
 

Tervo Timi 

Low-achieving students’ participation to collaborative learning and group-level regulation 

Master’s Thesis 

FACULTY OF EDUCATION 

Special education 

2022  



2 

 

University of Oulu 

Faculty of Education 

Low-achieving students’ participation to collaborative learning and group-level regulation 

(Timi Tervo) 

Master’s Thesis, 65 pages, 3 appendices 

April 2022 

The aim of this thesis was to first explore low-achieving students’ participation to collaborat ive 

group learning interaction. Second, the thesis explored low-achieving students’ participation to 

group-level regulation of learning. 

Students who regulate their own learning process, individually and in groups, have been found 

to achieve higher learning outcomes. In collaborative groups, students engage in interactions to 

negotiate strategy and construct shared knowledge. To regulate their learning, student groups 

actively direct their efforts, and exercise agency by controlling their learning, strategic choices, 

learning goals, and task engagement, rather than relying on instructors to do it for them. As 

such, students take an active role in their own learning, and in doing so, demonstrate a high 

level of self-efficacy and motivation towards learning. 

In this study, 31 students, nine of which low-achieving in a physics individual examination, 

were selected to explore and compare low-achieving students’ collaborative activity through 

coding and analysis of video data. Through two research questions, this thesis aimed to explore : 

1) how low-achieving students participate in small group collaborative interaction, and 2) how 

low-achieving students participate in group-level regulation of learning. 

Results suggest that some students regardless of achievement level appear considerably inactive 

in group-level regulation. This thesis also found that initiating regulation does not seem to be 

distributed evenly between group members, but rather that an individual member often has the 

lead in initiating group-level regulation. It also appears that low-achieving students may be less 

active in metacognitive interaction and less likely to take a lead role in group interaction and 

regulatory activities. However, larger samples of low-achieving students are necessary for 

generalizable results on achievement groups. 

Future research should look to explore the factors influencing individual low-achieving student 

activity in collaborative learning and regulation of learning. The main implications to teaching 

should be to aim to develop effective solutions for identifying and supporting low-achieving 

students who are consistently inactive in collaborative learning and regulation of learning.  

Keywords: achievement, collaborative learning, co-regulation of learning, interaction, 

participation, socially shared regulation of learning 
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1 Introduction 

With education shifting towards increasingly student-centered, constructivist learning theories 

and teaching practices, an emphasis has been placed on student collaboration. However, 

successful collaborative learning is not an automatic process. As Dillenbourg (1999) notes, 

collaboration can be interpreted in several ways, and it is likely that some students’ conceptions 

of collaborative work do not meet those of collaborative learning research (Patrick & 

Middleton, 2002). To facilitate collaboration as it is understood in research, it is important for 

teachers to understand what effective collaborative learning is, and how to provide such 

opportunities in the classroom (Patrick & Middleton, 2002). 

In educational research, the concept of regulation is generally acknowledged as an essential 

21st century skill (Hadwin et al., 2017). In the last 20 years, theories of self-regulation of 

learning have moved from conceptions of an aptitude to a more contextual process which can 

be taught and learned (Dillenbourg et al., 2009; Zimmerman, 2002). Self-regulation strategies 

have been studied in terms of developing learners who lack such skills, but in the context of 

computer-supported collaborative learning and regulation in groups, special needs perspectives 

are sparce. 

Existing research suggests that interventions for learning disabilities ought to target a broader 

range of cognitive self-regulatory processes (Baird et al., 2009). Through self-regulat ion, 

students including those with difficulties in learning can become more active, in control, and 

aware of their own learning processes. Ideally, with this increased awareness, students may be 

able to strategically adapt their own actions, gain positive learning experiences, and gradually 

increase their academic self-efficacy and intrinsic motivation, ultimately leading to better 

academic achievement (Schunk & Mullen, 2012). 

Although there is considerable evidence on the benefits of effective collaborative learning, the 

overall effect of the shift towards increased collaboration remains questionable among students 

with deficient collaboration skills. The prospective value of developing collaborative and 

regulatory skills among students with deficient learning skills merits further research. 
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2 Theoretical framework 

2.1 Collaborative learning 

As established by constructivist learning theory, learning is a highly interactive process. 

Through interaction, learners form and reshape their own conceptions (Vygotsky, 1978). In this 

constructivist vein, Roschelle and Teasley (1995, p. 70) define collaboration as a coordinated, 

synchronous activity that is the result of a continued attempt to construct and maintain a shared 

conception of a problem. 

Previous research has suggested that collaborative groups can reach deeper knowledge 

construction and better learning outcomes through constructive and cohesive interaction 

(Isohätälä et al., 2021; Roschelle & Teasley, 1995). Although the potential positive effect of 

collaborative learning is generally acknowledged, the specific conditions in which these effects 

can be achieved remain open to interpretation (Slavin, 2014). As noted by Barron (2003), the 

benefits of collaborative learning are not achieved by simply dividing students into groups. 

One important factor to consider is the type of learning task. Cohen and Arechavala-Vargas 

(1987) define an inherent group task as follows: 

A group task is a task that requires resources (information, knowledge, heuristic problem-solving 

strategies, materials, and skills) that no single individual possesses, so that no single individual 

can solve the problem or accomplish the task objectives without at least some input from others. 

 

As put by Cohen (1994), given a problem with no one right answer and a learning task that will 

require all students to exchange resources, achievement gains will depend on the frequency of 

task-related interaction. On the other hand, if the interaction is largely off-task, a high frequency 

of interaction can hinder achievement (Cohen & Arechavala-Vargas, 1987). Given this type of 

task, collaborative group members are largely dependent on one another to reach group goals 

(positive goal interdependence) and need to successfully utilize each group member’s resources  

to attain those goals (resource interdependence; Cohen 1994; Johnson & Johnson, 1990). As 

such, collaboration is also prone to social loafing, which refers to a decrease in individual effort 

due to the social presence of other group members (Latané et al., 1979). 
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2.1.1 Types of collaborative interaction 

In a collaborative setting, interactions are the base through which students shape their learning 

process and regulate their cognitive and emotional processes on a group level. Going back to 

the definition by Roschelle and Teasley (1995), in collaboration the group constructs a shared 

conception of a problem through interaction. Students build shared cognition through collective 

cognitive activities, where group members influence each other’s constructive cognit ive 

processes by providing information, pointing things out, asking questions, and elaborating on 

each other’s ideas (Razzouk & Johnson, 2012; Resnick, 1991). If there is no interaction, there 

is no collaboration. Therefore, understanding the quality of interaction helps us understand the 

quality of collaboration (Kreijns et al., 2003). 

According to Dillenbourg et al. (1996), the following outlines have generally been used in 

forming analysis categories for the categorization of interaction: social–cognitive, cognitive–

metacognitive, and task–communicative. First, at the base of this categorization process is the 

social–cognitive split. Central to the collaborative learning process, cognitive interaction 

concerns the learning task, its conceptualization, as well as strategies and processes aimed 

toward completing the learning task. However, cognitive processes are never independent of 

the social, or socio-emotional context of the group. This social context includes interact ions 

concerning the social dynamics and relationships between group members (Dillenbourg et al., 

1996). 

Furthermore, socio-emotional interactions among group members shape perceptions of 

emotions and the socio-emotional climate, affecting group cohesion, support, efficacy, and 

motivation (Kreijns et al., 2003; Näykki et al., 2014; Rogat & Linnenbrink-Garcia, 2011). 

Positive socio-emotional interactions between group members can enhance group functioning 

and positive emotions during group work. Conversely, persistent negative socio-emotiona l 

interactions can hinder group functioning (Molenaar et al., 2014; Rogat & Linnenbrink-Garc ia, 

2011). Socio-emotional interaction plays a role in the regulation of emotions in that positive 

socio-emotional interactions have been linked to a higher quality of social regulation (Rogat & 

Adams-Wiggins, 2015; Rogat & Linnenbrink-Garcia, 2011), conflict resolution and 

improvement in emotions and motivation (Linnenbrink-Garcia et al. 2011; Näykki et al. 2014). 

Meanwhile, negative socio-emotional interactions have been connected to less effective forms 

of social regulation and lowered task engagement (Näykki et al. 2014, Rogat & Adams-

Wiggins, 2015; Rogat & Linnenbrink-Garcia, 2011). 
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Second, the cognitive–metacognitive categorization separates purely task-centered learning 

activities from the more strategic learning activities (Dillenbourg et al., 1996). Traditiona lly, 

metacognition is defined as “knowledge about knowing”, which a learner needs to control and 

monitor their learning (Flavell, 1979). To distinguish between cognitive and metacognit ive 

activities, according to Nelson (1996), cognitive activities specifically deal with task content, 

while metacognitive activities deal with controlling and monitoring cognitive activities, such 

as orientation, planning, monitoring, evaluation, and reflection (Meijer et al. 2006).  

As such, metacognitive activities form the basis of self-regulated learning as well as group-

level regulation of learning. Group-level metacognitive activities occur when one or more group 

members control or monitor the group’s collaborative cognitive activities (Volet et al. 2009), 

for example, when evaluating the quality of answers or products of the group (Molenaar et al., 

2014). Shared metacognition is an essential part of interactions between group members and 

given that metacognitive interaction has strong ties to the level of regulation of learning 

activities that groups perform, there is a distinct interest to investigate the frequency of 

metacognitive interaction in collaborative learning (Iiskala et al., 2011; Molenaar et al., 2014). 

Finally, the task–communicative dichotomy distinguishes between interactions aimed 

specifically at the task product construction, and the interactions aimed at forming a shared 

understanding between group members (Dillenbourg et al., 1996). In other words, shared 

cognition between team members can be seen as consisting of task knowledge on the specific 

procedures and strategies for successfully performing a task, and team knowledge on team 

processes and team members’ abilities and characteristics (Cannon-Bowers et al., 1993; 

Johnson et al., 2007). Still, interactions focusing on task execution are not separate from the 

more evidently social aspects of collaboration and regulation, as interactions focusing on task 

execution have been found to promote socially shared planning and socially shared regulat ion 

(Malmberg et al., 2017). 
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In each of the three categorizations, it is understood that given their highly intertwined nature, 

interactions can contain elements of both categories (i.e., social and cognitive, cognitive and 

metacognitive, or task-centered and communicative; Dillenbourg et al., 1996). This means that 

in any such categorization, overlap should be expected, and categorizations considered 

mutually inclusive. This is given the assumption that group interaction reflects collaborat ive 

engagement (Järvelä et al., 2016), which consists of both emotional and cognitive engagement 

(Fredricks et al., 2004; Järvelä & Renninger, 2014). School engagement has been considered 

an important factor in possibly amending low levels of academic achievement, negative 

attitudes towards education, and high dropout rates (Fredricks et al., 2004). 

2.1.2 Low-achieving students in collaborative settings 

Previous research on collaborative learning between achievement groups has largely proposed 

a benefit to low-achieving students without actively impeding high-achieving students’ learning 

outcomes. According to Cohen (1994), low achievers are helped during interaction within 

cooperative groups in many ways beyond specific requests for help. Thus, the use of 

heterogeneous groups is often recommended in collaborative learning contexts given the 

benefits to low-achieving students (Cohen, 1994). According to Cohen (1994), there is 

considerable support in the research for the beneficial effects of heterogeneous groups on low-

achieving students, even when tasks demand higher order thinking. Hypothetically, low-

achieving students can absorb information from interactions and receive instruction from high-

achieving students. Additionally, this type of grouping can increase trust and friendliness 

between members of different social groups (Cohen, 1994). 

Shachar (2003) concluded in a review of five studies, that while collaborative learning was 

somewhat beneficial to students of all achievement levels, the increase in achievement was 

highest among low achievers (9.3 %), and significantly lower among high achievers (1 %). 

Likewise, Webb et al. (1996) found that collaborative learning in a mixed-ability group can 

benefit low-achieving students without negative effects to high-achieving students’ learning 

outcomes. However, in a later study Webb (2009) noted that for high-achieving students, the 

results of mixed-ability group work seem to be mixed based on the quality of group functioning. 
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Furthermore, Xin (1999) also found a collaborative learning setting beneficial to the academic 

achievement of students with learning disabilities, in comparison to a traditional general 

education classroom setting. Jenkins et al. (2003) mapped class teachers’ perceptions of 

collaborative learning for special education students and found that teachers were generally 

positive, while acknowledging that the effectiveness of collaborative learning varied from 

student to student. The benefits they reported included improved self-esteem, a safe learning 

environment, and better classroom success rates and products. 

Research has also suggested that collaborative learning has a positive effect on peer-acceptance 

and social interaction of students with learning disabilities (Johnson & Johnson, 1986; Putnam 

et al., 1996). Ashman (2003) notes, however, that a sufficient level of social interaction skill is 

needed for successful collaboration, and the attainment of this positive effect. Cohen (1994) 

argues that when low-status and low-achieving students show engagement and competence in 

their collaborative learning groups, interaction is more equal-status and reinforces peer 

acceptance. 

Balanced participation between group members is essential to successful collaboration 

(Bachour et al., 2008). In a classroom setting, unbalanced participation typically means that one 

or more members in a collaborative learning group take very few turns in verbal 

communication. According to Adams-Wiggins and Rogat (2014), high-achieving students or 

students with high social status may dominate interaction in a collaborative setting. In a 

previous study by King (1993), high-achieving students assumed dominant roles in group tasks, 

group decision making, and in the frequency and quality of contributions to group efforts, while 

low-achievers were generally passive during collaboration. 

Verbally inactive students contribute little to the construction of shared conceptions and may 

miss out on reassessing and developing their own understanding of concepts. Typically, this 

lends itself to lower learning outcomes in groups with unbalanced participation (Bachour et al., 

2008). As found by Rogat and Linnenbrink-Garcia (2011), some groups may also decide to 

forgo a collaborative effort in favor of dividing tasks into smaller individual tasks, which 

bypasses a collaborative constructive process altogether. 
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To closely examine individual students’ differences in volume and quality of participation to 

interaction, individual roles in group interaction have been discussed for decades, including the 

26 role categories of Benne and Sheats (1948) some seventy years ago. Salazar noted already 

in 1996, that much of the original small group interaction research such as that of Benne and 

Sheats (1948) and Goffman (1959) is too static to capture the complexity of human behavior. 

While this classical research still offers a basis for contemporary research, it is now generally 

acknowledged that during dynamic and spontaneous group interaction individuals can perform 

several roles within short interaction segments (Chiu, 2000). Yet, as noted by Heinimäki et al. 

(2020), given that much of previous research has utilized pre-assigned, scripted, or rigid student 

roles, an understanding of the roles that emerge spontaneously during student-led collaborat ive 

activities is still lacking. 

In recent years, interaction roles have been approached with a selection of more fluid 

categorizations. Chiu (2000) proposed a categorization of five interaction roles (facilita tor, 

proposer, supporter, critic, recorder). Similarly, Gu et al. (2015) utilized a pre-assigned role 

structure including six roles (starter, supporter, arguer, questioner, challenger, timer). 

Meanwhile, Volet et al. (2017) adapted Benne and Sheats’ 26-role coding to that of ten 

categories (information seeker, information giver, knowledge seeker, knowledge provider, 

opinion seeker, opinion giver, follower, supporter, challenger, harmonizer). Lastly, Törmänen 

et al. (2021) utilized a four-category coding scheme (initiator, participator, observer, target) to 

specifically examine emotion regulation. 

2.2 Regulation of learning 

Successful collaborative learning begins on an individual level, as students need to possess 

skills for successful learning both in individual and collaborative settings. Today, considered a 

central part of an individual’s learning process is the concept of self-regulated learning (SRL) 

(Hadwin et al., 2017; Zimmerman, 1989). Self-regulating students initiate and direct their own 

efforts to acquire knowledge and skill rather than relying on teachers or other instructors. As 

such, self-regulating students are metacognitively, motivationally, and behaviorally active 

participants in their own learning process (Zimmerman, 1989). Students exercise agency by 

consciously controlling and intervening in their learning, making choices, setting goals, and 

controlling their own engagement in a task (Winne & Hadwin, 2012). 
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Regulation of learning is conceptualized by Winne and Hadwin (1998, 2012) as four loosely 

sequential and recurring phases: 1) task understanding, during which learners form a mental 

representation of the task; 2) goal setting and planning, during which learners set goals and 

strategize to meet task demands; 3) task enactment, during which learners enact tactics to 

achieve goals; and 4) adaptation, during which learners strategically adapt the previous three 

phases for future tasks (Figure 1). 

Figure 1 

Cyclical Model of SRL (Adapted From Winne & Hadwin, 1998, 2012) 

 

  

Task 
understanding

Goal setting 
and planning

Task enactment

Adaptation
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In Winne and Hadwin’s work (1998, 2012) this cyclical model is accompanied by a framework 

called COPES (conditions, operations, products, evaluations, and standards) in each SRL phase 

(see Table 1). 

Table 1 

COPES Model (Adapted From Winne & Hadwin, 2012) 

Conditions Internal (e.g., motivation, self-efficacy) and external (e.g., time 

constraints, resources) conditions form a context for working on a 
task. 

Operations Operations are the cognitive processing of information, the work towards 

solving a learning task. 

Products Learners’ operations result in products in each SRL cycle phase. 

Evaluations Evaluations are made of each product to determine how well they meet 
standards. 

Standards Standards represent optimal products in each phase. 

 

The COPES model underlies each phase of regulation and guides transition across phases. 

Within internal and external conditions, students cognitively process information through 

operations, resulting in products in each of the four phases of SRL. The products of the Goal 

setting and planning phase, for example, would be the set goals and plans. Finally, students 

evaluate the products by comparing them to set or perceived standards (Winne & Hadwin, 

2012). 

SRL bases on three central elements: students’ self-regulated learning strategies, self-efficacy 

perceptions of performance skill, and commitment to academic goals. Self-regulated learning 

strategies are processes directed towards achieving academic goals such as learning a skill, or 

acquiring relevant information (Winne & Hadwin, 2012). As outlined by Zimmerman and 

Martinez-Pons (1986), these strategies include seeking, organizing, and transforming 

information, and rehearsing or using memory aids. 
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However, collaborative learning cannot come to pass through individual processes alone. As 

outlined by Järvelä and Hadwin (2013), successful collaboration requires regulatory action on 

three distinct levels. In successful collaboration, each group member regulates their individua l 

learning processes (self-regulated learning), but also supports fellow group members in their 

respective regulation of learning (co-regulated learning). Additionally, the group must regulate 

their learning processes collectively and synchronously as a group (socially shared regulation 

of learning). Whereas self-regulated learning (SRL) is an individual process, often internal and 

undetectable or challenging to identify from observational data, co- and socially shared 

regulation of learning are group-level processes (Hadwin et al., 2017). These group-leve l 

processes are interactional by nature, and as such, explicitly detectable in student interaction. 

Co-regulation of learning (CoRL) is a temporary and shifting support enabling productive self-

regulation by the student being co-regulated, or shared regulation by the group. Effective co-

regulation shifts individuals’ or groups’ attention towards correcting their learning process.  

This occurs by temporarily redirecting the regulation process of cognition, motivation, emotion, 

or behavior as necessary (Hadwin et al., 2017). Transactional by nature, it presumes that at least 

one participant in an interaction, the co-regulator, has knowledge or skill that is needed and 

shared by those being regulated. However, the co-regulator role can shift from student to student 

depending on who needs and who is able to provide regulatory support at a given time, hence 

not implying repetitive initiation by a single more capable other (Hadwin et al., 2017; Perry & 

Winne, 2013). 

Socially shared regulation of learning (SSRL) refers to a group’s deliberate, strategic, and 

transactive planning, task enactment, reflection, and adaptation (Hadwin et al., 2017). Socially 

shared regulation occurs when collaborators co-construct understandings about tasks and shape 

engagement by pooling metacognitive, motivational, and strategic resources, then negotiat ing 

and selecting what the group perceives to be an optimal path to reach common goals. Shared 

regulation of learning implies shared awareness of goals, and joint monitoring of progress 

toward a shared outcome (Perry & Winne, 2013). 

  



14 

 

A lack of regulation can hamper individual learning and group functioning (Barron, 2000). If 

group members cannot regulate their learning, they may repeat their own opinions, ignore 

others’ suggestions, or refuse others’ proposals (Webb, 2013). Previous research has suggested 

that on the group level, students engage mostly in co-regulation of learning (Malmberg et al., 

2015). According to Malmberg et al. (2015), low-performing groups focus on managing 

external aspects of the collaboration through SSRL, whereas high-performing groups focus on 

cognitive challenges and temporally progressed from external towards internal challenges like 

group members’ motivation. Research has also strongly suggested that the quality of students’ 

metacognitive and regulatory processes improves with age (e.g., Grau et al., 2018; van der Stel 

& Veenman, 2010). 

Prior research has suggested that academic performance is linked to both the cognit ive 

strategies and metacognitive processes of self-regulated learning (Dent & Koenka, 2016). 

Consequently, there is a need to develop self-regulated learning skills among students with 

repeated poor academic performance. The lack of such skills may present itself in several ways. 

Lack of regulation is thought to lead to lowered optimism and task avoidance strategies, as well 

as decreased interest and increased stress and exhaustion (Heikkilä et al., 2011, 2012). Task-

avoidant strategies have been found to predict poor academic achievement, and furthermore, 

poor achievement can lead to further task avoidance, thus forming a cumulative cycle of poor 

academic achievement (Nurmi et al., 2003). 

According to Baird et al. (2009) youth with a learning disability were also more likely to possess 

low academic self-efficacy, to believe that intelligence was fixed and nonmalleable as opposed 

to incremental and changeable, and to interpret the exertion of effort as meaning they possessed 

limited levels of ability. To remedy these obstacles to learning, Järvelä et al. (2015) suggest 

three principles for supporting group-level regulation of learning: 1) increasing learners’ 

awareness of their own and others’ learning processes, 2) supporting externalization of learning 

processes, and 3) prompting regulatory processes. 
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2.3 Regulation as a mediator of academic performance 

Positive interaction and successful collaboration can have profound effects on how students 

view learning situations and themselves in relation to education (Li et al., 2021; Prince & 

Nurius, 2014; Wentzel & Caldwell, 1997). To maintain positive interaction, and to succeed in 

collaborative tasks, successful collaborative groups rely on regulation of learning on the 

individual and group level, by actively monitoring and adapting their metacognitive and socio-

emotional processes and strategies (Hadwin et al., 2017). Conversely, groups that interact 

negatively and are not able to actively engage in regulation of learning may end up achieving 

poorly in collaborative tasks (Lodewyk et al., 2009). 

Where task achievement and group interactions affect collaborative engagement, on a larger 

scale, academic achievement along with positive experiences and school interactions are vital 

to the school engagement of students (Fredricks et al., 2004; Sinha et al., 2015). Like regulat ion 

of learning, engagement is a multi- faceted construct consisting of both emotional and cognit ive 

engagement (Fredricks et al., 2004; Järvelä & Renninger, 2014; Sinha et al., 2015). As highly 

interrelated concepts, different facets of engagement are thought to play a central role in 

academic achievement, and in resolving issues with underachievement, truancy, and dropout 

(Fredricks et al., 2004; Wang et al., 2015). More specifically, student engagement enables an 

active, self-regulated and strategic way of approaching learning tasks (Sinha et al., 2015). Other 

research has also linked self-efficacy to positive schoolwork engagement, and positive 

engagement to life satisfaction, while negative schoolwork engagement has been linked to 

burnout (Salmela-Aro & Upadyaya, 2014). 

Regulation of learning is a socio-historically and contextually situated process. According to 

Dent and Koenka (2016), prior achievement can affect subsequent SRL processes, which in 

turn can affect subsequent achievement. Therefore, Hirt et al. (2021) suggest that studies on 

differences between low and high achievers' self-regulated learning should consider prior 

achievement as possible different starting points for upcoming tasks. As stated by Hadwin et 

al. (2017, p. 86), individual and collective beliefs and experiences create a set of shared 

conditions continually shaping and being shaped by joint task engagement . This remark ties 

into the concept of self-efficacy. 
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Self-efficacy refers to the beliefs in one’s own abilities to carry out a desired course of action 

(Bandura, 1997). In Winne and Hadwin’s (1998, 2012) COPES model, self-efficacy is part of 

the internal conditions that underlie regulation throughout the SRL cycle. As such, students’ 

self-efficacy perceptions are the basis for SRL strategy use (Winne & Hadwin, 2012). Students 

with high self-efficacy perceptions make better use of cognitive strategies, monitor, and 

regulate their learning closer, and manage their time and work environment more efficient ly 

(Bandura, 1997).  As noted by Schunk and DiBenedetto (2016), students with high self-efficacy 

generally participate more readily, work harder, persist longer, and exhibit better learning 

achievement. 

Experiences of self-efficacy can be dependent on several factors, and in a classroom context, 

self-efficacy can be linked to behavior like differing verbal engagement (Jurik et al., 2013). 

Existing research offers extensive evidence for male students exhibiting higher self-efficacy 

measures in physics education (e.g., Marshman et al., 2018; Nissen, 2019; Stoeckel & Roehrig, 

2021) than their female peers. On the other hand, research has indicated that males are more 

likely to show overconfidence in their task ability (e.g., Herbst, 2020; Hewitt, 2015; Pulford & 

Colman, 1997) and performance relative to peers (e.g., Ring et al., 2016). 

Along with self-efficacy, motivation is a key requirement for the performance of regulatory 

actions (Zimmerman & Schunk, 2008). Students with high self-efficacy exhibit higher interest 

towards learning, and by engaging in regulatory tasks, students display a level of intrins ic 

motivation towards learning or achieving academic goals (Schunk & DiBenedetto, 2016; 

Zimmerman & Schunk, 2008). As outlined by Bandura (1997), efficacy beliefs can also be 

influenced by peer modeling, which is a particularly valuable consideration in the context of 

collaborative learning. To students mirroring a level of efficacy, effort, or strategy use, 

perceived similarity to a peer can suggest an attainable level of achievement (Bandura, 1997). 

This means that such an effect would be weakened when students are to model a teacher, or a 

student perceived substantially more capable than oneself. This potentially negative effect of 

dissimilar peers could likewise be worth considering in the assignment of collaborative learning 

groups. 
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In the field of special education, low achievement level and its effects on self-efficacy have 

previously been researched in the context of learning disabilities. Research on the self-efficacy 

of students with learning disabilities has produced varying results (Klassen & Lynch, 2007). It 

is generally acknowledged that poor academic performance can lead to decreased motivat ion 

in academic tasks, lower effort in such tasks, and in turn to repeated poor performance. 

Children with academic difficulties have been shown to report lower academic self-efficacy 

(Multon et al., 1991; Klassen, 2002). In a meta-analysis, Multon et al. (1991) found that the 

association between self-efficacy and academic performance was stronger among low-

achieving students than among typically achieving students. Even then, it has been reported that 

students with learning disabilities can approach academic tasks with self-efficacy beliefs that, 

while lower than of peers without learning disabilities, still in fact overstate their actual ability 

to complete an academic task (Klassen, 2002; Klassen & Lynch, 2007). On the other hand, Hirt 

et al. (2021) did not find a significant difference in self-efficacy between low-achieving and 

high-achieving students but did find one in intrinsic motivation. 

As low self-efficacy is assumed to decrease persistence to work hard, especially when facing 

difficulties (Bandura, 1997), low self-efficacy can be especially harmful for children with 

learning difficulties, who need to practice harder than their typically learning peers to achieve 

academic skills. A lower self-efficacy in students with learning difficulties or learning 

disabilities is generally attributed to them having less access to efficacy-building positive 

experiences (Hampton & Mason, 2003). Students with difficulties in learning may have fewer 

opportunities to experience success than their peers (Hampton & Mason, 2003; Usher & 

Pajares, 2006). Moreover, long-standing previous research has suggested that teachers interact 

with and praise high-achieving students more, as well as afford them more opportunities to 

respond. Meanwhile, low-achieving students may receive disproportionate criticism (Brophy 

& Good, 1974). 
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This would suggest that to boost self-efficacy among students with learning difficulties or 

disabilities, special attention should be placed both on the challenge level of tasks and support 

in skill training, as well as on feedback and activities (Koponen et al., 2021). Recently, Koponen 

et al. (2021) noted that there is still a lack of knowledge about whether self-efficacy can be 

supported by providing positive source experiences, especially among children with learning 

difficulties or disabilities. If it is assumed that exposure to positive source experiences 

positively influences effort and persistence in learning situations, it would be important to 

provide these experiences especially to students with learning difficulties or poor learning 

outcomes (Koponen et al., 2021). Promoting regulation can offer teachers a way to support low-

achieving students’ learning processes, potentially improving learning outcomes, self-efficacy, 

and ultimately school engagement (Järvelä & Renninger, 2014). 
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3 Aim 

The aim of this master’s thesis is to explore the behavior of low-achieving students during a 

collaborative learning session. Previous research has identified the need to pay closer attention 

to individual students’ contribution to collaboration (Panadero & Järvelä, 2015; Winne et al., 

2010). Additionally, as proposed by Cohen (1994), research should aim to develop an 

understanding of the interaction of heterogeneous groups and the ways in which interaction in 

heterogeneous groups proves effective in assisting the learning of the low achiever. 

For teachers to offer more efficient support during a learning process, and to facilitate effective 

collaborative processes among students, it is important to gauge the challenges faced during the 

collaborative learning process. In the study of collaborative learning and regulation, special 

needs perspectives are few and far between, but as learning difficulties or challenges in learning 

in general are not separate from collaborative settings, this thesis aims to explore that gap in 

research. 

To explore low-achieving students’ participation in the collaborative learning process, this 

thesis aims to examine student activity through the following questions: 

1. How do low-achieving students participate in collaborative interaction? 

2. How do low-achieving students participate in regulation of learning? 
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4 Methodology 

4.1 Context and participants 

Data collection was completed in a flipped classroom (see Jovanovic et al., 2019) collaborat ive 

learning setting during authentic mainstream education middle school physics classes in small 

groups of three or four members. The science topic was derived from the national physics 

curriculum and focused on the wave motion of light and sound. The students completed four 

90-minute learning sessions. Additionally, students completed a collaborative exam session and 

an individual exam. Video data was captured using 360° cameras and microphone-recorded 

audio. The data collection was completed over a seven-week period. 

Nine students (4 male, 5 female), or 10 % of the entire dataset with the lowest achievement 

level in the individual physics examination were identified from the complete dataset of 94 

students. As data was collected in a small group learning setting, 22 groupmates of the low-

achieving students were included in the subset of this study for a total of 31 students (15 male, 

16 female) across nine small groups. 

4.2 Inclusion criteria 

The students scoring below the tenth percentile of the dataset in the individual examination, 

nine in total, were selected as the main study group in the present study. This group is henceforth 

referred to as low-achieving. The selection of this group was based solely on individual test 

achievement, and low-achieving in this context refers only to achievement in this examination.  

Groups with no low-achieving students were not included in the present study. Two high-

achieving students are denoted as such in the individual student participation figures (Figure 4; 

Appendices). 
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4.3 Data analysis 

The present study utilizes a case study methodology to explore the complexity of student 

behavior in a classroom setting during a collaborative learning session. As noted in previous 

methodological research (Butler & Cartier, 2017; Yin, 2014), a case study approach allows for 

a detailed investigation of how these complex relationships occur and evolve in their authentic 

context. 

Video data was analyzed in three phases. In the first phase, the entire video data was coded for 

type of interaction, and participation to interaction. In the second phase, the data was then coded 

for group-level regulation of learning. Phases 1 and 2 were performed between two researchers. 

The thesis author participated in Phase 2 of analysis focusing on identifying group-leve l 

regulation of learning, but not Phase 1, which had been completed previously (Järvenoja et al., 

2020). In the third phase, regulatory episodes were coded for individual roles during regulat ion.  

Phase 1 established a 30-second segmentation throughout the data, on which the type of 

interaction and participation to interaction were coded. 

4.3.1 Interaction type and participation 

Prior to the present study, student interaction was observed from the video data and categorized 

in 30-second segments according to Table 2, either as metacognitive, socio-emotional, or off-

topic interaction, or as task execution. As detailed in section 2.1, metacognitive interaction was 

specified as interaction aimed at planning, monitoring, or controlling cognitive processes. Thus, 

metacognitive interaction is differentiated from task execution such as discussion on task 

material and content, directly discussing task solutions, as well as any physical work towards 

task completion (Nelson, 1996). Task execution could also be coded without interaction taking 

place to indicate work towards task completion. Socio-emotional interaction was coded where 

students indicated affect or emotional charge. Socio-emotional interaction was not considered 

mutually exclusive with metacognitive interaction or any other activity, rather all types of 

interaction codes could occur within a single 30-second segment (Järvelä et al., 2016). 
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Table 2 

Coding Scheme for Type of Interaction 

Interaction type Description Example 

Metacognitive interaction 

was coded when 
student interaction 

involved planning, 
monitoring, or 
controlling of 

cognitive processes. 

Discussing task goals, task 

understanding, prior 
knowledge, 

procedures or 
strategies to solve 
tasks, evaluating task 

progress or overall 
progress, evaluating 

task solution. 

“Do you know how to do 

this?” 
“I do not understand this 

task.” 
“Everyone else is already 

done.” 

Socio-emotional interaction 
was coded when 

students expressed 
verbal or otherwise 

clear indicators of 
affect or made an 
emotionally charged 

comment. 

Positive or negative content 
or tone of voice; 

smiling, laughing, 
joking, praising, 

singing or dancing; 
sarcasm, sighing, 
whining, groaning, 

criticizing, or 
arguing. 

“Woohoo!” 
“I hate physics.” 

“We are so going to fail this 
exam.” 

Task execution was coded to 
indicate concrete 

work towards task 
completion. No 

interaction was 
required. 

Reading or discussing task 
material or content, 

executing task-
related measurement 

or calculation, 
otherwise physically 
executing task 

experiment, writing 
down calculation or 

answer. 

“Now, I will take a pencil… 
I can draw it, you 

hold [the ruler] in 
place.” 

“Here is 1,75. So that’s 100 
centimeters and… 
175 centimeters. 

There.” 
“What was the answer to 

exercise 3?” 

Off-topic interaction was 

coded when student 
interaction was not 

related to task. 

Other school-related issues, 

leisurely activities 
and unrelated 

personal relations, 
research setting. 

“Did you study for the 

health education 
exam?” 

“Come play soccer with me 
after school.” 
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In addition to the type of interactivity, individual students’ participation to interactivity was 

indicated. This code indicated which of the group members were verbally contributing within 

each 30-second segment. However, this coding did not indicate which individual student had 

contributed which type of interaction. Table 3 presents an adaptation of the kind of information 

produced by the interaction type and participation coding. 

Table 3 

Example of Interaction Type and Participation Coding 

Time 

(segment) 

Number of 

participants Participants Type of interaction 

00:00–

00:30 

3 Student 1, Student 2, Student 3 Metacognitive interaction, 

socio-emotional 

interaction, off-topic 

interaction 

00:30–

01:00 

2 Student 1, Student 3 Task execution, off-topic 

interaction 

 

4.3.2 Group-level regulation 

The emergence of group-level regulation was then observed from the previously identified 

interaction sequences in the video data. Group-level regulation could only be coded within 

segments containing metacognitive or socio-emotional interaction. Regulation of learning 

consisted of co- and socially shared regulation activities targeted to group members’ cognit ion, 

motivation and emotions, and behavior (Hadwin et al., 2018). Accordingly, regulation of 

learning was coded when the group members faced a metacognitive, motivational, or emotiona l 

obstacle in their learning process and in consequence, regulation was carried out by an 

individual group member (co-regulation, see Table 4) or by shared strategic negotiat ion 

between group members (socially shared regulation, see Table 5), and furthermore, followed 

by a strategic change in action. 
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Table 4 

Structure of a Co-Regulation Event 

Student Utterance/action Function 

 [Student 2 is inactive] Obstacle in learning process 

S1 Are you not writing this down? Regulatory initiation 

S2 Oh. I could, yeah. Response 

 [Student 2 starts writing down an answer] Strategic change in action 

 

Table 5 

Structure of a Socially Shared Regulation Event 

Student Utterance/action Function 

 [The table is too crowded for instruments] Obstacle in learning process 

S1 Let’s take our books over to the side. Regulatory initiation 

S2 

S3 

S1 

S2 

S3 

S1 

S2 

No, let’s not. 

Yeah, we will. 

Let’s, because we don’t have enough space. 

But what if we have to check the book? 

We won’t have to. 

Let’s leave one book. 

You’re the smart one, you leave your book. 

Shared strategic negotiation 

 [Group leaves one book at the table, takes others 

away for extra space] 

Strategic change in action 
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When regulation targeted emotions or motivation, it could be coded without a clear obstacle or 

change in action to allow for strategic maintaining and strengthening of already favorable 

motivational and affective conditions (Järvelä et al., 2008; Järvenoja et al., 2019). Table 6 

presents an example of a basic regulation event where Student 1 maintains an already favorable 

group socio-emotional climate by praising the group effort. This initiation is preceded by 

typically progressing group work with no apparent obstacles to learning and is not followed by 

any strategic change in the task progress. 

Table 6 

Regulation Event Without a Clear Obstacle to Learning or Change in Action 

Student Utterance/action Function 

 [Students work on task] No obstacle to learning 

S1 We’re so good at this! Regulatory initiation 

S2 Yeah! Response 

 [Continuation of task as previously] No strategic change in action 

 

The unit of analysis was a meaningful episode. An episode was coded to start when a regulatory 

initiation was observed and ended when the criterion of a regulation event could not be reached 

anymore. The coding scheme for group-level regulation is presented in Table 7. 
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Table 7 

Coding Scheme for Group-Level Regulatory Events 

Regulation 
type 

Description Example 

Co-
regulated 
learning 

(CoRL) 

Co-regulated learning was coded when the 
following occurred: 

1) Observation of an obstacle to learning 

process 
2) Regulatory initiation from group 

member 
3) No additional strategic content from 

other group members 

4) Strategic change in action. 
 

When CoRL was targeted to emotions and 
motivation, it could be coded without a 
clear obstacle or change in action to allow 

the strategic activities aiming to maintain 
and strengthen the already favorable 

motivational and affective conditions. 
 

[S1 is frustrated] 
S1: We are going to get an F. 

S2: No, we are not! We are getting an 
A. 

 

Socially 

shared 
regulation 
of learning 

(SSRL) 

Socially shared regulation of learning was 

coded when the following occurred: 
1) Observation of an obstacle to group’s 

learning process 

2) Regulatory initiation from group 
member 

3) Active shared strategic negotiation 
between at least two group members 

4) Strategic change in action. 

 
When SSRL was targeted to emotions and 

motivation, it could be coded without a 
clear obstacle or change in action to allow 
the strategic activities aiming to maintain 

and strengthen the already favorable 
motivational and affective conditions. 

 

[Students maintain motivational 
conditions] 

S1: "It's great that we are all 
participating." 

S2: "Yes, everyone participates!" 

S1: "...So then everyone is going to get 
an A." 

S3 [laughs]: "Yep!" 
S4 [laughs]: "Well, of course." 
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Interrater coding for the incidence and type of group-level regulation was performed for 10 % 

of the complete video data by another researcher. Reliability was assessed using Cohen’s kappa. 

The mean kappa value for regulatory episodes was 0.79, which indicates substantial interrater 

agreement (Landis & Koch, 1977). 11 % of the data included in the subset of the current study 

was assessed for reliability as part of the interrater coding. The mean kappa value for the subset 

of the current study was 0.82. 

4.3.3 Individual student participation and roles during regulation 

Participation to metacognitive, socio-emotional, and off-topic interaction were examined on the 

individual level by calculating the proportional within-group participation as a percentage for 

all 31 students included in the analysis (see Appendices). To further understand the relationship 

of different interactions, Pearson’s correlation coefficients were calculated for types of 

interaction combined for the 31 students. Participation to interaction was then compared 

between low-achieving (n = 9) and other students (n = 22). 

Previously coded co-regulation and socially shared regulation were then examined on the 

individual level through the assignment of student roles to video recordings of regulatory 

episodes. This approach was taken to explore how low-achieving students contribute to group-

level regulation of learning. Contributions to group-level regulation of learning were compared 

between achievement levels, as well as further explored among the low-achieving student 

group. Assignment of roles during regulation was done on the meaningful event level. 

The coding scheme utilized was based on the categories by Törmänen et al. (2021), as well as 

Volet et al. (2017) whose original coding was primarily based on Benne and Sheats’ (1948) 

functional roles and Chiu’s (2000) productive roles. In essence, the roles of follower and 

monitor adapted from Volet et al.’s (2017) categorization were added to the Törmänen et al. 

(2021) model. The final coding scheme for student roles during regulatory episodes is presented 

in Table 8, followed by a brief outline of the coding decisions. 
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Table 8 

Coding Scheme for Individual Roles During Regulation Events 

Initiator Contributor Follower Monitor Target Observer Absent 

Initiating 

regulation 
Making 

additional 

regulatory 

contributions 

Showing 

support or 

agreement 

with 

regulatory 

contributions 

Calls 

attention to 

obstacle, 

progress, or 

emotional 

state 

Target of 

co-regulation 
Not 

participating 

in regulatory 

interaction 

Momentarily 

physically 

absent 

 

 An initiator was coded for each regulation event, as the group member making the primary 

initiative for group-level regulatory activity.  

 Any students making additional suggestions or other contributions with new regulatory content 

were coded as contributors. 

 Volet et al.’s (2017) supporter and follower categories were conflated under a single follower 

category for students expressing agreement with a previous regulatory contribution without 

making an original regulatory contribution. 

 The role of monitor was assigned to any students making note of the group progress or an 

obstacle to progress, including calling attention to one’s own emotional state or lacking task 

understanding, without making a regulatory contribution. 

 The target category was assigned to a student who is the target of a co-regulatory initiation by 

another group member. 

 A student was marked as an observer if they do not participate in the regulatory activity, 

including where a student continues executing or discussing the task or other issues not pertinent 

to regulation of learning simultaneously with the regulation event. 

 A student was marked as absent when they are momentarily physically absent from the group 

during a regulation event but are in attendance for the session. 

Students could be assigned more than one role in a regulatory episode if the nature of their 

contribution clearly spanned two different functions during an episode. Although the following 

examples are presented utterance-by-utterance for clarity, roles were not assigned to each 

utterance but rather the overall role of the student during a regulation episode. Interrater 

reliability was assessed for individual roles in 25 % of regulation episodes by another researcher 

and resulted in average Kappa value 0.86, indicating almost perfect agreement (Landis & Koch, 

1977). 
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Table 9 presents a co-regulation episode in which Student 1 prompts inactive Student 2 to write 

down the answer to an exercise. In this episode, S1 is the initiator of co-regulation, while S2 is 

the target of co-regulation. Other group members do not take part in this regulation episode and 

are coded as observers. 

Table 9 

Example of Regulation Role Coding, Co-Regulation Episode 

Student Utterance Role 

S1 Are you not writing this down? Initiator 

S2 Oh. I could, yeah. Target 

S3 [Works quietly throughout] Observer 

 

Table 10 shows an example of regulation role coding in a socially shared regulation event. 

Student 1 showcases the monitor role by bringing attention to a problem without explicit ly 

proposing a solution. Student 2 proposes a solution to the problem and is given the initiator 

role. Student 3 chimes in with meaningful additional contributions and is assigned the 

contributor role. Meanwhile, student 4 continues to work on the task throughout without 

participating in the regulatory interaction and is assigned the role of observer. 

Table 10 

Example of Regulation Role Coding, SSRL Episode 

Student Utterance Role 

S1 Hey, it would be nice if I could see the exercise, too! Monitor 

S2 Oops! [Grabs exercise sheet, looks to place it somewhere] Initiator 

S3 [laughs] Sorry! Contributor 

S2 We can… well, we can place the exercise sheet here, and 
everyone can take it when they need it. 

Initiator 

S3 As long as no one… neither of you… [trails off] Contributor 

S4 [Works quietly throughout] Observer 
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5 Results 

5.1 How do low-achieving students participate in collaborative interaction? 

To establish a general outlook, an exploration of the nine small groups’ interaction shows that 

over 30 sessions (M = 3.33 / group), metacognitive interaction (f = 1432) and socio-emotiona l 

interaction (f = 1317) are moderately correlated, and socio-emotional and off-topic interaction 

(f = 661) are strongly correlated, while metacognitive and off-topic interaction are only weakly 

correlated (Table 11). Overall, this shows that student interaction regularly includes both 

metacognitive and socio-emotional elements. Moreover, closer inspection suggests that socio-

emotional interaction often went hand in hand with off-topic interaction, while students more 

rarely veered off topic when metacognitive elements were being discussed. 

 

Table 11 

Frequency and Correlation Between Interaction Types 

Measure n M SD 1 2 3 

1. Metacognitive 

interaction 

1432 47.73 16.54 —   

2. Socio-emotional 

interaction 

1317 43.90 29.92 .596** —  

3. Off-topic 

interaction 

661 22.03 21.75 .303 .853** — 

** p < .01. 
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Groups’ frequency of interaction is presented in Table 12. Group mean values for interaction 

type incidence per session varied heavily, ranging from 22.00 to 65.75 for metacognit ive 

interaction, from 11.00 to 88.33 for socio-emotional interaction, and from 3.00 to 51.33 for off-

topic interaction. Table 12 reveals differing profiles between groups. For example, Group 1 

participates actively in metacognitive and socio-emotional interaction but not off-topic 

interaction. Group 3 engages actively in metacognitive interaction but noticeably less in socio-

emotional and off-topic interaction. Meanwhile, Group 8 engages considerably more in socio-

emotional interaction than other interaction types. 

Table 12 

Group-by-Group Total Frequency and Session Mean of Interaction Types 

Group 

No. of 

sessions 

Metacognitive 

interaction 

Socio-emotional 

interaction 

Off-topic 

interaction 

f M f M f M 

G1 4 216 54.00 169 42.25 39 9.75 

G2 1 47 47.00 54 54.00 33 33.00 

G3 4 184 46.00 59 14.75 30 7.50 

G4 4 160 40.00 171 42.75 92 23.00 

G5 3 93 31.00 33 11.00 9 3.00 

G6 3 66 22.00 61 20.33 31 10.33 

G7 4 263 65.75 217 54.25 95 23.75 

G8 3 147 49.00 265 88.33 154 51.33 

G9 4 256 64.00 288 72.00 178 44.50 
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Next, after some general remarks, the analysis was directed towards the individual level. For 

individual student participation, the results suggest that on average, low-achieving students 

participate somewhat less in metacognitive interaction (M = 33.93, SD = 15.39) than their peers 

(M = 41.73, SD = 18.49), but only negligibly more in socio-emotional interaction (M = 38.37, 

SD = 29.54) than their peers (M = 37.71, SD = 27.34). Likewise, for off-topic interaction, the 

participation for low-achieving students is narrowly higher (M = 21.22, SD = 22.03) than that 

of their peers (M = 19.05, SD = 20.01). 

Independent samples Mann-Whitney U tests were performed to further investigate the 

differences in participation to interaction between low-achieving students and their student 

peers. Mann-Whitney U test was selected given the small and uneven samples. The independent 

samples Mann-Whitney U test results are presented in Table 13. 

Table 13 

Participation to Interaction, Mann-Whitney U Test Results 

Measure Student group n M Rank U z p 

Metacognitive 

interaction 

Low-achieving 9 14.39 
113.50 0.631 .535 

Other 22 16.66 

Socio-emotional 

interaction 

Low-achieving 9 16.06 
98.50 -0.022 .983 

Other 22 15.98 

Off-topic 

interaction 

Low-achieving 9 16.89 
91.00 -0.348 .749 

Other 22 15.64 
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Additionally, Figure 2 represents the proportional participation to within-group interaction as a 

percentage. Noteworthy from Figure 2 is the differences in distribution between groups in 

metacognitive interaction. Figure 2 also illustrates a highly negatively skewed distribution for 

low-achieving students’ participation to off-topic interaction, as well as inactive outliers in each 

interaction type. Figure 2 also illustrates the relatively small mean differences between 

achievement groups in each interaction type. 

Figure 2 

Participation to Interaction by Achievement Level 
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Subsequently, the session-to-session development of participation to interaction was examined. 

Figure 3 presents the participation to interaction session by session. Low-achieving student 

metacognitive interaction is lower in each session and does not develop over the four sessions. 

Meanwhile, participation to socio-emotional and especially off-topic interaction seems to 

decrease proportionally over time for low-achieving students, while increasing proportiona lly 

for other students. 

Figure 3 

Session-by-Session Participation to Interaction by Achievement Level 
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Next, interaction was explored within small groups on an individual student level. Overall, the 

differences in group dynamics and interaction produce very different proportional participat ion 

within student groups (see Appendices). Figure 4 presents two very different examples of 

proportional participation to metacognitive interaction. In Group 3, the low-achieving student 

(red triangle marker) participates the least in metacognitive interaction throughout the four 

learning sessions. In Group 8, over three learning sessions the group’s metacognitive interaction 

is more balanced in general, and the low-achieving student (red triangle marker) participates 

slightly more than a high-achieving student (green plus-sign marker). 

Figure 4 

Example of Metacognitive Interaction in Two Groups With Differing Low-Achieving Student 

Participation 
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Between the nine small groups, over 27 sessions with a low-achieving student present, the low-

achieving student had the highest within-group participation to metacognitive interaction in 4 

sessions (15 %) and the lowest participation to metacognitive interaction in 13 sessions (48 %). 

For socio-emotional interaction, over 26 sessions (excluding one session where a group did not 

have sufficient socio-emotional interaction) a low-achieving student had the highest within-

group participation in 12 sessions (46 %) and the lowest participation 7 sessions (27 %). Finally, 

for off-topic interaction, over 25 sessions (excluding two sessions where groups did not have 

sufficient off-topic interaction) a low-achieving student had the highest within-group 

participation in 12 sessions (48 %) and the lowest participation in 5 sessions (20 %). Figure 5 

presents the proportional low-achieving student participation to types of interaction within 

respective small groups in terms of being highest in-group, lowest in-group, or neither highest 

nor lowest. 

Figure 5 

Low-Achieving Student Participation to Interaction Compared to Other Members of Group 
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5.2 How do low-achieving students participate in regulation of learning? 

Between the nine small groups, the student groups initiated co- or socially shared regulation of 

learning a total of 80 times. Low-achieving students initiated 19 out of 80 (24 %) regulat ion 

episodes. A single low-achieving student (student L1) performed 10 (53 %) of the 19 initiations. 

This student was the only low-achieving student who initiated a majority of their group’s 

regulation episodes. In 4 of the 9 student groups, the low-achieving student did not initiate any 

regulation episodes. 

Within respective small groups, the regulatory initiator role was performed by the same group 

member 48 out of 80 times, or 60 % of the time. This is to say that generally one student in any 

given group made a large majority of any regulatory initiations. The distribution of regulatory 

initiations made by individual group members is presented in Figure 6. 

Figure 6 

Distribution of Regulatory Initiations Made by Group Members 

 

Note. An individual student identifier is provided with each column. Low-achieving student = 
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The type of regulation was identified as co-regulation or socially shared regulation during pre-

processing (Järvenoja et al., 2020). Overall, 54 of 80 episodes (67.5 %) were categorized as co-

regulation, while the remaining 26 of 80 (32.5 %) were categorized as socially shared 

regulation. Similarly, of the 19 episodes initiated by low-achieving students 13 (68 %) were 

categorized as co-regulation, while the remaining six episodes (32 %) were categorized as 

socially shared regulation. Figure 7 presents how frequency of regulation types differed 

between groups. 

Figure 7 

Regulation Type Distribution in Groups 
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However, as shown in Table 14, the difference between mean values of regulation initiat ions 

between the two groups is less than one. The observer category for the average-to-high 

achievement group seems to have been skewed by an individual student who did not take part 

in regulation or much of the interaction in general. 

Table 14 

Regulation Role Performance by Achievement 

Role 

Low-achieving students Other students 

M SD M SD 

Initiator 2.11 3.37 2.77 3.44 

Contributor 0.89 1.17 1.00 1.72 

Follower 0.44 0.73 0.73 1.39 

Monitor 0.44 0.73 0.59 1.05 

Observer 1.33 1.50 2.45 3.78 

Target 1.56 1.67 1.45 1.90 

Absent 0.56 1.33 0.41 1.14 
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At face value, the low-achieving group seems to have been slightly less active during regulat ion. 

However, no significant differences were found in the performance of roles during regulat ion 

between the two achievement groups. The Mann-Whitney U test results are presented in Table 

15. 

Table 15 

Mann-Whitney U Test Results for Regulation Role Performance 

Measure Student group n M Rank U z p 

Initiator 
Low-achieving 9 13.72 

119.50 0.916 .379 
Other 22 16.93 

Contributor 
Low-achieving 9 16.44 

95.00 -0.195 .881 
Other 22 15.82 

Follower 
Low-achieving 9 15.78 

101.00 0.105 .949 
Other 22 16.09 

Monitor 
Low-achieving 9 15.67 

102.00 0.154 .915 
Other 22 16.14 

Observer 
Low-achieving 9 15.06 

107.50 0.381 .716 
Other 22 16.39 

Target 
Low-achieving 9 17.00 

90.00 -0.410 .716 
Other 22 15.59 

Absent 
Low-achieving 9 16.44 

95.00 -0.253 .881 
Other 22 15.82 

 

Overall, the mean number of regulatory roles performed by an individual student over the 

course of the learning sessions is low. Most of all, this indicates that the mean number of 

regulation episodes for seventh graders tends to be low, and most of them are initiated by the 

same group member. After the initiator role, which was assigned for every regulation episode, 

the next most common roles were observer and target. 
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Table 16 shows individual low-achieving students’ role performance during regulat ion 

episodes. Each low-achieving student is part of a different small group, so the number of total 

regulation role performances shows a considerable disparity between different small groups. 

Generally, low-achieving student activity in regulation seems to follow the total number of 

regulation role performances, as can be seen with students L1, L4, and L8. This reflects the 

overall regulation activity of the small groups. Meanwhile, students L2, L3, and L9 never have 

what could be considered an active role in a regulation episode, performing only the roles of 

observer and target or being absent. 

However, student L2 only took part in one session included in the study. Similarly, student L3 

was part of a group that only regulated their learning once with L3 present. Student L9 on the 

other hand is away from the group during four separate regulation episodes, and the target of 

co-regulation in the remaining two. 

Table 16 

Individual Low-Achieving Student Role Performance During Regulation 

Student 

Role 

L1 L2 L3 L4 L5 L6 L7 L8 L9 

Initiator 10 0 0 5 0 1 1 2 0 

Contributor 2 0 0 2 0 0 1 3 0 

Follower 1 0 0 2 1 0 0 0 0 

Monitor 0 0 0 0 2 0 1 1 0 

Observer 0 1 1 1 1 0 2 5 0 

Target 0 1 0 3 0 2 1 5 2 

Absent 1 0 0 0 0 0 0 0 4 

Total 14 2 1 13 4 3 6 16 6 
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Finally, the 19 initiator role performances by low-achieving students were analyzed 

thematically according to the aim of the initiated regulation episode. Four main aims were 

identified (Table 17). Most often, regulatory initiations dealt with proposing changes to task 

procedures or strategies. Next, students aimed to respond to group members’ negative 

emotions, and prompt inactive group members to participate in the group work. Fourth, 

students aimed to strengthen a positive group atmosphere by praising the group or otherwise 

promoting positivity unprompted. 

Table 17 

Description of Regulation Episodes Initiated by Low-Achieving Student (N = 19) 

Aim of regulation Example Frequency, n (%) 

Proposing task 

procedure or 

strategy 

“Chinese, Greek, Korean… Should we 

turn on Korean?” 

“There are no Finnish subtitles. 

Turn on English ones, so we can at 

least understand a bit better.” 

7 (36.8 %) 

Managing negative 

emotion 

“Why does my table look like this? Yours 

is much nicer.” 

“It does not matter what it looks 

like. It is more about the 

information.” 

5 (26.3 %) 

Prompting inactive 

group member 

“Are you not writing this down?” 

“Oh. I could, yeah.” 

4 (21.1 %) 

Strengthening positive 

atmosphere 

“We are done with all the exercises!” 

“Woo!” 

3 (15.8 %) 
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6 Discussion 

The aim of this thesis was to explore how low-achieving students participate in collaborat ive 

interaction, and in regulation of learning. For interaction, the results suggest that low-achieving 

students may participate in metacognitive interaction less than their peers, but this result could 

not be shown to be significant. For regulation of learning, the results indicate that low-achieving 

student roles in regulation events are not necessarily directly linked to achievement level. 

Rather, regulation activity seems to depend not only on individual differences, but potentia lly 

on group dynamics and composition. It seems however, that as shown by previous research 

(Cohen, 1994), some low-achieving students tend to take a passive role in interaction, as well 

as in initiating regulation of learning. 

6.1 Participation to interaction 

Results on participation to interaction give some indication that low-achieving students may 

participate somewhat less in metacognitive interaction than their peers. While in this study, 

significant differences could not be reached, recent research with the same dataset has shown 

that the frequency of metacognitive interaction is linked to achievement (Haataja et al., 2022). 

However, research on low-achieving students in the field is somewhat sparce and further 

research on the topic would be beneficial. 

In general, interaction varied heavily between groups and between interaction types (Table 12). 

Groups seemed to demonstrate several profiles of interaction. Some groups participated 

actively in metacognitive and socio-emotional interaction but not off-topic interaction. Other 

groups engaged actively in metacognitive interaction but noticeably less in socio-emotional and 

off-topic interaction. Meanwhile, one engaged considerably more in socio-emotiona l 

interaction than other interaction types. On the other hand, some groups participated very 

evenly across interaction types, whereas some groups interacted comparatively little across the 

board. These differences could result from group differences in familiarity between group 

members, or  
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When comparing low-achieving students with their own groupmates, it appears that low-

achieving students are somewhat more likely to be the least active group member participat ing 

in metacognitive interaction. On the other hand, some low-achieving students seem to be more 

active than other group members especially in socio-emotional and off-topic interaction. 

However, while achievement level seems to play at least some part in participation to 

metacognitive interaction, generally participation to interaction appears very dependent on 

individual characteristics and group composition. For example, students at the same 

achievement level can be at the extreme opposite ends of extroversion and introversion, or one 

might be in a group with strangers while another is in a group with close friends. 

Results also suggest that average-to-high achieving students’ participation to off-topic 

interaction may increase session-by-session, while low-achieving students’ off-topic 

interaction appears higher to begin and then evens out. This may suggest that average-to-high 

achieving students start discussing off-task more freely as they either start to feel more 

comfortable with the group, tire of the tasks over time, or as the completion of the tasks nears.  

Meanwhile, this progression does not seem to take place among low-achieving students, who 

for example may already enter the task with lower engagement or self-efficacy, while others 

see a temporal development in task engagement over time. Interaction sequences and temporal 

development have been gaining ground in the field in recent years, and understanding such 

processes better is a good objective for future research (Azevedo, 2014; Chiu & Lehmann-

Willenbrock, 2016). 

6.2 Participation to regulation of learning 

The results on participation to regulation suggest that initiation of regulation is mostly 

dominated by one student in a small group. This finding could reflect previous research 

suggesting that students with high social status or high achievement level tend to assume a 

dominant position in small group discussion (King, 1993). However, this dominant group 

member was the low-achieving student in one out of the nine small groups. As the statistica l 

significance of achievement level could not be shown, statistical testing should be repeated with 

a larger student sample and the with this thesis serving as prospective discussion for future 

research. 
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It is evident in the results (see Figure 6), that two students, most of all student L1 and to a lesser 

extent student L4, were considerably more active in initiating regulation than other low-

achieving students. A possible explanation to this could be that these students have low content 

knowledge in physics, but high teamwork skills. Student L1 was also absent from two learning 

sessions, which could support a dip in content knowledge. Further attention should be paid on 

the mediating factors that affect activity in interaction and regulation, especially when 

mediating low academic achievement. 

For type of regulation and individual student roles, the groupwise regulation type distribution 

(Figure 7) together with the overall regulation role performances (Table 16) suggest that most 

episodes were simple co-regulation episodes with an initiator, a target of co-regulation, and an 

uninvolved group member. These findings are strongly in line with previous research showing 

that co-regulation takes place considerably more than socially shared regulation, especially 

among young students whose regulation in general tends to be low-level by nature (Malmberg 

et al., 2015, 2017). 

Interestingly, the distribution of regulation to co- and socially shared regulation initiations made 

by low-achieving students and their peers was found to be identical between the two 

achievement groups – 68 % CoRL, 32 % SSRL in both achievement groups. This finding 

further supports previous research stating that co-regulation takes place more regularly than 

socially shared regulation (Hadwin et al., 2017; Malmberg et al., 2015, 2017), but also suggests 

that deviations in this distribution may be more dependent on other, perhaps group-level factors 

than necessarily individual achievement level. 

Although the thematic exploration of the aims of low-achieving students’ regulation initiat ions  

(Table 17) was limited given that it only consisted of 19 episodes, it is worth noting that the 

biggest of the four identified themes was related to task procedures and strategies. It could be 

that this was simply the broadest individual category identified, but previously it has been 

suggested that low group performance is linked to regulating simple task performance more so 

than higher- level group processes (Järvelä et al., 2013; Malmberg et al., 2015; Rogat & 

Linnenbrink-Garcia, 2011). 
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In future research, a larger scale comparison between achievement groups’ regulation themes 

could be worthwhile, to explore if a tendency to engage in low-level regulation is duplicated on 

the individual level. Previous research has also suggested that differences in engagement 

between high- and low-level processes could be affected by factors like a positive emotiona l 

atmosphere (Pekrun et al., 2002; Volet et al., 2009). This further suggests that exploration of 

mediating factors for achievement level could be valuable. 

Meanwhile, it is worth noting that while low-achievers did not significantly differ from peers 

regarding regulation episode roles, the results suggest that low-achieving students tend to not 

make many regulatory initiations. Moreover, it is evident that low-achieving students’ activity 

in regulation increases with their respective groups’ regulation activity. Conversely, students 

appearing the most inactive generally represent groups that do not actively regulate learning. 

Previous research (e.g., Isohätälä et al., 2017; Ucan, 2017; Volet et al., 2017) has shown that 

participation plays a key role in group level regulation of learning. On the other hand, Isohätälä 

and colleagues (2017, 2020) have found that this participation varies based on the need to 

coordinate learning activity, for example. This suggests that attention should be paid to 

increased support for implementing self- and group-level regulation in general (Järvelä et al., 

2015; Järvenoja et al., 2020), and to selecting appropriate learning tasks that necessitate 

constructive small group collaboration (Cohen, 1994; Järvenoja et al., 2020). 

Furthermore, since low-achieving student activity in regulation fluctuated considerably from 

group to group, it appears activity may not necessarily depend on achievement level, but more 

so on group composition and individual differences. In efforts to facilitate regulation of 

learning, attention should therefore also be paid on effective group composition (Cohen, 1994; 

Webb, 2009) and providing scaffolds for regulation of learning especially to groups that do not 

spontaneously regulate learning. Previous research in the field has extensively discussed the 

importance of teachers’ role in providing scaffolds, namely, to support constructive interaction 

and regulatory activity in small groups (e.g., Dillenbourg, 1999; Hadwin et al., 2005; Molenaar 

et al., 2014). 
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6.3 Research ethics and validity considerations 

With data collected as part of a research project prior to the thesis process, data collection was 

completed by researchers adhering to the contemporary data protection regulations. Consent 

forms were gathered from all participants. Data protection regulations were followed in 

informing participants and completing the data collection. Identifiable data was stored and 

handled confidentially, and given the nature of the data, has not been made openly availab le. 

However, to support transparency and open science principles, metadata of the dataset has been 

made available at Etsin Research Dataset Finder (Järvelä et al., 2021). Throughout the thesis 

process, storing the data was done according to good scientific practice. In reporting the analys is 

and results, participant anonymity was protected by using identifiers. 

Some limitations are to be considered concerning the dataset and the subsequent coding 

procedures. First, much of the complete test group performed well in the individual examina tion 

and the test performance scores were heavily negatively skewed. Understandably, this is an 

issue when researching low achievement. Even with a relatively large dataset, the sample size 

could therefore not be increased while maintaining a low achievement perspective. To mainta in 

a legitimate and relevant research setting from the perspective of special education, limiting the 

selection of the low-achieving student sample was also an important ethical consideration. 

At the same time, this limitation on sample size considerably limited the statistical significance 

of the study. Given that, it must be recognized that the quantitative methods explored were 

somewhat misguided, even if the test selection was made with this limitation in mind (Lenth, 

2001). While the present dataset allowed for a rich exploration of the topic, a larger sample with 

more homogeneous achievement would be valuable for subsequent research on low 

achievement. However, considering the relatively large size of the original sample in this study, 

finding such a sample could prove difficult in a natural classroom setting. 

Secondly, the base interaction type coding did not accurately represent the types of individua l 

utterances, but rather whether an individual spoke during an interaction sequence. Hence, 

individual participation to interaction types could only be estimated. The likely outcome of this 

would be one favorable to an inactive student. While the granularity level of individua l 

utterance types would have been quite arduous given the relatively large dataset, it would have 

more accurately revealed individual inactivity in interaction. 
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In addition to interactivity coding, utterance-level coding of student roles during regulatory 

episodes could have allowed for a more accurate and fluid categorization and could be used in 

subsequent research if an increased accuracy is desired. However, while this type of 

categorization is interpretational, the validity of the regulation role coding is supported by an 

interrater reliability coding, which resulted in a strong average Kappa value (0.86). Overall, this 

thesis could have benefited from a more qualitative approach, but nevertheless, the study serves 

as a good starting point to further research with a focus on low achievement. 
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7 Conclusion 

In the context of CSCL and SRL, research focusing on low-achieving students continues to be 

lacking. However, for a random sample of mainstream education students to support focus on 

low-achieving students, larger sample sizes are needed to perform quantitative testing. 

Meanwhile, the field could benefit from efforts to broaden the understanding of low 

achievement in this specific context. Further study of the individual differences and traits that 

mediate low achievement could prove fruitful. In the meantime, a systematic review of research 

literature dealing with the collaboration and regulation processes of low-achieving students or 

groups could also be a worthwhile endeavor to move in this direction. 

Together with existing research, this thesis has highlighted the multifaceted nature of regulat ion 

of learning and its surrounding concepts. Results of this study suggest that in many groups, 

most regulation initiations come from the same group member. Taking on this active role in a 

group could be linked in part with achievement but identifying other factors could help mediate 

students’ hesitancy to participate more actively. Many students do not initiate any regulat ion, 

but low-achieving students did not significantly differ from other students in this regard. It can 

be said, however, that among many other students, low-achieving students seem to initia te 

relatively few regulation episodes and do not usually lead the group interaction or regulatory 

activity. Rather, low-achieving students seem more likely to take a back seat in favor of at least 

one more active group member. 

For teaching, it would be important to provide scaffolds for regulation, as well as for explicit ly 

recognizing learning processes and identifying regulatory strategies. Attention should also be 

paid on effective forms of small group collaboration, suitable collaborative tasks, and support 

for constructive engagement and interaction. Furthermore, teachers should look to identify 

students and groups who underachieve in collaborative settings, fail to engage in productive 

collaboration, or do not regulate their learning, so that appropriate scaffolding can be provided. 
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Appendix 1 

Within-Group Session-by-Session Participation in Metacognitive Interaction 
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Note. Red triangle marker for low achiever, green plus marker for high achiever. 

a Student O11 spends sessions 1, 2, and 4 in Group 5, and session 3 in Group 6. 
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Appendix 2 

Within-Group Session-by-Session Participation in Socio-Emotional Interaction 
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Note. Red triangle marker for low achiever, green plus marker for high achiever. 

a Student O11 spends sessions 1, 2, and 4 in Group 5, and session 3 in Group 6. 
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Appendix 3 

Within-Group Session-by-Session Participation in Off-Topic Interaction 
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Note. Red triangle marker for low achiever, green plus marker for high achiever. 

a Student O11 spends sessions 1, 2, and 4 in Group 5, and session 3 in Group 6. 
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