commitment, satisfaction, and effectiveness. To be 

able to work in this complex environment and to create great learning possibilities 

for students by supporting student learning activities in multiple ways, teachers also 

need SRL skills (Delfino et al., 2010; Gordon, Dembo & Hocevar, 2007; Paris & 

Winograd, 2003; Peeters et al., 2014). Teachers’ own beliefs and experiences, 

responsibilities, and motivational aspects, as well as knowledge about and skills in 

SRL, play a central role in the formation of supportive SRL classroom practices 

(Peeters, Backer, Kindekens, Triquet & Lombaerts, 2016). For instance, Paris and 

Winograd (2003) studied how teachers can model and promote student SRL. Their 

study suggested that teachers who already know what SRL is and how it can be 

used to support their own behavior are more capable of understanding the 

development of student learning strategies and of recognizing and coping with the 

needs of their students and the challenging learning situations they face in their 

learning. 

Teachers need help and support to understand and use SRL in their own work 

practices and when supporting their students’ SRL skill development. In meta-

analysis, where the effectiveness of student SRL training programs was examined, 

it was shown that SRL support was more successful when led by researchers than 

students’ regular teachers (Dignath & Büttner, 2008). Later, Dignath and Büttner 

(2018) continued their study by focusing on the teachers’ self-reported beliefs and 

knowledge about SRL and the ways in which they supported these skills in their 

classroom teaching practices. They found that teachers particularly lacked 

knowledge about metacognition as an important component of SRL behavior and 

were not often putting effort into supporting the metacognitive awareness of their 

students in practice. Instead of supporting their students’ metacognitive awareness, 

teachers were more focused on supporting students’ cognitive strategy use in 

indirect ways—i.e., without any specific or explicit instructions. Despite this, it has 

been found that teachers still make positive attempts to support their students’ SRL. 

For instance, it has been shown that teachers are sensitive to react to students’ needs 

(Cartier, Butler & Bouchard, 2010), especially when it comes to students’ cognitive 

strategy use (Dignath & Büttner, 2018). 

It seems that in order to support the SRL skill development of students, teachers 

need to have at least three different kinds of knowledge and/or skills. First, teachers 
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need to understand what SRL is at the theoretical level and why it is important 

(Delfino et al., 2010: Gordon et al., 2007; Paris & Winograd, 2003; Peeters et al., 

2014). Second, teachers need to have an understanding of and experiences with 

SRL use in practice (Hoffmann, Brackett, Bailey & Willner, 2020). Third, teachers 

also need knowledge about the tools that they can use to support their students’ 

regulatory activities in practice (Hoffmann et al., 2020). Overall, to raise teachers’ 

competences for purposes of student SRL support, there is a need to show how 

students’ SRL skills and challenging learning situations in which they especially 

need these SRL skills are connected. It is also important to gather more systematic 

information about the different ways in which students’ awareness and regulatory 

skills use could be supported as well as about the potential situations in which 

regulatory skills are needed. Doing so requires that the interpretations and 

experiences of students about their own regulated learning in different learning 

contexts, as well as different SRL support instruments, are studied and evaluated in 

detail. Consequently, this dissertation investigates these issues in detail. 
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3 Aims of the study 

The general objective of this dissertation is to study how students interpret their 

and their group’s regulated learning in individual and collaborative learning 

environments and to discuss how different aspects of SRL can be supported in 

different instructional contexts. To achieve this objective, three studies—two 

empirical and one literature review—were conducted. Within this general 

framework, specific aims and research questions were posed in each independent 

study and are reported in the original articles. The general objective of this 

dissertation can be separated into two specific aims, as follows. 

1. To study students’ interpretations and experiences of challenging learning 

situations in connection to their SRL skills in individual and collaborative 

learning environments. (Study I and Study II) 

2. To evaluate different characteristics of existing SRL instruments that can be 

used to measure and support different aspects of student SRL. (Study III) 

This study is composed of data obtained and analyzed in three separate studies. 

Study I focused on examining students’ interpretations of challenging learning 

situations they experienced during a six-week time period as well as on studying 

how students’ SRL skills and experienced challenging learning situations were 

connected. Study II focused on investigating what the interpretations of individual 

students were in relation to their group-level regulation in collaborative learning 

and on looking at how these interpretations were actualized in student learning 

during a seven-week math course. Study III focused on exploring different facets 

of existing SRL instruments, which have been used to assess and support student 

SRL. This study discussed and evaluated a wide range of research-based SRL 

instruments, showing how student SRL processes can be already assessed and 

supported from the early stages of the students’ school career in order to prepare 

students to face the regulatory challenges they would later face—not only at 

different school levels but also in their working lives after school. 
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4 Methods 

All three studies discussed in this dissertation were conducted from 2012 to 2018 

and constitute a continuum as part of two different research and developmental 

projects. The first and second datasets were collected during the PROSPECTS 

project (Investigating and Promoting Individual and SSRL in Primary School and 

Teacher Education Context), which was funded by the Academy of Finland. The 

third dataset was collected during the SLIDEshow project (Showcasing Self-

regulated Learning Implemented through Data-driven Education), which was 

funded by the Erasmus+ program of the European Commission. 

Student experiences and interpretations during both individual and 

collaborative learning situations were studied in Studies I and II, which were 

empirical in nature. Student experiences and interpretations were measured using 

different self-report measures (questionnaires and interviews), as well as video 

recordings, which were used to see how the individual interpretations of students 

actualized in practice. Last, in Study III, literature review techniques were used to 

collect more information about how students’ SRL supporting tools have been 

studied and used to offer solutions to problems identified in Studies I and II. 

This chapter introduce the methodological background of this study and the 

data designs, data types, and analysis methods employed. 

4.1 Mixed method approach 

This study implemented the mixed method approach that can be called the “third 

methodological movement” in addition to the qualitative and quantitative methods 

(Creswell & Plano Clark, 2011). The mixed method approach has become well-

known in social sciences and can shortly be defined as a design in which two (or 

more) methods, such as qualitative and quantitative, are used in a study when one 

chosen method is not thought to be complete in itself (Morse & Niehaus, 2009). 

However, using different methods does not automatically constitute a mixed 

method study. Rather, the different methods are integrated in the mixed method 

approach at one or more stages in the process of research (Kroll & Neri, 2009). 

In the mixed method approach, the integration of different methodologies can 

be supported through the triangulation of chosen methodologies, used data, 

investigators, and theory (Denzin, 2009). These can, for example, facilitate the 

integration of qualitative and quantitative findings and help researchers to make 

theoretical propositions from their results (Östlund, Kidd, Wegström & Rowa-
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Dewar, 2011). The mixed method approach is also preferable when studying 

complex phenomena such as learning (Boekaerts & Corno, 2005). This is because 

using multiple methods and data sources makes the study more comprehensive by 

making it possible to obtain an overall picture from multiple points of view about 

the phenomenon under study (Boekaerts & Corno, 2005; Creswell & Plano Clark, 

2011). 

As shown in Figure 2, the mixed method approach provided the 

methodological framework for the first two studies (Study I and II) of this 

dissertation. Studies I and II combined qualitative and quantitative research 

methods and the results of these studies were later discussed and complemented 

with literature review techniques (Study III). However, the emphasis in this study 

was placed on qualitative research methods which were used in both empirical 

studies: Study I (open ended questionnaires) and Study II (semistructured 

interviews and video recordings). The qualitative approach focuses on 

understanding the phenomenon itself and not the outcomes and products that the 

students are reaching (Creswell, 1994) or how generalized the results are (Merriam, 

1995). Instead, focus is placed on looking at what people think and do and why 

they do so (Silverman, 2016). Qualitative methods are useful for this study because 

they, on the one hand, make possible to look at learning and human functioning as 

a product of a dynamic interplay of person, behavior, and environment (Bandura, 

1986; Usher & Schunk, 2018), but also because, on the other hand, they offer more 

practical solutions to support the individual needs of students with respect to 

learning, which is one of the core themes in the learning sciences (Bransford, 

Brown & Cocking, 2000; Hoadley, 2018; Sawyer, 2014). 

Quantitative methods—systematic empirical investigations of observable 

phenomena via statistical techniques (Creswell, 1994; Creswell & Plano Clark, 

2011)—were used to get more information and support for the qualitative analysis 

presented in this research. Quantitative methods can be used to familiarize the 

research problem or topic as well as to allow researchers to generate the presented 

hypothesis (Golafshani, 2003). In this dissertation, especially in Study I, 

quantitative methods were used in the form of self-observation questionnaires to 

obtain general information about students’ SRL skills and deepen our qualitative 

questionnaire data and findings. Quantitative methods were also used to 

quantifying the qualitative data when connections between the findings in 

qualitative data needed to be viewed and clarified in detail through statistical 

techniques (e.g., Chi 1997; Hsieh & Shannon, 2005). 
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Literature review techniques (Levy & Ellis, 2006), despite not constituting a 

research method as such, are relevant to introduce at this point as well because they 

are combined in this study in order to fulfil the results pointed out by the used 

research methods. Literature review techniques were used to collect information 

about different SRL support instruments that have been developed and used in 

empirical research in recent years. This offered some practical solutions on how 

students can be supported when they are experiencing different challenging 

learning situations in their learning. In particular, the techniques of systematic 

review were applied (Okoli & Schabram, 2010). Applying systematic review 

techniques offered a clear structure for our literature review study, where the 

answers to clearly formulated question, handling about existing research based SRL 

instruments were searched for using systematic and explicit methods to critically 

identify and select the data to be used for closer data analysis (Dixon-Woods et al., 

2016). 
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Fig. 2. Combination of the mixed method approach and literature review techniques. 

The mixed method approach made possible to combine and integrate different 

qualitative and quantitative research methods and to pull together the results in light 

of the previous studies. This enabled to obtain a broader understanding about 

students’ interpretations of their learning and different functionalities of it (Morse 

& Niehaus, 2009). In this dissertation, especially in Studies I and II, it is examined 

how learning occurs in authentic everyday learning situations and how individual 

students interpret their SRL activities in different individual and collaborative 

learning contexts. Study III, on the other hand, is pulling together information about 

the current state of SRL support methods for students in the research field, opening 

channels for discussion on how the current SRL support methods correspond to the 

students’ needs and how these different SRL support practices should be developed 

and studied in the future. 
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4.2 Participants and context 

In all empirical studies of this dissertation (Studies I and II), data collection 

methods were designed to constitute a natural part of the course designs. All data 

collection methods were part of the course tasks, regardless of whether the students 

took part in our study or not. 

Study I focused on individual students’ interpretations of the learning situations 

they experienced as challenging for their learning during a six-week time period, 

examining how students’ SRL skills and experienced challenges were connected. 

Three (3) different questionnaires—both Likert scale and open-ended—were used. 

The participants were first-year university students (N = 107, females = 91, and 

males = 16) from Finland (age M = 24.33 years). The participants were studying 

education in two different university programs: (1) teacher education (N = 90) and 

(2) educational sciences (N = 17). The data were collected during the first semester 

of the participants’ studies from the course called Learning Theories. The course 

was compulsory for students but the participation in the study was voluntary. The 

course included both individual and collaborative working methods. 

Study II focused on individual students’ interpretations of their collaborative 

learning situations during a seven-week time period. Both semi-structured 

interviews after the course and video recordings of all lectures were used as data 

collection methods. The participants were second-year teacher education students 

(N = 43, females = 35, and males = 8) from Finland (age M = 24.6 years). The data 

were collected from a didactics of math course, which lasted for seven weeks. 

During the entire data collection period, the students worked in the same three- to 

five-person groups (a total of 11 groups). The course was formed by six teacher-

led sessions with specific math assignments (about 90 min per session), which were 

more structured in nature. In addition, the course also included an extensive, 

student-led collaborative course assignment, which required more independent 

work from the students. Students were familiar with the SRL concept and their 

awareness of the different SRL skills was supported with short SRL newsflashes 

and technological SRL prompts during the course. 

Study III utilized literature review techniques to explore the existing SRL 

support tools that have been used for primary and secondary school levels. 

Literature search resulted in 1,986 research articles, from which 108 articles were 

selected for detailed analysis (see Sub-chapter 4.4.3). 



44 

4.3 Data collection 

Data collection of this study was implemented as follows (see Figure 3). First, 

individual students’ interpretations of their SRL skills and their connections to the 

challenging learning situations they experienced were studied (Study I). Second, 

data about individual students’ interpretations of their group’s group-level 

regulatory actions, these relations to the challenging learning situations 

experienced and actualization in practice—were studied in detail (Study II). Third, 

literature review techniques were employed to look for solutions to how students’ 

SRL skills have been and could be supported with research-based SRL support 

instruments in school contexts (Study III). Next, each data collection process is 

described in detail. 

In Study I, the challenging learning situations that the participants (N = 107) 

experienced during the first semester of their university studies were examined 

during a six-week Learning Theories course. During the course, students answered 

the Challenge Questionnaire (CQ) 10 times—once during the first and last weeks 

of the course and twice during weeks 2–5. The CQ included open-ended questions 

that asked which challenges related to skills, knowledge, will, motivation, and 

emotions that the students experienced during the past few days, as well as in what 

types of learning situations (individual or collaborative) did they experience these 

challenging situations. Furthermore, students’ SRL skills were measured using two 

different Likert scale type questionnaires at the beginning of the data collection 

(once during the first week of data collection): (1) Motivated Strategies for 

Learning Questionnaire (MSLQ; Pintrich, Smith, Garcia & Mckeachie, 1993) and 

(2) Motivational Regulation Strategies questionnaire (MRS; Wolters & Benzon, 

2013). 

In Study II, individual students’ (N = 43 from 11 collaborative groups) 

experiences of the challenging learning situations they faced and their group-level 

regulatory activities during the collaborative learning situations were collected 

using video recordings and semi-structured interviews. All teacher-led and student-

led work sessions in the didactics of math classroom were recorded using 360-

degree cameras (88 hrs in total); suitable case examples were chosen for a closer 

look from these video data. After the didactics of math course was completed, the 

students were individually interviewed in semi-structured interviews, where the 

focus was on the students’ individual experiences regarding their group’s 

collaborative group work, group-level regulation, and challenging learning 

situations experienced during the math course. Two researchers interviewed 
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students using the same question form. Before conducting the interviews, 

researchers went carefully over the question forms and agreed on the follow up 

questions if the students did not answer the questions in enough detail initially. The 

follow up questions that were used asked students to “tell in more detail,” to “give 

some example,” and to “tell in more detail what you did in this situation.” 

Interviews lasted 15–25 min per each participant and were audio recorded and 

transcribed. 

In Study III, literature review methods were used to discover and collect 

information about existing SRL instruments that have been introduced in previous 

SRL publications. This was done using two different databases (SCOPUS and Web 

of Science). In the selected databases, empirical research papers were searched for 

that went through a peer-review process and were written in English. Since we 

aimed to find research papers that handled individual students’ regulation of 

learning or SRL, papers that introduced certain SRL instruments or tools, and 

papers that assessed, measured, or supported students’ SRL skills, the following is 

the search query that was used: ((regulat* AND learn*) OR SRL) AND (assess* 

OR measur* OR tool*) AND (support* OR promot* OR instru*). This search 

resulted in a total of 1,986 different research papers. On these research papers, a 

systematic article selection was performed in five different selection rounds 

(detailed explanation about the article selection process in Koivuniemi, Järvenoja, 

Järvelä & Thomas, 2021) in order to check whether the found research papers 

fulfilled all the set requirements. After systematic article selection, a final total of 

108 research papers, presenting 161 different SRL instruments, was included in the 

subsequent detailed data analysis. 
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Fig. 3. Research design, context, participants, aims, and data collection methods of the 

three different sub-studies constituting this dissertation. 

4.4 Data analysis 

This sub-chapter introduces the data analysis of this dissertation. First, the different 

self-report measures are introduced. Second part is introducing the video analysis 

in more details, and the third part is showing how literature review data was 

analyzed in this study. 

4.4.1 Self-reports 

Self-report measures (questionnaires and semi-structured interviews) were 

implemented to study SRL and different aspects of this phenomena (Cleary et al., 

2012; Schunk & Greene, 2018b; Panadero Klug & Järvelä 2016). These subjective 

self-reports provided useful information about the metacognitive judgements of the 

learners and made it possible to obtain detailed information about students’ 

behavior (Winne, 2017; Winne & Perry, 2000). However, these tools have also been 

criticized because sometimes students are not accurate about or even aware of their 

own behavior (Boekaerts & Corno, 2005, Winne & Jamieson-Noel, 2002). Using 

multiple data sources, it is possible to reduce the impact of these restrictions 

(Boekaerts & Corno, 2005; Creswell & Plano Clark, 2011). 
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Several different self-report measures were used in this study. In Study I, three 

different questionnaires were used: CQ, MSLQ, and MRS. In Study II, the self-

report measure that was used were semi-structured interviews, which provided the 

researcher with a clear structure but still allowed the researcher to encourage 

students to reflect on their answers—such as strategy use or thoughts—in more 

details (Boekaerts & Corno, 2005). Next, each self-report measure and the data 

analysis approach that were used are shortly explained. Original articles, of which 

this study is composed, are presenting the used analysis processes in more detail. 

Analysis of questionnaire data 

The CQ was specifically developed for this study. The aim of the CQ was to obtain 

descriptive information about the different types of cognitive, motivational, and 

emotional challenging learning situations that the students experienced during the 

six-week data collection period. This questionnaire included six different open-

ended questions, which were divided into three different sections. First, students 

were asked to describe, in detail, the types of cognitive challenges they experienced 

during last few days (Question 1). Then, they were asked to specify whether the 

reported challenge was experienced during an individual or a collaborative learning 

situation. The questions remained the same for the entire six-week period and for 

each of the ten times that the students were asked to complete it. 

To form an overall picture of the recognized challenging learning situations 

that higher education students might experience, the CQ data were analyzed using 

theory-directed content analysis (Hsieh & Shannon, 2005). Content analysis was 

used because it includes clear instructions on analyzing open-ended data by 

ensuring the validity and reliability of the research (Chi, 1997). The analysis 

process was conducted systematically through three analysis phases. First, the 

reported challenges were divided into two categories based on knowledge and on 

whether the challenges were experienced during individual or collaborative 

learning situations. Second, the reported challenging learning situations were 

organized into three main categories—cognition, motivation, and emotion—which 

were defined based on the SRL theory (Boekaerts & Niemivirta, 2000; Pintrich, 

2000; Winne & Hadwin, 1998; Zimmerman, 2002). During the coding, it was 

noticed that different well-being-related challenges were constantly raised up by 

the students. Because previous SRL studies have shown that student well-being and 

SRL skills are connected to one another (Heikkilä et al., 2012; Tuominen-Soini et 

al., 2012), it was decided to add a fourth category to our analysis. This category 
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was labelled as well-being. The third phase was coding, in which the sub-codes for 

each different challenge type (cognitive, motivational, emotional, and well-being) 

were created. 

The MSLQ and MRS questionnaire were used to measure the type of SRL 

strategies that students preferred in their learning. Both questionnaires are well-

known and tested tools. The MSLQ is especially designed to assess the higher 

education students’ learning and motivation strategies in the form of a 7-point 

Likert scale (1 “not at all true of me” to 7 “very true of me”) (Pintrich, Smith, 

Garcia & Mckeachie, 1993). It included 81 items and was divided into two sections 

with a total of 15 scales, with reliabilities ranging from .52 to .93. The learning 

strategies section included 50 items, which focused on cognitive and metacognitive 

strategies as well as on student management of learning resources. The motivation 

strategies section included 31 items, which focused on value components, 

expectancy components, and affective components. The MSLQ provided us with 

broad understanding about the students’ interpretations of their own self-regulatory 

strategy use. 

The MRS questionnaire was designed to assess students’ interpretations of their 

own motivation regulation strategy use in the form of a 7-point Likert scale (1 

“strongly disagree” to 7 “strongly agree”). The instrument consisted of 31 items in 

6 scales, ranging in reliability from .71 to .91 (Cronbach’s α). Scales were 

regulation of value, regulation of performance goals, self-consequating, 

environmental structuring, regulation of situational interest, and regulation of 

mastery goals. The Mann-Whitney U test was performed to study the connections 

between the students’ SRL skills and the challenging learning situations 

experienced by students. 

Analysis of semi-structured interviews 

Semi-structured interviews were also used as one form of a self-report measure in 

this study, showing what individual interpretations of group members discussed, 

what the challenging learning situations were, and what the groups’ strategic 

actions were in collaborative learning situations (Study II). Interviews are a great 

way to study the experiences of students and to understand the meanings behind 

student behaviors—as well as to make their judgements visible (Seidman, 2006). 

Hence, using individual student interviews while studying collaborative learning 

can make student behaviors more understandable because students provide their 

own explanations and judgements regarding their own and their group’s 
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behaviors—something that is not always easily assessed and visible from outside 

the group (McCardel & Hadwin, 2015) and can seem inaccurate for outsiders like 

peers and teachers (Boekaerts & Corno, 2005). 

Theory-driven content analysis was used to analyze the interview data (Hsieh 

& Shannon, 2005). First, the type of challenging learning situation was 

determined—cognitive, motivational, and/or emotional—on the basis of student 

descriptions. All similar comments were roughly assembled into the same category 

(e.g., “problem-solving tasks were difficult for us,” “we were not sure what we had 

to do,” “we did not understand the learning materials,” etc.). By doing this, it was 

ended up with four different challenge type categories: task, interest, external 

constraints, and collaborative work and communication. After the challenge types 

were identified, it was moved on to examine how individual students have 

described their group-level regulatory actions. It was ended up to use two different 

types of categories: strategic activity and non-strategic activity. Subsequently, 

student descriptions about their group’s regulatory activities were categorized in 

more detail using the following labels: collaboration, rearranging goals and plans, 

and motivational and emotional support. 

4.4.2 Video analysis 

In this dissertation, video analysis was used as a case example to show how 

individual students’ interpretations about their group’s collaborative work were 

actualized in practice (Study II). Using video data for this purpose made it possible 

to look back at the learning situations of students (Derry et al., 2010) and to see 

how the students’ self-observations corresponded to reality. However, video data 

itself did not make this entirely possible. Instead, making video data useful requires 

thoughtful attention to data collection and data analysis procedures, such as camera 

angle, duration, video, and sound quality as well as to data selection methods from 

the video corpus and the chosen analysis methods (Derry et al., 2010; Jordan & 

Henderson, 1995). In this study, the limitations of video analysis were considered 

and consequently 360-degree cameras were used and good quality microphones to 

record all lectures and learning session that the students participated in in the 

classrooms. In addition, data selection and actual video analysis were conducted 

carefully, step-by-step. 

In this study, before conducting the actual data analysis, two case examples 

were chosen for closer video analysis. This was done based on the interview data 

responses. First, the case groups were chosen based on the semi-structured 
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interview data (more in Sub-chapter 4.4.1). Second, the video clips were chosen. 

The situations that were experienced as challenging by several students were 

chosen for closer analysis. The chosen video clips were analyzed by following 

different steps. First, video clips were divided into one-minute long sequences. 

Subsequently, group member participation was coded using a four-level scale (no 

one is participating; one group member is participating; some group members are 

participating; and all group members are participating). The requirement for 

participation was that the group members had to actively be part of the group 

discussion by, for example, asking questions, sharing their opinions with others, or 

offering new suggestions. As a result of these requirements, the situations in which 

group members were only listening quietly while others were talking, just nodding 

and agreeing with others, or doing their own tasks and discussing off-topic issues 

with someone were not considered as examples of active participation in the 

collaboration. During the third step of the analysis, the moments at which group 

members became clearly aware of a certain challenge that they were having were 

searched for. In these situations, the requirement was that some group member(s) 

either had to verbally indicate a challenges present in the group’s work or to provide 

some other clear sign to indicate that the group members were required to make 

changes to their work. In the fourth step of the analysis, it was observed how 

students participated and reacted when they were facing challenging situations and 

how the way in which they reacted affected the progress of their collaboration. 

During the last phase of the video data analysis, descriptive and qualitative case 

examples were created. 

4.4.3 Analysis of literature review data 

Literature review techniques make it possible to collect greater amounts of data and 

to uncover areas in which more research is needed in the future (Snyder, 2019). For 

example, in this dissertation, these techniques made it possible to examine existing 

SRL support instruments—which have already been tried and tested—from a 

broader perspective. Literature review techniques also offer a systematic format for 

data collection and analysis. In this study, systematic literature review methods 

were specifically applied because they offered a clear structure for conducting the 

data search and making the article selection (Okoli & Schabram, 2010). 

In this dissertation, 161 different SRL instruments were found from the 108 

articles in the final selection. These instruments were analyzed in detail based on 

four different criteria: (1) SRL targets, (2) SRL phase, (3) instrument type, and (4) 
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feedback. The first two criteria’s were derived from the SRL theory (Zimmerman, 

2000, 2002) and focused on describing the SRL content of the instruments. The last 

two criteria focused more on describing the format of the SRL instruments. 

When coding SRL targets, three different sub-codes were used: cognition, 

motivation, and emotion. Instruments that focused on assessing or supporting the 

task understanding, prior knowledge, cognitive strategy use, practical planning, 

knowledge construction, or metacognitive aspects of learning of students were 

coded into the cognition sub-category. Instruments focusing on assessing or 

supporting the motivational factors of students, such as goal setting, goal 

orientation, self-efficacy, attributions, and motivation regulation strategies, were 

placed under the motivation sub-category. Instruments focusing on the emotion 

regulation strategies or feelings and emotions of students were coded into the 

emotion sub-category. Since there were many different instruments that 

simultaneously included different SRL targets, the coding of the sub-categories was 

not exclusive, meaning that it was possible for one instrument to be coded into 

several categories. 

Zimmerman’s SRL model was applied for coding the SRL phase (Zimmerman, 

2002). Three codes were used: forethought phase, performance phase, and 

reflection phase. In the forethought phase category, all the instruments that focused 

on measuring or supporting students’ SRL at the beginning of the learning 

process—like goal setting, strategic planning, and task understanding—were 

placed. In the performance phase, all the instruments that focused on students’ 

learning processes in the middle of their learning process—like metacognitive 

monitoring or cognitive strategy use—were placed. Finally, in the reflection 

category, instruments used at the end of the learning process to measure or support 

the SRL of students—such as student self-reflection and adaptation processes—

were placed. As with previous coding, this coding was also not exclusive and if the 

instrument was used in several SRL phases, all the relevant categories were applied 

in the coding. However, in all cases, it was not possible to identify a specific SRL 

phase due the inadequate descriptions of the presented instruments. In these cases, 

the SRL phase coding received a value of 0. 

During instrument type coding, two different types of instruments were found: 

SRL assessment instruments and SRL support instruments. Instruments that 

typically focused on assessing students’ SRL skills using different types of 

questionnaires, surveys, or observation forms were placed under the SRL 

assessment instruments category. Instruments whose main focus was on supporting 
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student SRL use or skill development by, for example, asking students to plan or 

evaluate their work, were placed under the SRL support instruments category. 

When the feedback component was coded it was separated from each of the 

instruments that neither offered targeted feedback for the students or then not. Two 

different categories were used: feedback and no-feedback. The feedback processes 

that resulted in any type of feedback—on either the students’ actualized regulation 

and learning processes or the subjective interpretations of them—and that was 

targeted based on the students’ product or behavior were placed under the feedback 

category. Instruments that were not given any feedback—neither for students nor 

in a generalized manner (such as static prompts, which were similar for everyone 

regardless of whether the user needed them or not)—were not considered to have 

feedback in this coding. 

4.5 Evaluation of the research 

When evaluating research, validity and reliability are concerns, as well as the 

generalizability of the findings, representing a crucial dimension in these 

discussions (Peräkylä, 2016). In mixed method research the uniqueness of both 

qualitative and quantitative methods is good to acknowledge. In quantitative 

studies, the aim is to test hypothetical generalizations—however, this is not the only 

case in qualitative studies in which the aim is usually to provide a rich, 

contextualized understanding about a phenomenon under study (Golafshani, 2003; 

Polit & Beck, 2010). Consequently, especially in qualitative research, validity and 

reliability are usually evaluated from the point of view of truthfulness, 

trustworthiness (Creswell, 2014), and triangulation (Golafshani, 2003). Therefore, 

in this dissertation with the emphasis on qualitative methods they have been given 

special attention. 

In qualitative research, researchers can ensure truthfulness and trustworthiness 

by systematic and careful actions when planning the research, preparing research 

tools, and when analyzing, interpreting, and reporting the research findings and the 

entire research procedure (Peräkylä, 2016; Twinning, Heller, Nussbaum & Tsai, 

2017). From a practical point of view, this means careful documentation of all 

different phases of the research (Twinning et al., 2017). Hence, the methodological 

decisions, data collection methods, designs, as well as analysis procedures, have 

been carefully reported and documented for each phase of this study. Furthermore, 

in mixed method approach trustworthiness and truthfulness can be ensured through 

triangulation—for example, by combining and using multiple (1) methodologies, 
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(2) data collection and analysis methods, (3) investigators, and (4) theories (Denzin, 

2009; Golafshani, 2003). Methodological triangulation, referring to the use of more 

than one method for gathering data, has taken place in this dissertation by 

integrating both qualitative and quantitative methods (Denzin, 2009). In Study I the 

integration of repeated qualitative open-ended questionnaires and quantitative pre-

test questionnaires told more about students’ learning together than either one alone. 

In Study II, multiple data collection methods were used and combined (semi-

structured interviews and video recordings). 

Triangulation of data meaning the use of different data sampling methods at 

different times and situations is also one way to add to the trustworthiness and 

truthfulness of the mixed method approach (Denzin, 2009). For instance, the use of 

different data sources makes it possible to show similarities and differences across 

a number of sources (Peräkylä, 2016). Hence, this dissertation employed multiple 

methods of data collection and analysis in order to obtain deeper understanding 

about the phenomenon in all empirical studies in this dissertation (Studies I and II). 

In addition to this, different data sources were used and analyzed independently. At 

the end, the results and connections were studied in detail. In addition, the data 

were also handled and used in different ways—using numeric coding and counting 

methods, as well as showing qualitative examples from the data to support the 

findings and to create a more realistic picture from the data that were used. 

Triangulation of investigators, involving several researchers in the analysis, 

was also enhanced in this dissertation. According to Peräkylä (2016), truthfulness, 

trustworthiness, and generalization especially in terms of qualitative research 

findings can also be supported by using intercoder reliability codings when using a 

coding and counting method such as content analysis. Thus, intercoder reliability 

codings were used for all qualitative data analyses that were performed in this study. 

Calculations of intercoder reliability were carried out using Cohen’s kappa value. 

Cohen’s Kappa was chosen because it provides more information than a simple 

calculation of the raw proportion of agreement (Bakeman & Quera, 2011). This is 

also the recommended statistic to use for pointing out intercoder reliability when 

applying (systematic) literature review methods, which were also used in Study III 

(Belur, Tompshon, Thorton & Simon, 2018). 

Truthfulness, trustworthiness, and generalization of qualitative research 

findings can also be supported by reflecting on the research findings in light of 

earlier studies (Peräkylä, 2016). This has also been performed for the purposes of 

this dissertation. The presented empirical findings were discussed and reflected in 
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light of previous research. Also, the empirical findings were supported and 

complemented with literature review methods in Study III. 

4.6 Ethical considerations 

During this study, the guidelines of the Finnish National Advisory Board on 

Research Integrity (2019) were followed in all phases: data collection, analysis, and 

results reporting. Participation was voluntary for all participants, and they were 

carefully informed about the experiment procedures and data collection methods. 

In addition, written consent was obtained from each participant before the 

experiment. All participants also had the opportunity to refuse to participate at any 

time during the experiments. Data collection was implemented as part of the 

participants’ normal curricular studies and no extra credits or money were given to 

the participants. Privacy issues were also carefully considered. For example, the 

names of each participant were replaced with running numbers in order to ensure 

that the anonymity of each participant was guaranteed. The sources of financing 

were also reported in the articles as well as in the acknowledgements of this 

dissertation. 
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5 Overview of the articles 

This dissertation is composed of three published articles. The specific aims of each 

article, along with the main responsibilities of the author are described in Table 1. 

In the following overview, a brief summary of each article is offered. 

Table 1. Focus of each article and the responsibilities of the author. 

Article Aim Author’s responsibility 

I To study the relation between individual students’ 

interpretations of their SRL and experienced 

challenging learning situations in different individual 

and collaborative learning contexts. 

1st author, involved data collection and 

responsible for data analysis and 

theoretical grounding. 

II To study students’ individual interpretations of 

challenging learning situations they face, regulatory 

actions used, and the actualization of these in a 

collaborative learning context. 

1st author, responsible for data analysis 

and theoretical grounding. 

III To explore and evaluate different characteristics of 

existing SRL instruments. 

1st author, responsible for data 

collection, data analysis, and theoretical 

grounding. 

5.1 Article I. Higher education students’ learning challenges and 

regulatory skills in different learning situations 

The aim of Article I was to study (a) first-year higher education students’ (n = 107) 

interpretations about the cognitively, motivationally, and emotionally challenging 

learning situations in both individual and collaborative learning contexts, and to 

examine (b) the relationship between students’ SRL skills and the challenging 

learning situations that the students interpreted. Data were collected during first 

semester of the participants’ studies in a six-week Learning Theories course. The 

data collection for this study was part of the course structure and the data were 

collected via different online questionnaires (CQ, MSLQ, and MRS). Data were 

collected systematically during the entire six-week course period: once during the 

first and last weeks and twice during each of the other weeks. In the first week, 

students answered all questionnaires (CQ, MSLQ, and MRS); in other weeks, 

students only filled out the CQ questionnaire. 

The CQ consisted of mostly open-ended questions and the data were analyzed 

using theory-directed content analysis (Hsieh & Shannon, 2005). For the other 



56 

questionnaires (MSLQ and MRS), statistical tests (one-way ANOVAs) were 

performed. 

The results of the study indicate how students interpreted different challenging 

learning situations related to different cognitive, motivational, emotional, and well-

being issues they experienced during their learning process. Furthermore, 

connections between the students’ SRL skills and the types of experienced 

challenging learning situations were found. Students who used more self-regulatory 

activities in their learning reported less challenging learning situations related to 

motivational factors and more challenges related to cognitive aspects of learning in 

comparison to students who were not very self-regulatory in their learning activities. 

5.2 Article II. Teacher education students’ strategic activities in 

challenging collaborative learning situations 

The aim of Article II was to study students’ individual interpretations of the 

challenging learning situations they faced, the regulatory actions they used, and the 

actualization of these in a collaborative learning context. This study especially 

focused on individual students’ reflective interpretations in order to show how 

students recognize and describe their group-level regulatory activities to overcome 

the challenging learning situations they face as well as to illustrate how individual 

group members’ interpretations and actual learning situations are interrelated. Data 

were collected from a seven-week didactic math course, where second-year teacher 

education students (n = 43) worked in small groups. After the completion of the 

didactic math course, all students were individually interviewed. During the 

interviews, students were asked to describe—in their own words—how their 

collaboration worked in general, what types of challenging learning situations they 

experienced as a group, and what types of regulatory activities they used to solve 

the challenges they faced. The data were complemented with case examples, which 

were created using video recordings that were filmed during the didactic math 

course. 

Interview data were analyzed using theory-driven content analysis. The video 

data were also analyzed using content analysis methods, although more descriptive 

and qualitative examples were also created. At the end, the results from the dataset, 

interview data, and video data, were combined to indicate how individual students’ 

interpretations of collaborative group situations and actual collaborative working 

session were interrelated. 
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The results show that students’ strategic activities varied depending on the 

different challenging learning situations experienced. In particular, cognitive 

learning challenges were identified and strategically solved. In contrast, 

motivational and emotional learning challenges were neither identified nor solved 

as often. At the end, it was concluded that ignoring the challenging learning 

situations that students are experiencing can have many different effects on group 

collaboration, such as creating a general work atmosphere and causing unequal 

participation or lower satisfaction with group learning. 

5.3 Article III. An overview of instruments for assessing and 

supporting elementary school students’ self-regulated learning 

The aim of Article III was to explore and evaluate different qualities of existing 

SRL instruments that have been used at elementary school levels. Data were 

collected using literature review techniques by searching for scientific journal 

articles in two databases known for encompassing high-impact and high-quality 

journals. The article search resulted in 1,986 articles, from which a total of 108 

articles were chosen for closer analysis. At the end, a total of 161 different SRL 

instruments were found. 

In data analysis, systematic literature review techniques were implemented. All 

the found SRL instruments were analyzed in detail in order to examine what SRL 

contents (SRL targets and phases) and formats (instrument type, feedback 

component, and instrument user) these SRL instruments contained. 

Results of this article indicate that the cognitive SRL aspects are well 

accounted for by different SRL instruments. In contrast, the motivational and 

emotional SRL aspects are not as often taken into account, especially in different 

SRL support instruments. In addition, the feedback component was not involved 

very often in different SRL instruments even though the benefits of personalized 

feedback have been identified in previous studies. It was concluded that, in the 

future, there is a need to put more effort into designing SRL instruments that would 

cover the complex SRL process more comprehensively to allow for more 

systematic practical classroom use. Furthermore, it was highly recommended to use 

the information provided by SRL assessment instruments when designing new SRL 

supportive classroom practices. A better combination of the features from the two 

types of instruments could also serve as the ground for more targeted and 

individualized feedback, which would help students build their regulation skills in 

the future. 
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6 Main findings of the study 

The general objective of this dissertation was to study how students interpret their 

and their group’s regulated learning in individual and collaborative learning 

environments as well as to discuss how different aspects of SRL can be supported 

in different instructional contexts. The original articles included in this dissertation 

present the results obtained in detail. In this chapter, the main findings of these 

articles are discussed. 

The results are presented in accordance with the two specific aims of this 

dissertations, which were: (1) to study how students interpret and relate their SRL 

skills and group-level regulation with the challenging learning situations they 

experienced in individual and collaborative learning environments, and (2) to 

evaluate the different characteristics of existing SRL instruments that can be used 

to measure and support different aspects of student SRL. 

6.1 Student interpretations and experiences of challenging 

learning situations in connection to their self-regulated 
learning skills in individual and collaborative learning 

The first aim of this dissertation was to study students’ interpretations and 

experiences of challenging learning situations in connection to their SRL skills in 

individual and collaborative learning contexts (Study I and Study II). In Study I, 

students’ interpretations of and awareness about their SRL and the challenging 

learning situations they experienced were studied in detail. Study II, on the other 

hand, focused more on group-level regulation from the individual students’ point 

of view. 

Both studies, Study I and Study II, showed how students face different 

challenging learning situations while learning. These challenging learning 

situations they experienced might be cognitive (Pintrich & De Groot, 1990), 

motivational (Boekaerts & Niemivirta, 2000; Zimmerman, 2000), or emotional 

(Boekaerts & Pekrun, 2015) in nature, but they could also be caused by different 

well-being factors (academic stress, burnouts, tiredness) (Heikkilä et al., 2012; 

Tuominen-Soini et al., 2012) and social issues (Järvenoja & Järvelä, 2009; Näykki 

et al., 2014). When it comes to the connection between these challenges and the 

regulatory skills of students, the results indicate that the challenging learning 

situations students experienced and their interpretations of their SRL skills are 

connected. In Study I, it was found that students who reported using more different 
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SRL skills also reported experiencing more cognitive than motivational challenges, 

while students who reported using less regulatory strategies also reported a higher 

number of motivational challenges and challenges related to well-being. 

Similarly, Study II, which presented two different case examples about what 

student interpretations can tell about the collaborative work of groups, found that 

the group in which individual students described experiencing more challenging 

learning situations with the explanation of regulatory strategies tended to focus 

more on reporting task-related cognitive, motivational, and emotional challenges. 

The group in which students described less challenges with the explanation of their 

regulatory strategies, on the other hand, tended to experience more challenges 

resulting from different external constraints, individual students’ motivational 

issues (e.g., personal interests), collaborative group work, and communication. 

In addition, Study II also indicated that individual students’ interpretations of 

the challenging collaborative learning situations they experienced and the 

regulatory learning activities they used might reflect the quality of the groups’ 

interaction as well as tell something about the groups’ regulatory action by making 

the silent information about students’ learning visible (Robinson, 2013). For 

example, the combination of video and semi-structured interview data pointed out 

that the group in which students brought up both challenges and regulatory 

activities that were used to solve the challenging learning situations they faced 

seemed to face fewer challenging situations while they were working on problem-

solving tasks; they were systematically putting effort into solving identified 

challenges and were working together as group more. This group also showed more 

equal participation between group members. On the other hand, the group in which 

students described fewer challenging learning situations with explanation of their 

regulatory activities, it was found that they faced more challenges in relation to the 

video but that they did not solve these situations as systematically as the other case 

group, which solved its challenges more often. Instead, they ignored many of the 

challenges they faced, especially the ones that related to individual students’ 

motivation, personal interest, emotions, or collaborative work and communication. 

This resulted in unequal participation between group members—the students 

whose personal challenges were ignored tended to drop out from the collaboration. 

However, it is notable that when the students began listening to each other instead 

of ignoring each other, their collaboration was supported, and equal participation 

promoted. 

The results of this dissertation also indicated that the ability to recognize 

challenging learning situations, their own SRL, and group-level regulatory 
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activities was not always easy for students. Study I pointed out that students were 

more specific when reporting challenges related to motivation and cognition. For 

example, when motivational challenges were reported, the students mentioned 

challenges related to time management, keeping their concentration on the learning 

task, maintaining their interest in learning, and difficulties with see the value of the 

learning task. Similarly, when cognitive challenges were reported, students 

mentioned challenges related to their prior knowledge, task understanding, and 

cognitive strategy use, including difficulties in finding effective ways to memorize 

the things learned or understand the overall picture of what was being taught. 

However, when it comes to emotionally challenging learning situations, it was 

found that students focused on recognizing and describing some specific emotions 

that they had experienced during their learning rather than on describing the actual 

reasons that were causing the emotions they experienced. 

With respect to the students’ ability to interpret their SRL skills and group-level 

regulatory processes, it was found, especially in Study II, that the use of regulatory 

learning activities was described in similar ways, regardless of what type of 

challenging collaborative learning situations the students were referring to. For 

example, fluent collaborative work and rearrangement of practical matters, such as 

goals and plans, seem to be the most described activities in Study II when the 

students were asked how they were solving the challenging learning situations they 

faced. Particularly in relation to cognitive challenges, the students described 

working together, helping each other, and putting effort into building a common 

ground through active discussions together with different practical matters. In 

relation to motivational challenges, students especially focused on how supporting 

each other’s motivations and emotions was supportive. Positive thinking, humor, 

and cheering each other up were highlighted as being important when the challenge 

faced was shared with group members, including challenges caused by external 

constraints (such as technological problems) that were the same for all group 

members. When the challenge that was faced was clearly an individual one, 

meaning that it related to one group member’s individual interest, the reported 

group-level regulatory activities were easily focused to describe different active 

planning methods and cognitive strategy uses. With respect to the reported 

emotional challenges, it was found that this type of challenge was not usually 

reported to be actively solved using different regulatory activities than the reported 

challenges that were cognitive or motivational in nature. When the regulatory 

activities were described, student descriptions focused on describing how they 
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supported one another’s motivations and emotions, for example by “cheering each 

other up.” 

When examining students’ interpretations about their SRL and group-level 

regulatory activities actualized in practice, it was found that students used different 

regulatory actions in more varied ways than they described in the interviews. This 

was especially the case when students were facing challenging learning situations 

related to different cognitive functions. However, for challenging situations related 

to motivational and emotional aspects, differences were found between groups in 

terms of how they regulated their learning in these situations. The group in which 

students were not actively reporting group-level regulatory strategies in the 

interviews also did not show a tendency to use regulatory actions to solve 

motivationally and emotionally challenging learning situations related to the video 

very often. This was sometimes the case even though the challenge that was 

experienced was pointed out loud among group members. 

The use of semi-structured interviews also revealed certain reasons for and 

explanations why students sometimes ended up ignoring some of the motivational 

and emotional challenges they faced while working together. For example, 

sometimes individual students said that certain emotional situations were better to 

deal with alone, without being elaborated about to other group members. In 

addition, it seems that students did not always find it useful to use their time to 

address motivational and emotional challenges—even though they had the skills to 

do so; instead, they preferred to focus on their cognitive functions and task 

execution. 

6.2 Evaluation of the different characteristics of the existing 

instruments that can be used to measure and support 
students’ self-regulated learning 

The second aim was to evaluate different characteristics of existing SRL 

instruments that could be used to measure and support different aspects of student 

SRL. Study III showed that students’ SRL skills have been and can be supported in 

several ways—by assessing students’ regulatory skills as well as by supporting 

these skills in practice through the planning of SRL supportive face to face 

classroom environments (Paris & Paris, 2001; Perry, 1998) or through different 

technological solutions (Azevedo & Cromley, 2004; Järvelä & Hadwin, 2013). 

As can be seen in Figure 4, the results of this study indicate that students’ 

cognitive SRL aspects, in particular, have widely been supported and assessed. 
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However, SRL instruments that specifically focused on supporting the motivational 

and emotional factors of their SRL were not found that much. For example, this 

study showed how students’ motivational factors have widely been studied but 

practical motivation regulation support tools have been designed and tested much 

less frequently. Similar results were also found in relation to students’ emotional 

factors. Emotions and how emotion regulation skills can be supported have not 

been studied as extensively at the elementary school level. 

 

Fig. 4. Frequencies of SRL targets in the found SRL assessment and support 

instruments. 

It was also found that in many SRL support instruments the awareness of 

students was not supported through systematic and targeted feedback. The found 

support systems leaned more on indirect ways of supporting students’ regulatory 

activities than on making this support direct and explicit (Paris & Paris, 2001). 

In addition, it remained unclear in this study how systematically different 

phases of SRL (Zimmerman, 2002) are followed when SRL support and assessment 

tools are used. SRL assessment tools primarily focused on assessing different 

themes and aspect of students’ SRL but not on placing measures into different SRL 

phases that often. Simultaneously, most of the SRL support instruments focused on 
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supporting students’ SRL skills during all different phases of students learning by 

providing more systematic guidance for students’ regulatory behavior. However, 

this study also found that when students’ SRL skills are supported through different 

phases of SRL, the offered support is mainly targeted at the cognitive functions of 

students. 
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7 Discussion 

This dissertation contributes to our understanding of the student interpretations of 

their SRL in different individual and collaborative learning situations. This chapter 

discusses about the theoretical and practical implications of this study in more 

details. At the end, also the limitations of this study are discussed, and some 

suggestions for the future studies are made. 

7.1 Theoretical implications 

This study showed that the interpretations of students about the challenging 

learning situations they experienced, and their regulatory skills and actions are 

connected and might provide more detailed information about students’ SRL 

behavior in different individual and collaborative learning contexts. For example, 

students who reported using more SRL skills when working individually, also 

reported more cognitive than motivational challenges, while students who reported 

using less regulatory strategies also reported a higher number of motivational 

challenges and challenges related to well-being. These results highlight the 

usefulness of student SRL skills and how the ability of students to recognize and 

use these skills has the potential to promote their learning in different ways 

(Pintrich, 2000; Winne & Hadwin, 2008; Zimmerman, 2002). In particular, the 

ways in which individual students interpret the challenging learning situations they 

experienced could predict what type of self-regulated learners these students are 

and what type of support they need. However, this can also work in the opposite 

direction, meaning that interpretations of students about their regulatory skills and 

actions can potentially predict what type of challenging learning situations these 

students could face in their learning, which could help predict the support needs 

that the students will have. 

In collaborative learning contexts, the interpretations of individual students can 

also constitute a useful source of information. Previous studies have already shown 

why there is a need for further studying individual student behavior and 

interpretations, including in group contexts. For example, it has been found that the 

regulatory behaviors of individual group members can focus more on the 

metacognitive processes and shared regulatory actions of students within groups 

whose members are more focused on practical matters, such as discussions about 

task understanding, goals, plans, and actual working strategies that the students are 

using for solving the tasks and challenges they face during their collaboration 
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(Järvelä et al., 2016, Panadero et al., 2015). Furthermore, this study also looked at, 

in detail, how students interpret their group-level regulation processes and learning 

situations, and how these interpretations are actualized in practice. The results 

indicate that individual students’ interpretations can provide detailed explanations 

of and reasons for, for example, situations in which students decide not to regulate 

their learning. As this study shows, sometimes not-regulating can be a strategic 

choice for students in order to keep their focus on the things that they see as being 

more relevant at that moment. 

Interpretations of individual students can also predict their group’s socially 

shared regulatory actions (Panadero et al., 2015). This study suggests that, when 

group members’ interpretations do not vary and mostly highlight collaboration 

during which students put effort in to keep going as group—such as making 

decisions together about their regulatory actions (goals, plans and strategic choices) 

but also supporting, listening, and valuing each other’s learning—this might 

support student participation and the use of group-level regulatory actions when 

working on collaborative tasks. This might, as suggested in previous studies, result 

from the quality of students’ social interactions, which creates good conditions for 

students’ collaborative learning and regulatory activities (Barron, 2003; Laal, 2012; 

Miyake & Kirschner 2014; Näykki et al., 2014), including promoting students’ 

active participation, which can help in the formation of a group’s socially shared 

regulatory processes (Isohätälä, Järvenoja & Järvelä, 2017; Kempler-Rogat & 

Linnenbrink-Garcia, 2011). However, these results are not generalizable and future 

research has to be conducted in order to further study how these different 

interpretations are actualizing in practice using a bigger research sample. 

Results of this dissertation also show that making interpretations of one’s own 

regulatory actions and experienced learning situations is not always an easy task 

for students. This was especially the case when students were asked to report 

challenging learning situations related to their emotions. Students primarily 

described their emotions—not the actual situations that caused the described 

emotions (Study I), or the students did not report emotionally challenging learning 

situations often at all (Study II). This might indicate that students did not face many 

emotional challenges or that they were not able to recognize the emotionally 

challenging learning situations that were causing the emotion they were reporting 

(McRae & Gross, 2020; Winne, 2018). However, recognizing challenging learning 

situations might also be difficult because of the environmental nature of learning, 

where different challenging situations are not independent from one another. 

Instead, they are related and can affect both one another and the students’ regulatory 
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actions (Bandura, 1986; Pintrich, 2000; Zimmerman, 2000, 2002). This might 

make it difficult for students to distinguish which experienced situations are 

cognitively, motivationally, or emotionally challenging. 

When it comes to the students’ ability to recognize their regulatory actions, it 

was noticed that regulatory actions related to students’ motivations and emotions 

were not often reported in comparison to cognitive ones. In addition, it seemed that 

students were not always capable of describing in detail how they actually regulated 

their learning when facing different challenging learning situations. This was 

particularly visible in Study II, where students were asked to describe their group-

level regulatory actions during the interviews. Students paid particular attention to 

the quality of their social interactions, such as the ways in which they worked 

together, how they built shared understanding about the learning tasks and the 

challenges they experienced, how they supported each other in these different 

challenging learning situations, and what type of group spirit they had. However, 

this did not mean that the students did not use any cognitive, motivational, or 

emotional regulation strategies because many different regulatory strategies were 

possible to recognize from the video data. Instead, this suggests that these are not 

always the things that students pay attention to. This finding is good to keep on 

mind in SRL research. Even though student interpretations are not necessarily 

“correctly” focused on the regulatory activities that researchers are typically 

interested in, these are still issues that students value and use to make judgements 

about their collaborative learning (McGardle & Hadwin, 2015). In this way, these 

can influence students’ cognitive, motivational, and emotional functions of learning. 

All together these findings indicate that individual students’ interpretations 

might provide some evidence about students’ metacognitive thinking—for instance, 

what type of support students think they would need in a specific moment or what 

regulatory activities they are using and why. This information would also be 

beneficial when studying student SRL processes. Future studies should not only 

use challenging episodes defined by researchers (Hadwin, et al., 2018) but also 

individual students’ interpretations when studying the regulatory actions of students. 

This might help researchers also focus their attention to those moments in which 

students think that they need to regulate their learning. Using individual students’ 

interpretations to detect their regulatory actions from their learning has the potential 

to provide more exact information about the students’ SRL process, how these skills 

are recognized, and how the use of these skills occurs in authentic learning 

environments, where different challenging (everyday) learning situations are not a 

separate part of the learning environment. 
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Furthermore, because interpreting the experienced learning situations and own 

regulatory actions is not always an easy task for students, as this study has shown, 

it is also relevant for future SRL research to ponder how these different regulatory 

actions can be supported in practice. This study has shown that there already exist 

many different research-based SRL support instruments—but more research should 

be focused to show exactly how student motivation and emotion regulation skills 

could be supported in practice. This can be considered justified because these were 

the issues that students had more difficulties in interpreting and regulating in the 

empirical studies of this dissertations—but also because these types of support 

instruments seem to have been tested less in the SRL field, according to the findings 

of Study III. In addition, previous studies have shown that different motivational 

and emotional factors also constitute a base for the cognitive functions of student 

(Boekaerts & Pekrun, 2015; Efklides et al., 2018; Manganelli et al., 2019; Pintrich 

& De Groot, 1990; Schunk & DiBenedetto, 2020). 

To conclude, in the future, more research could be done to design and test 

research-based SRL instruments that systematically consider different targets 

(cognition, motivation, and emotions), different phases of SRL (forethought, 

performance, and reflection), as well as different mechanisms that promote 

individual students’ needs and metacognitive awareness, without forgetting to think 

how students become used to these different ways of support. These would later be 

potential tools to offer our educational practices—not merely to support students’ 

SRL development but also the work of teachers by providing tested structures for 

them to apply in their work. 

7.2 Practical implications 

Using SRL skills in practice is more frequently needed in our continuously 

changing world (Binkley et al., 2012;). At schools, this can be seen in the need for 

supporting students’ SRL skills, such as strategic thinking, goal setting, planning, 

active awareness of the working methods used, motivations, and emotions, as well 

as possibilities to learn alone and in collaboration with others. 

Designing teaching practices that support student learning and SRL skills, 

requires theory-based information about SRL as well as about the different 

instruments and practical classroom designs that can be used to support these skills 

in practice (Delfino et al., 2010: Gordon et al., 2007; Hoffmann et al., 2020; Paris 

& Winograd, 2003; Peeters et al., 2014). For example, based on the results of this 

dissertation and previous studies, it can be suggested that supporting student 
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learning is a multifaceted issue, where student needs, teacher abilities, and tools at 

their disposal—as well as different aspects of SRL, such as targets, phases, and 

feedback practices that support students’ metacognitive awareness about their own 

learning—form a complex combination (Boekaerts, 2011; Pintrich, 2000; Winne & 

Hadwin, 2008; Zimmerman, 2002). Furthermore, the connection between student 

SRL skills and challenging learning situations, which were revealed in this study 

through student interpretations, also offers useful information for educational 

practices. Challenging learning situations can be useful for student learning if they 

are recognized and used to support learning (Hadwin et al., 2011; Perry, 1998; 

Winne & Hadwin, 2008). On the other hand, without proper SRL skills or support, 

the experienced challenges can also have an opposite effect on student learning, 

and, in the worst case, they can even inhibit student learning (Boekaerts, 2011; 

Tuominen-Soini et al., 2012; Zimmerman & Cleary, 2009). 

From this point of view, at least three things are recommended in educational 

practices when aiming to support the SRL skill development of students. First, there 

is a need to ensure that the designed learning environments offer an opportunity to 

learn and practice SRL. This means that learning environments should offer enough 

challenges to students so that their interest is maintained through the learning 

process. 

Second, it is also useful to ensure that students become metacognitively aware 

of the challenging learning situations they face. Like this study shows, students do 

not always recognize or accurately enough describe when interpreting such 

learning situations. These inaccurate judgements about one’s own learning can 

affect how students use their SRL skills—for instance, getting students to use 

strategic actions that are not suitable in a particular moment or not getting students 

to regulate their learning activities at all. By supporting students’ metacognitive 

awareness (Cleary & Zimmerman, 2012; Winne & Nesbit, 2009) in educational 

practices, it is potentially possible for students to think reflectively, consciously 

monitor, and control their own behavior (Winne, 2018; Winne & Hadwin, 2008; 

Zimmerman, 2002). In addition, future-oriented behavior is also possible, where 

students would learn from their mistakes and adapt proven learning techniques and 

SRL strategies to future learning situations (Cleary & Zimmerman, 2012). 

Individual students’ interpretations can be an informative source of information by 

making students’ metacognitive awareness more visible for teachers as well as for 

the students themselves. For this reason, it would be useful to help students to 

recognize the challenges they are having, the value of these challenges, and the 
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SRL opportunities that the challenging learning situations they face provide for 

their learning. 

Third, in educational practices, more effort could also be made to offer tools 

for students to use when solving the challenging learning situations. This 

dissertation, together with previous studies, has shown that SRL support 

instruments and the supportive SRL classroom practices of teachers focus more on 

supporting students’ cognitive learning functions, which means that student 

motivation and emotion regulation skills and their metacognitive awareness are not 

necessarily supported as systematically (Dignath & Büttner, 2018). Simultaneously, 

this study indicates that recognizing own regulatory activities might be challenging 

for students, especially when they face motivationally or emotionally challenging 

learning situations. For this reason, and especially if students are struggling with 

their motivation and emotion regulation skills and metacognitive awareness, these 

regulatory activities can be recommended to support them in more comprehensive, 

systematic, and direct ways (Paris & Paris, 2001; Paris & Winograd, 2003; Perry, 

1998) through all recognized cyclical phases of SRL in educational practices 

(Zimmerman, 2000, 2002). This would require tools and classroom structures to be 

designed—which specifically take these issues into account—for more systematic 

use. When this work is done systematically over a longer period of time, students 

also get the possibility to learn, step-by-step, more independent ways of using their 

SRL skills and, later on, to adapt these skills to future learning situations. 

It can be concluded that teachers have a key role in terms of supporting the 

development of students’ SRL skills (Dignath & Büttner, 2018; Peeters, 2014; 

Pintrich, 2004). However, previous studies have shown that teachers feel that they 

do not have enough skills, knowledge, and tools to support their students’ 

metacognitive thinking (Dignath & Büttner, 2018), all of which are required from 

students so that they can make solid interpretations of their learning processes and 

learn to regulate their learning actions (Efklides et al., 2018; Winne, 2018). From 

this perspective, more could be done to support the work of teachers and to ensure 

that teachers have enough knowledge and tools to do their job and support the SRL 

skill development of their students. This should be taken account in teacher 

education, in supplementary trainings, as well as in future studies that intend to plan 

and test new SRL supportive classroom designs. 

To conclude, there is clear need to put more effort into educational practices 

aimed at developing systematic and theory-based SRL support tools that promote 

individual students’ learning in both individual and collaborative learning settings 

and take into account different SRL aspects (target, phases, metacognitive thinking, 
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and feedback practices). This is the only way to prepare people for the requirements 

of our constantly changing world in which economical competition, changing 

nature of work, rapid technological development, as well as the sudden and 

immediate changes caused by global crises, such as the COVID-19 pandemic, 

constantly challenges our learning skills on an everyday basis. 

7.3 Limitations and future studies 

This study also has certain limitations that need to be acknowledged. First, when 

studying individual students’ interpretations based on self-report measures, there 

are always one’s own weaknesses to keep in mind and the fact that they might not 

always be telling the whole truth about their own learning. For example, student 

judgements of their own learning do not always correspond to reality and some 

inconsistencies may always occur (Boekaerts & Corno, 2005; McCardel & Hadwin, 

2015). However, despite this limitation, student interpretations can also be a useful 

source of information when studying students’ metacognitive awareness of their 

own learning (Winne, 2018). In this way, more detailed information can be obtained 

about student learning that cannot be attained merely through observational data 

collection methods, such as video analysis or teacher- or research-based classroom 

observations. Also, producing theory-based information to help educational 

practitioners design learning practices that would address the needs of individual 

students requires that individual student experiences are also studied in detail—

even though researching these issues has certain limitations. 

The second limitation is related to the sample size of this study. In Study II in 

particular, the sample size—43 participants from 11 collaborative groups—did not 

allow for a generalization of the findings. However, the main goal in qualitative 

studies is to understand and examine what people think and do and why they do it 

that way (Creswell, 1994; Silverman, 2016), which was an overarching aim of this 

study as well. Using qualitative data and, for example, different case examples in 

Study II, provided possibilities to explain and understand how individual students’ 

interpretations about their collaborative group learning actualized in practice, as 

well as the reasons that might be behind the decisions and regulatory actions of 

these students. 

The third limitation worth noting is that the participants in Studies I and II were 

from few specific areas of education (in Study I from teacher education and 

educational sciences, and in Study II from teacher education). The homogeneity of 

the participants may have contributed to the results of empirical research for this 
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dissertation, and to make broad generalizations, more research evidence is needed. 

However, choosing participants from similar educational areas is also a strength of 

this study. For example, the topics of SRL were close to the students’ studies and 

created a good foundation for participants to understand the specific questions they 

were asked during data collections. 

The fourth limitation of this dissertation is related to Study III, where different 

SRL support instruments were evaluated using literature review techniques. In 

relation to this sub-study, it is good to note that the evaluation of the found SRL 

support instruments focused on different aspects of SRL that the instruments 

focused on, such as targets of regulation, SRL phases, instrument users, or 

instrument type. This means that this study did not analyze the effects or influences 

of SRL instrument use and cannot say what type of SRL support instruments are 

more effective than others. From this perspective, it is relevant to think and ask to 

what extent the SRL skills of individual students affect their support needs. Based 

on the SRL theory, it is known that the better SRL skills that a student has, the less 

likely the student is to need constant support from teachers (Dignath & Büttner, 

2008; Paris & Winograd, 2003). For this reason, in further research, at least two 

things should be addressed and solved. First, how effective different types of SRL 

support instruments are—e.g., which aspects of these instruments are especially 

useful for the development of students’ SRL skills—and how different ways of 

supporting the SRL of students connects to their experiences of their own learning. 

Second, there is also a need to study the types of requirements that individual 

students’ SRL skill levels set for supportive SRL classroom practices, as well as 

how students’ individual needs could be taken into account when developing SRL 

supportive practices. For example, do some students get more assistance from 

direct ways of supporting their SRL skills development, while others get more 

assistance from indirect support tools and practices? 

Future studies should pay more attention to how SRL skills develop in different 

instructional practices and what types of support practices are useful, why, and in 

what situations. This is especially needed for the school context in order to provide 

more ideas for and evidence about how teaching could be arranged, and students’ 

SRL skill development could be supported in the most efficient way. The mixed 

method approach, where a combination of different methodologies, data sources, 

investigators and theories is used (Denzin, 2009), is recommended when studying 

a phenomenon that is as complex as SRL (Boekaerts & Corno, 2005; Creswell & 

Plano Clark, 2011). For example, this dissertation suggests that researchers use 

interpretations of individuals as one data source in future studies as well. The use 
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of individual interpretations and points of view (qualitative and quantitative), 

combined with different observational techniques, could be useful for modelling 

SRL in more detail by clarifying how people recognize their own learning activities 

and what types of support they might possibly need. For example, looking at 

individual interpretations of challenging learning and working situations as 

episodes—from the moment when challenge is first encountered through to when 

it is resolved (Hadwin, et al., 2011, 2018)—could help researchers zoom in on those 

specific moments when regulatory actions are potentially used if students have 

developed the skills necessary to do so. 

Future studies should also more broadly take into account the diversity of SRL 

and strive to expand our understanding about students’ metacognitive awareness 

and their use and development of motivation and emotion regulation skills in 

authentic learning environments. Previous studies have shown the usefulness of 

these different aspects of SRL for individual (Pintrich, 2000; Zimemman, 2002; 

Winne & Hadwin, 2008) as well as for collaborative learning (Hadwin et al., 2018; 

Järvelä et al., 2016; Kempler-Rogat & Linnenbrink-Garcia, 2011; Panadero et al., 

2015). Hence, more concrete and systematic ways and ideas about how these could 

be implemented in practice are needed. 

Regulation of learning or supporting student SRL processes is not always an 

easy task. Instead, it is a complex process in which different cognitive, motivational, 

emotional, and social aspects impose a number of different possibilities, as well as 

requirements and constraints, on the activities of both teachers and students—and 

their actions and behaviors. Taking this information as part of our educational 

practices requires still more answers to be found for basic questions of the learning 

sciences—such as what is learning now and what will it be in the future, what does 

successful learning look like, and how can an efficient way of learning be promoted 

at schools and in life (Sawyer, 2014). Getting answers for these questions and 

embedding them into practice requires that future research and practical 

developmental work are conducted in close collaboration between researchers and 

educational practitioners. This would allow for high-quality research that meets 

practical needs to develop by helping us better understand the learning process and 

the individual points of view of students. Close collaboration between research and 

practice would also offer more possibilities for the continuous professional 

development of teacher by offering knowledge as well as tested tools and practices 

that they can apply in their teaching in the future. This type of close collaboration 

would not only help teachers and the entire educational field educate students, but 
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it would also promote the development of students’ SRL skills, which have been 

shown to be the key skills when facing different challenges in learning. 

Last but not least, in future studies, it would be useful to expand SRL research 

into the working life context as well in order to show how useful SRL skills actually 

are for working life purposes where people from different educational backgrounds 

are usually collected together and the working space is more or less ill-structured 

in nature. For example, more systematic information about how SRL skills are and 

can be used in the workplace, how these skills promote working in this context, and 

how the use of these skills could be promoted would be useful when thinking about 

how to help people manage their working life in the era when nothing else except 

change is certain. 
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